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Lay Abstract 

Since youth are still developing, they are especially likely to engage in risky behaviours 

such as using or misusing substances and to experience severe consequences because of 

this behaviour. Identifying risk factors or other factors associated with youth substance 

use or misuse can help to improve efforts that are directed at preventing or reducing this 

problem. Previous research on the topic of youth substance use or misuse has focused on 

this issue in high-income countries, however, most of the world’s youth live in low to 

middle-income countries such as Brazil. Therefore, this thesis aimed to identify risk 

factors or other associated factors of substance use or misuse among youth in Brazil and 

across the globe. We also determined the prevalence of underage drinking among 

Brazilian youth. Several different types of sociodemographic or clinical risk factors of 

youth substance use or misuse were found including tobacco use or misuse, depression, 

other or no religion, living in rural areas, and childhood maltreatment. The identification 

of these risk factors or other associated factors of youth substance use or misuse may help 

to improve efforts to prevent this problem and the associated negative outcomes.  
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Abstract 

Introduction: Substance use/misuse is highly prevalent among youth, which is 

concerning given the associated adverse outcomes such as psychiatric conditions, 

interpersonal problems, as well as deficits in brain structure, function and cognition. 

Considering the rising global burden of disease due to substance use disorders, especially 

for youth in low- to middle-income countries, it is crucial for strategies enabling the 

prompt detection and early implementation of effective intervention measures for youth at 

the highest risk of substance use/misuse to be developed. The identification of predictors 

or other associated factors of youth substance use/misuse may facilitate the development 

of such strategies and inform policy or intervention efforts. Thus, this thesis aimed to 

identify predictors or other associated factors of substance use/misuse among youth in 

Brazil and across the globe. We also sought to determine the prevalence of underage 

alcohol use among youth in Brazil, since prior studies on similar topics have 

predominately been conducted in high-income countries. 

Results: Various predictors or other associated factors of youth substance use/misuse 

including sociodemographic and clinical characteristics were identified. Risk factors for 

underage drinking in a nationally representative population of Brazilian adolescents were 

having other/no religion, residing in rural areas, depression, tobacco use, and illicit drug 

use. Alcohol abuse/dependence, tobacco abuse/dependence, manic episode history, 

suicide risk, and male sex were identified as important predictors of illicit substance 

abuse/dependence among young adults in Brazil using machine learning techniques. A 

relatively high prevalence of current underage alcohol use in Brazil of 22.2% was also 
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found. Our comprehensive systematic review and meta-analysis indicated that several 

different types of childhood maltreatment were predictive of various types of youth 

substance use/misuse, with the included studies conducted in 22 countries across the 

globe.  

Conclusion: Several important sociodemographic and clinical predictors or associated 

factors of substance use/misuse among youth in Brazil and across the globe were found. 

The identification of significant predictors can facilitate the prompt detection of youth at 

the highest risk of substance use/misuse and enhance intervention efforts through the 

implementation of measures to also prevent these predictors. Therefore, these findings 

highlight the severity of substance use/misuse among youth and indicate the promising 

potential of identifying predictors or other associated factors in informing early 

intervention efforts to prevent or mitigate youth substance use/misuse.  

Keywords: substance use; underage drinking; illicit substance use; predictors; youth 
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Chapter 1: Introduction 
1.1 Epidemiology of Youth Substance Use/Misuse 

Youth are particularly vulnerable to mental disorder onset, such as substance use 

disorders (Degenhardt et al., 2016; Kieling et al., 2024; MacKillop & Ray, 2017; World 

Drug Report, 2020). This is alarming considering that the global burden of disease due to 

substance use disorders, including alcohol and illicit drugs (e.g., cannabis, cocaine, 

opioids, amphetamines, etc.), has been increasing over time (Degenhardt et al., 2019; 

IHME, 2024c). The total burden of disease is often estimated using disability-adjusted life 

years, consisting of the years of life lost due to premature mortality and the years of life 

lived with disability (Degenhardt et al., 2018; IHME, 2024c). It is estimated that in 1990 

the share of total global disease burden attributable to substance use disorders was 0.8%, 

while in 2021 it was 1.1%, indicating a 33% increase in the disease burden due to 

substance use disorders over this time period (IHME, 2024c). According to the 2019 

Global Burden of Disease study, drug use disorders ranked 6th while alcohol use disorders 

ranked 12th based on all leading causes for years lived with disability in youth aged 20 to 

24 years (Kieling et al., 2024). Furthermore, as the disease burden among youth due to 

infectious diseases or neonatal disorders has been decreasing over time, especially in low- 

to middle-income countries, the burden due to mental disorders including substance use 

disorders is expected to increase since more children will survive these childhood health 

conditions (Erskine et al., 2015). Considering that about 90% of youth globally reside in 

low- to middle-income countries (Bauer et al., 2021; Erskine et al., 2015), it is of utmost 
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importance for strategies to be developed that enable the prompt detection and 

implementation of effective preventive or intervention-based measures among youth at 

the highest risk of substance use/misuse. For the purposes of this thesis, substance 

use/misuse refers to the use, risky use, or meeting the criteria for a substance use disorder 

involving alcohol or illicit substances. The specific substances investigated and the 

assessment criteria used to determine substance use/misuse are described in each 

individual thesis chapter (Chapters 2-4).  

Of all substance use disorders worldwide, alcohol use disorders are the most 

prevalent, while the most prevalent drug use disorders tend to involve cannabis or opioids 

(Degenhardt et al., 2018; UNODC, 2022, 2023). A study using data from the Global 

School-based Student Health Survey on 22 different countries estimated that the mean 

past 30-day alcohol use prevalence among adolescents aged 12 to 15 years was 

approximately 14%, (Smith et al., 2024). It has also been previously estimated that the 

past 30-day prevalence of underage alcohol consumption among Brazilian adolescents 

aged 12 to 17 years is particularly high at about 21% (Coutinho et al., 2016). Importantly, 

the use of alcohol during adolescence has been consistently associated with an increased 

risk of alcohol use disorder and other substance use disorders (Boden et al., 2020; Kirsch 

& Lippard, 2022; Richmond-Rakerd et al., 2017; Yuen et al., 2020). It was estimated that 

in 2018 the global 12-month prevalence of illicit drug use, including cannabis, was 

approximately 5.4% for individuals between the ages of 15 to 64 years (World Drug 

Report, 2020). Furthermore, the prevalence of illicit drug use among youth is especially 

high, with peak drug use levels found among young adults between the ages of 18 to 25 
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years (UNODC, 2022; World Drug Report, 2020). In 2021, the global 12-month 

prevalence of cannabis use was approximately 5.3% among adolescents aged 15 to 16 

years (UNODC, 2023). Notably, the initiation of drug use during adolescence, is 

associated with the subsequent development of drug use disorders (Briones et al., 2006; 

Kirsch & Lippard, 2022; Richmond-Rakerd et al., 2017; UNODC, 2023). 

The global age-standardized 12-month prevalence of alcohol use disorders has 

decreased over time from 1.7% in 1990 to 1.3% in 2021 (IHME, 2024a). Among 

adolescents, levels of drinking have decreased over time in Europe, North America and 

Australia, while levels of drinking have been stable or increased over time in other areas 

(Glantz et al., 2020; Livingston, 2024). The 2022 National Survey on Drug Use and 

Health found that youth between the ages of 18 to 25 years in the United States had a 

particularly high 12-month alcohol use disorder prevalence of 16.4% (SAMHSA, n.d.). 

High-income countries have a higher prevalence of alcohol use disorders than low-

income countries, as indicated by an age-standardized 12-month prevalence of 1.9% in 

2021 for high-income countries in comparison to 1.1% for low-income countries (Glantz 

et al., 2020; IHME, 2024a). For Brazil, which is classified as an upper-middle-income 

country, the age-standardized 12-month prevalence of alcohol use disorder in 2021 was 

2.5% which is considerably higher than the prevalence of 1.5% for upper-middle-income 

countries overall (Degenhardt et al., 2019; IHME, 2024a). The prevalence of alcohol use 

disorders globally and in high-income countries has decreased from 1990 to 2021, while 

this prevalence has been stable over time in low-income countries (IHME, 2024a).  
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Regarding global trends from 1990 to 2021, the 12-month prevalence of drug use 

disorders has remained relatively stable over the years at approximately 0.7% for all ages 

and 2.0% for youth between the ages of 20 to 24 years which is the age group with the 

highest prevalence (Degenhardt et al., 2019; IHME, 2024b; Shen et al., 2023). High-

income countries tend to have a higher prevalence of drug use disorders than low-income 

countries, especially among youth (Degenhardt et al., 2019; IHME, 2024b; Shen et al., 

2023). For instance, in 2021 the 12-month prevalence of drug use disorders in youth from 

20 to 24 years was 5.3% among high-income countries and 0.9% among low-income 

countries (IHME, 2024b). For Brazil, the 12-month prevalence of drug use disorders 

among youth of the same age group in 2021 was 2.7% (Degenhardt et al., 2019; IHME, 

2024b). Considering that the 12-month prevalence of drug use disorders for youth aged 

20 to 24 years in 2021 was about 2.0% for upper-middle-income countries overall, it is 

important to note that this prevalence is particularly high among Brazilian youth (IHME, 

2024b). The prevalence of drug use disorders globally and in low-income countries has 

been generally stable over time, while high-income countries have shown an overall 

increase from 1990 to 2021 (IHME, 2024b; Shen et al., 2023).  

 

1.2 Biopsychosocial Model of Youth Substance Use/Misuse 

Due to the complex etiology of substance use/misuse, the biopsychosocial model 

considers biological determinants, psychological determinants, and social determinants in 

an integrative manner (Briones et al., 2006; MacKillop & Ray, 2017; Rampa et al., 2021). 

Altogether, maladaptive substance use/misuse behaviours that are influenced by a 
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combination of biological, psychological, and social factors, tend to follow a cyclical 

pattern thus reinforcing the use/misuse of substances and making it especially challenging 

to successfully overcome this cycle (MacKillop & Ray, 2017; Rampa et al., 2021). Since 

adolescence and young adulthood are critical developmental periods from a biological, 

psychological, and social perspective, youth are especially vulnerable to the various 

factors that may influence substance use/misuse behaviours (Briones et al., 2006; 

Debenham et al., 2021; Jacobus, Squeglia, Meruelo, et al., 2015; Kaligis et al., 2021; 

MacKillop & Ray, 2017; Rampa et al., 2021). 

 

1.2.1 Biological Factors Associated with Youth Substance Use/Misuse 

It has been theorized that dysfunction or dysregulation in systems of the brain that 

have a primary role in reward and motivation as well as executive control, such as the 

mesolimbic dopaminergic system and the prefrontal/parietal networks respectively, may 

lead to the use/misuse of substances (Briones et al., 2006; Khurana et al., 2015; 

MacKillop & Ray, 2017; Rampa et al., 2021). Since youth experience maturation in 

reward-related limbic brain regions prior to maturation in the prefrontal cortex, which is 

important for executive functioning, they are susceptible to initiating risky behaviours 

including substance use (Briones et al., 2006; Debenham et al., 2021; Lees et al., 2020; 

Prencipe et al., 2011). A recent systematic review of longitudinal studies found evidence 

of neural predictors and consequences of youth substance use/misuse, including cannabis 

and other illicit drugs (Debenham et al., 2021). The following predictors of youth 

substance use were reported by Debenham et al., 2021: macrostructural predictors of 
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escalating young adult amphetamine-type stimulant use (e.g., smaller volumes of the 

medial prefrontal cortex, amygdala, and basal ganglia) (Becker et al., 2015); 

microstructural predictors of heavy cannabis use in youth (e.g., decreased white matter 

integrity among the fornix and superior corona radiata) (Jacobus, Thayer, et al., 2013); 

functional predictors of early adolescent cannabis use onset (e.g., reduced activation of 

the visuospatial posterior parietal cortex in executive functioning tasks) (Tervo-

Clemmens et al., 2018); and cognitive predictors of youth cannabis use initiation (e.g., 

deficits in emotional perception) (Fishbein et al., 2016). Similarly, neural predictors of 

adolescent alcohol use have been identified and also include structural predictors (e.g., 

thinner cortices in various brain regions such as the left/right superior parietal, right 

superior frontal, and right precuneus regions), functional predictors (reduced activation in 

various brain regions such as the left middle temporal, right posterior cingulate, and 

left/right precuneus regions during a visual working memory task), and cognitive 

predictors (e.g., deficits in executive functioning) (Squeglia et al., 2017).  

Substance use/misuse among youth can impact brain development and potentially 

lead to deficits in brain structure, function, and cognition (Debenham et al., 2021; 

Jacobus, Squeglia, Meruelo, et al., 2015; MacKillop & Ray, 2017; UNODC, 2023). The 

systematic review by Debenham et al., 2021 reported the following consequences of 

youth illicit substance use/misuse: macrostructural consequences of heavy adolescent 

cannabis use over three years (e.g., increased cortical thickness) (Jacobus, Squeglia, 

Meruelo, et al., 2015); microstructural consequences of heavy cannabis use in adolescents 

and occasional ecstasy use in young adults (e.g., reduced white matter integrity among 
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fronto-limbic association and projection fibre tracts) (De Win et al., 2008; Jacobus, 

Squeglia, et al., 2013); functional consequences of youth cannabis use or amphetamine-

type stimulant use initiation (e.g., decreased activity among regions of the basal ganglia, 

parahippocampus, and occipital lobe during tasks related to associative memory and 

executive functioning) (Becker et al., 2013; De Win et al., 2008; Tervo-Clemmens et al., 

2018); as well as residual and sustained cognitive consequences of youth cannabis use or 

amphetamine-type stimulant use (e.g., deficits in working memory, visuospatial abilities, 

and attention) (De Sola et al., 2008; Jacobus, Squeglia, Infante, et al., 2015; Tapert et al., 

2002). Previous research has also identified neural consequences of alcohol use/misuse 

among youth including structural consequences (e.g., decreased frontal and temporal grey 

matter volume, decreased white matter growth among the corpus callosum and pons, as 

well as reduced white matter integrity among the right superior longitudinal fasciculus) 

(Bava et al., 2013; Lees et al., 2020; Pfefferbaum et al., 2018; Squeglia et al., 2015), 

functional consequences (e.g., increased activation in frontal and parietal brain regions 

during tasks related to executive functioning, and reduced activation in the cerebellum 

and dorsal striatum during tasks related to reward processing) (Cservenka et al., 2015; 

Jones et al., 2016; Lees et al., 2020; Squeglia et al., 2012; Wetherill et al., 2013), and 

cognitive consequences (e.g., deficits in learning, memory, and visuospatial functioning) 

(Hanson, Cummins, et al., 2011; Hanson, Medina, et al., 2011; Lees et al., 2020; Mota et 

al., 2013). Notably, it has been shown that weak executive control combined with 

heightened reward sensitivity during adolescence is predictive of adolescent experimental 

substance use progression toward the development of substance use disorders (Khurana et 
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al., 2015; Peeters et al., 2017). Altogether, the aforementioned adverse neural outcomes 

associated with substance use/misuse among youth indicate the complex biological 

processes underlying the reinforcement and potential progression of substance use/misuse 

behaviours among youth (Briones et al., 2006).  

Genetic factors also influence an individual’s likelihood to use/misuse substances 

(Briones et al., 2006; MacKillop & Ray, 2017; Rampa et al., 2021). There is substantial 

evidence from family and twin comparison studies to suggest that substance use disorders 

have a heritability of about 50% (MacKillop & Ray, 2017; Rampa et al., 2021). For 

instance, research has shown that children of parents with substance use disorders are 

more likely to develop a substance use disorder than children of parents without 

substance addiction, even when they are adopted into new homes early in life (Briones et 

al., 2006). Environmental factors encountered during development can modify gene 

expression, often referred to as epigenetics, which may also affect an individual’s risk to 

misuse substances (Cánepa & Berardino, 2024; Hari Gopal et al., 2024; Rampa et al., 

2021). Various characteristics, including exposure to early life adversity and stress, are 

known risk factors for substance use/misuse that have been associated with epigenetic 

changes (Cánepa & Berardino, 2024; Kaplan et al., 2022; Rampa et al., 2021; Winter et 

al., 2023). For example, maternal alcohol use during pregnancy may cause subsequent 

brain circuitry deficits among offspring in brain regions that are related to reward 

including the nucleus accumbens and the ventral tegmental area (e.g., dendritic 

morphology alterations to dopamine receptor-expressing medium spiny neurons in the 

nucleus accumbens and increased excitability of dopamine neurons in the ventral 
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tegmental area) (Kaplan et al., 2022). There is also evidence to suggest that DNA 

methylation changes in specific brain regions are associated with substance misuse (e.g., 

increased DNA methylation at cytosine-guanine sites in the prefrontal cortex among 

alcoholics compared to non-alcoholic controls) (Kaplan et al., 2022). Additionally, the 

use/misuse of substances among youth can in turn alter gene expression in the brain 

through epigenetic mechanisms including DNA methylation, leading to heightened 

reward sensitivity and further reinforcement of addictive behaviours (Kaplan et al., 2022; 

MacKillop & Ray, 2017; Salmanzadeh et al., 2021). 

 

1.2.2 Psychological Factors Associated with Youth Substance Use/Misuse 

There is evidence that psychological factors including personality, motivation, and 

psychiatric conditions influence the risk and maintenance of substance use/misuse 

behaviours among youth (Briones et al., 2006; MacKillop & Ray, 2017; Rampa et al., 

2021). Personality traits such as impulsivity, sensation-seeking, depression, and 

extraversion are associated with youth substance use/misuse (Briones et al., 2006; 

Hamdan-Mansour et al., 2018; MacKillop & Ray, 2017; Rampa et al., 2021; Walther et 

al., 2012). However, the direction of the association between various personality traits 

and substance use/misuse has not yet been elucidated (Rampa et al., 2021; Walther et al., 

2012).  

Motivation is another psychological factor that is believed to reinforce substance 

use/misuse behaviours through associated learned outcomes (MacKillop & Ray, 2017; 

Rampa et al., 2021). Following substance use, individuals often experience positive 
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reinforcement such as feeling high or social enhancement, as well as negative 

reinforcement such as relief from anxiety, depression, or stress (MacKillop & Ray, 2017; 

Rampa et al., 2021). Withdrawal symptoms, and a desire to avoid them, may also provide 

motivation for individuals to continue to use substances (MacKillop & Ray, 2017; Rampa 

et al., 2021).  

Bidirectional associations have been found between several types of other 

psychiatric conditions and substance use/misuse (Briones et al., 2006; Rampa et al., 2021; 

Roberts et al., 2007). Prior studies have found that youth with conduct disorder, attention-

deficit hyperactivity disorder, depression, and bipolar disorder are at a higher risk of 

subsequently using/misusing substances than youth without such psychiatric conditions 

(Briones et al., 2006; Gau et al., 2007; Roberts et al., 2007). Substance use/misuse among 

youth has also been identified as a risk factor for the development of other psychiatric 

conditions including depression, bipolar disorder, manic/hypomanic symptoms, and 

suicide (Alinsky & Hipp, 2024; Briones et al., 2006; Fergusson et al., 2009; Lalli et al., 

2021; Rampa et al., 2021; Roberts et al., 2007). This is problematic considering that 

youth with substance use disorders and other comorbid psychiatric conditions are more 

likely to have other adverse clinical outcomes, such as functional impairment (Roberts et 

al., 2007). Thus, various psychological factors have a significant role in the risk and 

maintenance of substance use/misuse among youth (MacKillop & Ray, 2017; Rampa et 

al., 2021).  
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1.2.3 Social Factors Associated with Youth Substance Use/Misuse  

Social factors, such as those related to social networks and culture, impact the risk 

of youth to use/misuse substances and also reinforce these behaviours (Briones et al., 

2006; MacKillop & Ray, 2017; Rampa et al., 2021). There is substantial evidence to 

support that social networks including relationships with family members and peers have 

a significant influence on an individual’s substance use/misuse behaviours (Briones et al., 

2006; MacKillop & Ray, 2017; Steinberg et al., 1994; Trucco, 2020). For instance, 

previous research has demonstrated that youth with family members that use substances 

are at a higher risk of using/misusing substances than youth from families without 

substance use (Briones et al., 2006; MacKillop & Ray, 2017; Rampa et al., 2021; Trucco, 

2020). Adverse childhood experiences which are often faced by youth living in 

dysfunctional households such as maltreatment, witnessing abuse, or caregiver 

incarceration are known risk factors for youth substance use/misuse (Afifi et al., 2020; 

Briones et al., 2006; Kirsch & Lippard, 2022; Rampa et al., 2021). An authoritative 

parenting style characterized by parental control and warmth is a protective factor against 

youth substance use/misuse, while harsh or hostile parenting are risk factors (MacKillop 

& Ray, 2017; Trucco, 2020). Adolescents with peers who use substances are more likely 

to engage in such behaviours since they are influenced by their peers (MacKillop & Ray, 

2017; Steinberg et al., 1994; Trucco, 2020). It has also been shown that individuals tend 

to select social networks of others that engage in similar substance use/misuse 

behaviours, which perpetuates this cycle of using/misusing substances (MacKillop & Ray, 

2017; Steinberg et al., 1994; Trucco, 2020). Parental monitoring of adolescents is a 
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protective factor against youth substance use/misuse and these effects even seem to 

extend to the youth’s friendship groups (Steinberg et al., 1994; Trucco, 2020). 

Additionally, school disengagement as well as truancy among youth are associated with 

an increased likelihood of substance use/misuse (Briones et al., 2006). In contrast, 

adolescent involvement in groups that tend to have a positive influence and provide a 

sense of belonging, such as religious or academic-related programs, is a protective factor 

against youth substance use/misuse (MacKillop & Ray, 2017; Trucco, 2020). While 

various sociodemographic characteristics such as socioeconomic status, sex, or race may 

also have an influence on youth substance use/misuse behaviours, previous research has 

found mixed results overall, thus this warrants further investigation (MacKillop & Ray, 

2017; Trucco, 2020). Notably, substance use among youth is associated with social 

consequences (e.g., worsening of interpersonal problems, difficulties fulfilling duties, or 

reduced participation in recreational activities) which may contribute to the maintenance 

or escalation of substance-related behaviours (Alinsky & Hipp, 2024; Trucco, 2020).  

The identification of strong predictors or other associated factors of youth 

substance use/misuse may facilitate the prompt detection of youth at the highest risk and 

inform early intervention approaches or policy efforts aimed at preventing or reducing 

youth substance use/misuse and its adverse outcomes. While substantial progress has 

been made with regards to identifying numerous different types of biopsychosocial 

factors that may contribute to or result from substance use/misuse among youth, further 

research is critical especially in the areas of clinical and sociodemographic characteristics. 

Furthermore, the identification of strong predictors of youth substance use/misuse holds 
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the potential to significantly improve prevention and early intervention efforts by 

implementing measures to mitigate or prevent these predictors as well.  

 

1.3 Aims and Objectives 

Given previous findings of high youth substance use/misuse prevalences and 

associations with numerous adverse outcomes, as predominately investigated in high-

income countries, the general aim of this thesis was to 1) identify predictors or other 

associated factors of substance use/misuse among youth in Brazil and across the globe as 

well as 2) determine the prevalence of underage alcohol use among youth in Brazil. The 

specific objectives are as follows: 

1. Chapter 2 consists of a study that aimed to determine the lifetime and 12-month 

prevalence of underage drinking, as well as its associated factors, among 

adolescents (between 12-17 years) in Brazil.  

2. Chapter 3 presents a prospective, population-based cohort study of young adults 

(between 18-24 years at baseline) from Pelotas, Brazil that aimed to identify 

predictors of illicit substance abuse/dependence using machine learning 

techniques.  

3. Chapter 4 includes a comprehensive systematic review and meta-analysis of the 

existing literature on childhood maltreatment as a predictor of substance 

use/misuse among youth (24 years or younger).  
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1.4 Hypotheses 

The hypotheses for the aforementioned objectives are as follows:  

1. Previous research using school-based samples has estimated the past 30-day 

prevalence of underage alcohol consumption among adolescents in Brazil, thus, 

we expected the 12-month prevalence to be slightly higher and the lifetime 

prevalence to be considerably higher than the past 30-day prevalence estimates. 

Based on other findings, we also expected to find associations between underage 

drinking and various factors related to sociodemographic characteristics, medical 

conditions, other types of substance use, and alcohol-related problems.  

2. As recent research has indicated the potential of machine learning techniques in 

the context of substance use, we hypothesized that the use of machine learning 

techniques would enable the identification of sociodemographic and clinical 

predictors of illicit substance abuse/dependence among young adults in Pelotas, 

Brazil.  

3. A few prior systematic reviews found evidence to support that childhood physical 

abuse and sexual abuse predicted adolescent cannabis use/misuse. Considering 

this and other relevant previous research, we hypothesized that a wider variety of 

maltreatment types (including physical abuse, sexual abuse, emotional abuse, 

physical neglect, and emotional neglect) would predict a variety of types of 

substance use/misuse (including alcohol, cannabis, and other illicit drugs) in 

youth.  
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Abstract 
 
Objectives: Previous studies have estimated the 30-day prevalence of alcohol use to be 

approximately 21% among youth in Brazil, despite the legal drinking age of 18 years. The 

present study aimed to determine the prevalence of underage drinking and its associated 

factors among adolescents in Brazil. 

 

Methods: The 3rd National Survey on Drug Use by the Brazilian Population (III 

Levantamento Nacional sobre o Uso de Drogas pela População Brasileira) is a 

nationwide, multi-stage, probability-sample household survey. Herein, youth between the 

ages of 12-17 years were included. Lifetime and 12-month alcohol use prevalence were 

estimated. Factors associated with 12-month alcohol use were evaluated through 

multivariate analysis considering survey weights and design. 

 

Results: Overall, 628 youth were interviewed. Estimated lifetime and 12-month alcohol 

use were 34.3 (standard error [SE] = 1.9) and 22.2% (SE = 1.7), respectively. Factors 

associated with 12-month drinking were: other/no religion vs. Christianity; living in rural 

vs. urban areas; self-reported diagnosis of depression vs. no self-reported depression; 

lifetime tobacco use vs. no history of tobacco use; and any illicit drug use vs. no history 

of illicit drug use. 
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Conclusion: Considering that alcohol use is a major risk factor for early death among 

Brazilian youth, our findings highlight the importance of preventative measures to reduce 

underage drinking. 

 

Keywords: Alcohol; underage drinking; population-based surveys; mental health; Brazil 
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2.1 Introduction 
Underage alcohol use is a public health concern, resulting in several adverse 

consequences among adolescents.1 According to data from the United States, the lifetime 

prevalence of alcohol use is about 60% for adolescents by the end of high school,2 despite 

a legal drinking age of 21 years or older. Interestingly, the past-30-day prevalence of 

underage drinking in the United States decreased significantly from 2002 to 2019 (percent 

decrease by age group: 41.1% for individuals aged 16-17; 54.7% for individuals aged 14-

15; and 61.9% for individuals aged 12-13) based on the 2019 National Survey on Drug 

Use and Health (NSDUH).3 Additionally, a systematic review found that the mean 

prevalence of current alcohol use is approximately 35% among Brazilian adolescents 

between the ages of 10 to 19 years.4 Alcohol consumption by adolescents has been 

associated with negative outcomes including deficits in cognition and brain development, 

poor relationships with others, poor academic achievement, criminality, as well as 

death.1,5-8 Evidence also suggests that components of social context, such as peer 

influences and parenting factors, especially during early adolescence, have an influence 

on later drinking behaviors and on alcohol-related problems.9 Importantly, prior findings 

have also indicated that alcohol use during adolescence is a predictor of alcohol use 

disorder (AUD) and substance use disorder.9,10  

It is well known that, during adolescence, the brain undergoes numerous 

neurodevelopmental changes and continues to develop until young adulthood, causing the 

brain to be especially vulnerable throughout this period.5,11 Adolescents are particularly 

susceptible to engagement in high-risk behaviors, such as underage drinking, because the 

prefrontal cortex, which has a primary role in decision making, is still undergoing 
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maturation at this stage.12 Alcohol use during adolescence has been associated with 

changes in brain structure and function, as well as cognitive deficits.5 Furthermore, 

adolescents commonly engage in binge drinking, which is associated with a greater 

likelihood of being diagnosed with an AUD and additional neurobiological changes (e.g., 

decreased cortical thickness in the frontal lobe and cingulate; decreased grey-matter 

volume in the frontal lobe, temporal lobe, and cerebellum; various changes in task 

activation across specific regions of the brain).13 Binge drinking refers to the consumption 

of approximately five or more alcohol beverages for males and four or more alcohol 

beverages for females during a 2-hour period.13,14 Together, these findings reinforce the 

importance of studying this population to prevent the negative outcomes that arise from 

alcohol consumption during adolescence.  

Notably, a study in Brazil that analyzed data from almost 75,000 adolescents 

between the ages of 12 and 17 found that 21% consumed alcohol within the past 30 days, 

despite the current legal drinking age of 18 years or older in the country.15 While these 

results are concerning, there are a lack of studies assessing the lifetime and 12-month 

prevalence of alcohol use among Brazilian adolescents, as well as potential contributing 

factors. 

Thus, the aim of the present study was to determine the prevalence of underage 

drinking and its associated factors among a nationally representative population of 

adolescents in Brazil. 
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2.2 Methods 
The 3rd National Survey on Drug Use by the Brazilian Population (III 

Levantamento Nacional sobre o Uso de Drogas pela População Brasileira) is a 

nationwide, multi-stage, probability-sample household survey. The sample included 

16,273 Brazilians aged 12 to 65 years, living in urban and/or rural areas who were 

interviewed between 2015 and 2016. Native individuals living in indigenous villages, 

persons deprived of liberty, and individuals with physical or mental disabilities that 

precluded answering the interview questions were not eligible.16-19 Details regarding 

sampling, questionnaires, data collection, data entry, and handling of non-response are 

fully available elsewhere.20 

2.2.1 Participants 
In the present analysis, 628 youth between the ages of 12 and 17 years were 

included, representing 20 million individuals of this age after proper weighting, as briefly 

described elsewhere.17 

2.2.2 Outcome 
The main outcome was underage drinking, assessed by self-reported alcohol use 

in the preceding 12 months. In Brazil, since 2015, it is a crime to “sell, provide, serve, 

minister, or deliver” alcoholic beverages to youth under the age of 18 years.21 

2.2.3 Variables 
Demographic variables were collected using questions from the Brazilian 

Demographic census,22 and included: sex at birth (male vs. female); sexual orientation 

(heterosexual, homosexual, other/do not want to answer); color/race (white, black, mixed, 

other); school attendance (yes, not anymore); religion (Catholic, Christian, none, other); 
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having a steady partner (yes, no); number of children (none, one or more); geographic 

macro-region of residence (North/Northeast, Southeast/South, and Center-West); and 

living in urban vs. rural areas. 

General health variables included: self-rated health (very good/good, fair/do not 

know, and very poor/poor)23; and reporting 12-month treatment and/or diagnosis for 

diabetes, heart disease, hypertension, asthma, renal disease, depression, anxiety, or 

bipolar disorder.  

Lifetime substance use was aggregated as prescription medication used to “feel 

high” (benzodiazepines, anticholinergics, barbiturates, and opioids), tobacco use, and 

illicit drug use (inhalants, marijuana, cocaine/crack, ecstasy). 

Alcohol-related problems included binge drinking in the previous 30 days 

(defined as the consumption of approximately five or more alcohol beverages for males 

and four or more for females within a 2-hour period),14 and 12-month report of the 

following: having used alcohol in situations representing physical risk (such as driving, 

swimming, piloting motorcycles, operating machines, etc.); and having personal problems 

due to alcohol use. In addition, individuals were asked whether, in the previous 12 

months, they had done any of the following after using alcohol: driven, had an argument, 

destroyed something, hurt themselves, been beaten, hurt someone, been threatened, had 

difficulties fulfilling obligations at school/work, left school, or stolen something.  
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2.2.4 Statistical analysis 
Prevalence, standard error (SE), and estimated population were calculated for 

selected demographic variables, general health (self-rated and selected medical 

conditions), lifetime substance use, and alcohol-related problems. Prevalence and SE 

were estimated for all variables stratified by underage drinking and compared using 

Pearson’s chi-square test with Rao-Scott adjustment.24 Variables presenting a p-value 

< 0.20 at the bivariate test were considered for the multivariable regression model. The 

final model was fitted considering the backward method, maintaining those variables with 

a significance level of 5%, with the exception of sex, age, and self-rated health, which 

were kept in the model by epidemiological criteria. All the analyses considered sample 

weights, design effect, and weight calibration. Analyses were performed in R version 

3.5.0 using the “survey” and “surveyer” packages.25 

2.2.5 Ethics statement 

The 3rd National Survey on Drug Use by the Brazilian Population was approved 

by an ethics committee of Fundação Oswaldo Cruz (Fiocruz; CAAE # 

35283814.4.0000.5241). 

2.3 Results 
This study included 628 youth between the ages of 12-17 years, representing 20 

million individuals of this age in Brazil. The sample characteristics are described in Table 

1. Briefly, 56% of the study participants were male, 90% attended school, and 86% 

reported their overall health as very good/good. Anxiety and asthma were the most 

common self-reported diagnoses, with a prevalence of 8 and 10% respectively. Alcohol, 
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tobacco, and marijuana were the substances most frequently reported for lifetime use, by 

34.3 (SE = 1.9), 6.3 (SE = 1.1), and 3.3% (SE = 0.8) of the participants, respectively. 

Underage drinking was estimated at 22.2% (SE = 1.7). Of those who reported 

underage drinking, 22.7% (SE = 4.1) reported binge drinking and 9.4% (SE = 2.6) had an 

argument after consuming alcohol. Factors associated with underage drinking in the 

bivariate analysis were: not attending school (p = 0.01); not being Christian (p < 0.001); 

living in a rural area (p < 0.001); poor self-rated health (p < 0.001); depression 

(p < 0.001); bipolar disorder (p < 0.001); lifetime tobacco use (p < 0.001); and lifetime use 

of any illicit drug (p < 0.001) (Table 1).  

Table 2 shows the final adjusted model. Specifically, the main risk factors for 12-

month alcohol use were: residing in rural areas compared to urban areas (adjusted odds 

ratio [AOR] 2.29, 95% confidence interval [95%CI] 1.30-4.04); self-reporting a diagnosis 

of depression (AOR 8.79, 95%CI 1.03-74.72); lifetime tobacco use (AOR 13.27, 95%CI 

5.14-34.27); and any illicit drug use (AOR 3.40, 95%CI 1.03-11.18). Importantly, being 

Christian was a protective factor in comparison to other/no religion (AOR 2.55, 95%CI 

1.52-4.29). 

 Figure 1 shows that those with 12-month alcohol use had a greater prevalence of 

alcohol-related problems in comparison to the general adolescent population, as follows: 

binge drinking (22.7 vs. 5%, respectively); risk of physical injury (3.5 vs. 0.8%, 

respectively); relationship problems (7.1 vs. 1.6%, respectively); driving under the 

influence of alcohol (2.1 vs. 0.5%, respectively); having an argument (9.4 vs. 2.1%, 

respectively); destruction of objects (1.2 vs. 0.3%, respectively); self-harm (2.2 vs. 0.5%, 
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respectively); being beaten (1.7 vs. 0.4%, respectively); hurting someone else (2.8 vs. 

0.6%, respectively); and difficulty fulfilling one’s obligations (2.2 vs. 0.5%, respectively). 

2.4 Discussion 
The present study found a lifetime prevalence of 34.3% and a 12-month 

prevalence of 22.2% for alcohol use among youth between the ages of 12 and 17 years in 

Brazil. The prevalence of underage drinking was greater among individuals residing in 

rural areas as compared to urban areas, individuals self-reporting depression as compared 

to those that did not self-report depression, individuals with lifetime tobacco use as 

compared to those with no history of tobacco use, and individuals with any illicit drug use 

as compared to those with no history of illicit drug use. Interestingly, being Christian was 

associated with a lower prevalence of underage drinking as compared to individuals who 

self-reported other/no religion. Furthermore, those who consumed alcohol within the last 

12 months had a higher prevalence of binge drinking, physical injury, relationship 

problems, driving under the influence of alcohol, having an argument, destruction of 

objects, self-harm, being beaten, hurting someone else, and difficulty fulfilling one’s 

obligations as compared to the overall population.  

According to the 2019 NSDUH, the 12-month prevalence of alcohol use among 

adolescents aged 12-17 years in the United States was 21.2%.26 These findings are similar 

to those of the current study, which found a 12-month prevalence of 22.2% for alcohol 

use by youth of the same age range in Brazil. A previous systematic review found a mean 

prevalence of 35% (23 to 67%) for current alcohol use among Brazilian adolescents, 

which is also similar to the findings of the current study.4 In contrast, Canadian survey 
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results from 2018-2019 found a 12-month prevalence of 44% for alcohol use among 

adolescents from grades 7-12.27 

Prior studies have demonstrated significant associations between specific 

sociodemographic characteristics and an increased prevalence of alcohol use among 

adolescents, including residing in rural areas as well as non-religiosity.28,29 A longitudinal 

study also found that adolescent alcohol use was a predictor of subsequent illicit drug 

abuse.30 Interestingly, a meta-analysis showed that AUD was a predictor of depression.31 

A previous study in Brazil found a significant relationship between alcohol use and 

physical violence for adolescent males between the ages of 13 and 15 years.32 Underage 

alcohol consumption is also linked to binge drinking, which has concerning associations 

with alcohol-related injury, alcohol-related physical/sexual assault, and road traffic 

collisions.33 Lastly, the current study indicated that being Christian is a protective factor 

against underage drinking, which has been supported by other studies showing that 

religiosity protects against alcohol use in adolescents.29 Unfortunately, the small sample 

size precludes the assessment of the putative protective effect of other religions and 

denominations on underage drinking and harmful/dependent use of alcohol in a broader 

sense. Overall, the findings of prior studies are consistent with the main results of our 

present study, indicating that various sociodemographic characteristics, illicit substance 

use, and medical conditions are factors associated with adolescent alcohol consumption as 

well as its related problems. 

The high prevalence of alcohol use and alcohol-related problems among Brazilian 

adolescents that we found in the present study highlights the importance of implementing 
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preventative measures against underage drinking in this population. This is particularly 

urgent considering that alcohol consumption among adolescents has been linked to 

functional and cognitive impairments such as deficits in learning, executive functioning, 

attention, and memory.5,6 Notably, underage drinking can impact the development of the 

adolescent brain, resulting in the aforementioned functional and cognitive deficits.5,6 

Several risk factors for underage drinking have been identified, such as childhood 

physical abuse, parenting factors, peer influences, conduct problems, and depression.9,34,35 

Fortunately, there is some evidence suggesting that the implementation of interventions 

including family-based prevention programs, mentoring, mHealth technology (e.g., 

mobile applications, social networking websites, text messages, etc.), and public health 

measures (e.g., restrictions on alcohol availability, taxation to increase prices, etc.) can 

prevent or reduce alcohol use among adolescents.36-39 A recent study of adolescents of 11-

17 years in the United Kingdom demonstrated that positive reactions to alcohol 

advertisements were associated with an increased susceptibility to underage drinking for 

those with no history of alcohol use, and with high-risk drinking for current alcohol 

users.40 This indicates that regulation of alcohol advertisements may also help to inhibit 

underage drinking. A Brazilian study found, through the use of machine-learning 

algorithms, that driving under the influence of alcohol was associated with male sex, 

binge drinking, and past-year drug use.41 This indicates the promising potential of 

machine-learning techniques to inform policymaking and the implementation of targeted 

interventions through the prompt identification of individuals that are at a particularly 
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high risk of facing the adverse outcomes associated with adolescent alcohol consumption 

in Brazil. 

The findings of the present study should be considered in light of some 

limitations. One limitation was the cross-sectional design of this study, which precludes 

any inference of causality. Another limitation was the use of self-report assessments, 

which may be a source of social desirability bias. Furthermore, parenting style regarding 

alcohol use was not evaluated, which is a known contributing factor to adolescent alcohol 

use.42 Despite these limitations, several strengths of this study are worth highlighting. 

First, this study used a probability sample, which allows generalizability of the findings to 

the entire Brazilian population at this age. Additionally, a wide variety of factors were 

examined, including sociodemographic characteristics, medical conditions, the use of 

illicit substances, and alcohol-related problems, enabling an extensive investigation of the 

factors associated with underage drinking.  

Overall, the main findings of this study demonstrate the high prevalence of 

alcohol use among Brazilian youth, as well as the alarming alcohol-related problems (e.g., 

binge drinking, physical injury, relationship problems, driving under the influence of 

alcohol, etc.) associated with underage drinking in this population. Other known 

consequences of underage drinking include deficits in cognition and brain development, 

difficulties with interpersonal relationships, and academic issues. The present study found 

several risk factors for alcohol use among Brazilian adolescents, such as residing in rural 

areas, self-reporting a diagnosis of depression, tobacco use, any illicit drug use, and 

having no/other religion in comparison to Christianity. Identification of such risk factors 
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for adolescent alcohol use will enable the timely implementation of suitable interventions 

among those who are at the highest risk of underage drinking. The early implementation 

of interventions and public health measures focused on the prevention or reduction of 

adolescent alcohol consumption may be promising to limit the devastating consequences 

of underage drinking in Brazil. 
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2.8 Figures and Tables 
 

 

Figure 1 Alcohol-related problems among youth between the ages of 12-17 years, Brazil, 

2015. DUI = driving under the influence.  

 

 

 

 

 

 

 

 

 

 

 

  



Ph.D. Thesis – C. Rakovski; McMaster University – Neuroscience. 

50 
 

Table 1 Sociodemographic and clinical characteristics and their association with 

underage drinking among youth between the ages of 12-17 years, Brazil, 2015 
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Table 2 AOR for past 12-month alcohol use among youth between the ages of 12-17 

years, Brazil, 2015 
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Abstract 
Prior studies have found an especially high prevalence of illicit substance use among 

adolescents and young adults in Brazil. The current study aimed to employ machine 

learning techniques to identify predictors of illicit substance abuse/dependence among a 

large community sample of young adults followed for 5 years. This prospective, 

population-based cohort study included a sample of young adults between the ages of 18 

to 24 years from Pelotas, Brazil at baseline (T1). The Alcohol, Smoking and Substance 

Involvement Screening Test (ASSIST) was used to assess illicit substance 

abuse/dependence. A clinical interview was conducted to collect data on 

sociodemographic characteristics and psychopathology. Elastic net was used to generate a 

regularized linear model for the machine learning component of this study, which 

followed standard machine learning protocols. A total of 1560 young adults were assessed 

at T1, while 1244 were reassessed at the 5-year follow-up period (T2). The strongest 

predictors of illicit substance abuse/dependence at baseline (AUC of 0.83) were alcohol 

abuse/dependence, tobacco abuse/dependence, being in a current major depressive 

episode, history of a lifetime manic episode, current suicide risk, and male sex. The 

strongest predictors for illicit substance abuse/dependence at the 5-year follow-up (AUC: 

0.79) were tobacco abuse/dependence at T1, history of a lifetime manic episode at T1, 

male sex, alcohol abuse/dependence at T1, and current suicide risk at T1. Our findings 

indicate that machine learning techniques hold the potential to predict illicit substance 

abuse/dependence among young adults using sociodemographic/clinical characteristics, 

with relatively high accuracy.   

Keywords: Illicit substance use; Young adults; Prospective cohort study; Mental health 
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3.1 Introduction 
In 2018, the global 12-month prevalence for illicit substance use was estimated at 

approximately 5.4% for individuals between the ages of 15 to 64 years (World Drug 

Report, 2020). Global illicit substance use has increased by approximately 30% from 

2000 to 2018, especially among developing countries in comparison to developed 

countries, with adolescents and young adults constituting the greatest proportion of illicit 

substance users (UNODC World Drug Report, 2020). Importantly, data from the World 

Health Organization’s World Mental Health Surveys Initiative collected from 2001 to 

2015 showed that the prevalence of past-year illicit drug use was 2.6% for low to lower 

middle income countries, 6.1% for upper to middle income countries, and 9.3% for high 

income countries (Degenhardt et al., 2019). According to the 2018 National Survey on 

Drug Use and Health from the United States, the 12-month prevalence of illicit substance 

use (including the misuse of prescription drugs) among young adults between the ages of 

18 to 25 years was 38.5% (Lipari and Park-Lee, 2019). A population-based study in 

Brazil found a prevalence of 7.3% for illicit substance abuse/dependence among young 

adults from 18 to 24 years (de Matos et al., 2018). This study also found that post-

traumatic stress disorder and generalized anxiety disorder were associated with illicit 

substance abuse/dependence in this population (de Matos et al., 2018). Taking into 

consideration that cannabis has been legalized in many countries (Nazif-Munoz et al., 

2020; Steinberg et al., 2021; Wilkinson et al., 2016), it is important to note that all of the 

aforementioned studies included cannabis as an illicit substance.   

A U.S. study investigating illicit substance use among college students found that 

the median age of illicit substance use onset was during young adulthood for various 
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types of substances, ranging from about 17 years for cannabis to 21 years for ecstasy 

(Arria et al., 2017). A more recent study found a peak age at onset of 19.5 years and a 

median age of 25 years for substance use or addictive behaviour disorders (Solmi et al., 

2021). The 3rd National Survey on Drug Use by the Brazilian Population found a 12-

month prevalence of 7.4% for illicit substance use, including cannabis, by young adults 

between the ages of 18 to 24 years (Bastos et al., 2017). Notably, based on data from the 

Global Burden of Diseases, Injuries and Risk Factors Study 2010, illicit substance use 

disorders accounted for almost 11% of disability-adjusted life years due to mental and 

substance use disorders (Whiteford et al., 2013). Additionally, this same study showed 

that men with substance use disorders experienced a greater burden in comparison to 

women with substance use disorders (Whiteford et al., 2013). Overall, these findings 

demonstrate the importance of studying predictors of illicit substance use among young 

adults to promptly detect illicit substance abuse/dependence and implement appropriate 

interventions.   

Machine learning techniques, which are especially useful in the context of 

predictive applications, include the training of models based on previously established 

input and output pairs. These are used to generalize models and predict outputs for unseen 

data (Barenholtz et al., 2020). Machine learning models are well-equipped to handle 

multidimensional data involving several independent variables (Barenholtz et al., 2020). 

Thus, machine learning models hold the potential to provide predictions regarding 

diagnostic or prognostic outcomes that are especially relevant to clinical data, such as 

substance use data (Barenholtz et al., 2020). However, it is important to note that some 
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machine learning models have been limited by insufficient data or validation methods, 

resulting in models that perform at chance (Barenholtz et al., 2020). A recent systematic 

review showed that while some prior studies with machine learning models applied to 

substance use data had good to excellent predictive performance, only a few longitudinal 

studies on this topic have been conducted thus far (Barenholtz et al., 2020). Furthermore, 

most of these previous studies focused on physiological predictors (e.g., neurological, 

neurobehavioural and other biomarkers) (Barenholtz et al., 2020) which are more 

expensive and less feasible to assess in a clinical setting than other 

clinical/sociodemographic characteristics. To address these limitations, our current study 

employed a longitudinal design and included several sociodemographic and mental health 

features (e.g., tobacco abuse/dependence, alcohol abuse/dependence, current suicide risk, 

mood episodes, anxiety disorders, etc.).   

Thus, the aim of the present study was to predict illicit substance 

abuse/dependence at baseline and at 5-years of follow-up, using sociodemographic and 

clinical characteristics coupled with machine learning techniques in a large and 

representative sample of young adults in Brazil.    

3.2 Material and Methods 

3.2.1 Participants  
This prospective population-based cohort study included a community sample of 

1560 young adults (ages 18 to 24 years) from Pelotas, Brazil at baseline. At the follow-up 

period, 5 years later, 1244 participants (79.7%) were reassessed. We used probabilistic 

sampling. The sample selection at baseline was performed by clusters considering the 
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population of 39,667 in the target age range (18-24 years) according to the current census 

of 448 sectors in the city (IBGE, 2008). In order to assure the necessary sample size, 89 

census-based sectors were randomly selected. The home selection in the sectors was 

performed according to a systematic sampling, the first one being the house at the corner 

pre-established by the IBGE as the beginning of the sector, the interval of selection was 

determined by skipping two houses. After identifying the subjects, the trained 

interviewers explained the aims of the study for the potential participants. The inclusion 

criteria for this study were that 1) participants must be between the ages of 18 to 24 years 

at baseline and 2) participants must reside in Pelotas, Brazil. Participants that had a severe 

cognitive disability which would preclude their understanding of the study assessments 

were excluded. There were 1762 eligible individuals that were invited to participate, of 

which 1560 provided consent and agreed to participate. Interviews were conducted by 

trained undergraduate students in the area of health sciences at the homes of participants 

and paper questionnaires were used to collect data. The baseline interviews took place 

between 2007 and 2009. Follow-up assessments were conducted from 2012 to 2014, with 

a mean of 5 years after baseline. Of the 1560 participants invited to participate in the 

follow-up assessments, 1244 gave written informed consent. At follow-up, tablets were 

used to collect data through the Open Data Kit (ODK) software, and the interviews were 

conducted by trained clinical psychologists. This study was approved by the Research 

Ethics Committee of the Universidade Catolica de Pelotas under protocol number 

2008/118. Additional information can be found in previously published papers (Duarte 

Faria et al., 2015; Jansen et al., 2011; Vieira et al., 2018).  
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3.2.2 Outcomes  
The primary outcome of this study was illicit substance abuse/dependence, which 

was assessed using the Alcohol, Smoking and Substance Involvement Screening Test 

(ASSIST) (Henrique et al., 2004). The ASSIST is a self-reported questionnaire that has 

been validated for the Brazilian population (Henrique et al., 2004). Specifically, the 

ASSIST assesses an individual’s current usage (past 3 months) of the following 

substances: tobacco, alcohol, cannabis, cocaine, inhalants, sedatives, hallucinogens, 

opioids and other drugs. Only the use of non-prescribed substances should be assessed. 

Cannabis, cocaine, inhalants, sedatives, hallucinogens, opioids, and other drugs were 

grouped together and included in the “illicit substances” variable. A cut-off score of 4 or 

greater was used as an indicator for abuse/dependence (or need for brief intervention to 

manage risky substance use) for all of the aforementioned substances, except for alcohol 

in which a cut-off score of 11 or greater was used, as recommended by the World Health 

Organization (Humeniuk and World Health Organization., 2010). The reliability of the 

instrument was good in the validation study (Cronbach's alpha of 0.80 to alcohol, 0.79 to 

cannabis and 0.81 to cocaine) (Henrique et al., 2004).  

3.2.3 Predictors  
After providing informed consent, each participant underwent a clinical interview 

that included the assessment of sociodemographic data (e.g., sex, age, current 

employment/study status, socioeconomic status), and psychopathology. Socioeconomic 

status was assessed with an instrument developed for the Brazilian population by the 

Associação Brasileira de Empresas de Pesquisa (ABEP, 2008). The Mini-International 

Neuropsychiatric Interview (MINI) (Amorim, 2000) was used to evaluate mood (current 
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major depressive episode and lifetime hypomanic or manic episode), anxiety disorders 

(panic disorder, agoraphobia, social phobia, and generalized anxiety disorder), OCD, 

PTSD, eating disorders (bulimia, anorexia), anti-social personality disorder, and suicide 

risk. This clinical interview was validated for the Brazilian population (Amorim, 2000), 

and showed great reliability, as the inter-rater and test-retest agreement was >0.75 for all 

diagnoses except current manic episode (0.35) (Amorim, 2000). Mental health treatment 

referrals were provided to any participants who were diagnosed with psychiatric 

conditions during the clinical interview. Quality of life was assessed using the 36-Item 

Short Form Health Survey (SF-36), a self-reported assessment validated for the Brazilian 

population, which consists of the following 8 domains: physical functioning (limitations 

on performing usual physical activities, including climbing flights of stairs, walking, etc), 

role physical (limitation of physical activity resulting from health problems), bodily pain 

(not only the intensity and discomfort caused by the pain but also the extent to which it 

interferes with usual activities), general health (general health perception), vitality 

(energy and fatigue levels), social functioning (limitation of social activities due to 

physical and/or emotional problems), role emotional (limitations due to emotional 

problems), and mental health (psychological distress and well-being) (Ciconelli et al., 

1999). The greater the score in each domain, the better the quality of life of the individual 

in that domain. The reliability coefficients for the eight SF-36 domains ranged from 0.77 

to 0.94, with an average value of 0.82, and the validity ranged from 0.51 to 0.85 

(Ciconelli et al., 1999). The self-reporting questionnaire 20 (SRQ-20), an instrument 

validated for the Brazilian population, was used to evaluate mental health. The SRQ-20 
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has 20 questions which reflect various common mental disorders, such as anxiety and 

depression. This study analyzed the total SRQ-20 score, with higher scores indicating 

more mental health complaints (Gonçalves et al., 2008). The validation study found that 

the discriminant power of SRQ-20 for psychiatric screening was 0.9, and Cronbach's 

alpha was 0.86 (Gonçalves et al., 2008). 

3.2.4 Statistical Analysis  
The statistical analyses were conducted using the SPSS 21 and R 4.0.4. The 

sample characteristics were presented by absolute and relative frequencies. The 

sociodemographic characteristics between groups was compared using the chi squared 

test. For the machine learning component, elastic net was used to generate a regularized 

linear model (https://cran.r-project.org/web/packages/glmnet/index.html) (Zou and 

Hastie, 2005). The elastic net method linearly combines lasso and ridge regression 

regularizations, to generate models that can eliminate redundant variables while 

preserving low coefficients, leading to better generalization. The experiments followed a 

holdout testing protocol. Data was first separated between training (75%) and test (25%). 

The elastic net followed a grid search hyperparameter optimization using the caret 

package (https://cran.r-project.org/web/packages/caret/index.html) version 6.0-86 with α 

set to 0.2, 0.5, and 0.8 and λ set to 0.01, 0.1, and 0.2. From that, the best model was 

extracted and applied to the test data. Model training also involved a class imbalance 

correction by instance weighting. Each instance was weighted based on the frequency of 

the opposite class. Variables with missing data were removed from the analyses except for 

age. Variable importance was extracted based on the coefficient values of the final model. 
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A total of two models were generated following the aforementioned procedure: 1) T1 

predictors for illicit substance abuse/dependence at T1, and 2) T1 predictors for illicit 

substance abuse/dependence at T2.  

3.3 Results 
This study included 1560 young adults. Table 1 shows the sociodemographic 

characteristics of the participants. The prevalence of illicit substance abuse/dependence at 

baseline (T1) was 11.7% (n = 182). For T1, the proportion of males was higher in 

individuals with current illicit substance abuse/dependence (55.5%) than in individuals 

without current illicit substance abuse/dependence (42%, p = 0.001). Furthermore, the 

proportion of individuals aged 21-24 was higher among those with current illicit 

substance abuse/dependence (56.9%) than in those without current illicit substance abuse 

or dependence (47.5%, p = 0.018) for T1 (Table 1).  

At 5-years of follow-up (T2), we reassessed 1244 individuals, however, we 

excluded 5 individuals due to missing data in the substance abuse/dependence 

assessment, reaching a total sample size of 1239 individuals. The current prevalence of 

illicit substance abuse/dependence was 16.5% (n = 205). For T2, the proportion of males 

was higher among individuals with current illicit substance abuse/dependence (55.1%) 

than among individuals without current illicit substance abuse/dependence (39.4%, p < 

0.001), the proportion of individuals who had a skin colour other than white was greater 

among individuals with current illicit substance abuse/dependence (34.5%) than among 

individuals without current illicit substance abuse/dependence (26.1%, p = 0.014), the 

proportion of individuals who were not currently studying at T1 was greater among 
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individuals with current illicit substance abuse/dependence (63.4%) compared to 

individuals without current illicit substance abuse/dependence (51.6%, p = 0.002). 

Finally, the proportion of lower socioeconomic status (D + E) at T1 was greater among 

individuals with current illicit substance abuse/dependence (24.9%) than among 

individuals without current illicit substance abuse/dependence (11.2%, p < 0.001).  

Figure 1 shows the accuracy of the machine learning model. The model predicting 

illicit substance abuse/dependence at T1 showed an area under the receiver operating 

characteristics curve (AUC) of 0.83. The model’s performance is also described by a 

balanced accuracy of 0.73, a sensitivity of 0.64, and a specificity of 0.82. Additionally, 

this model had a positive predictive value of 0.32 and a negative predictive value of 0.95. 

The most important variables to predict illicit substance abuse/dependence at T1 were 

alcohol abuse/dependence, tobacco abuse/dependence, being in a current major 

depressive episode, history of a lifetime manic episode, current suicide risk, and male sex 

(Figure 2). The model predicting illicit substance abuse/dependence at T2 showed an 

AUC of 0.79. The model’s performance is also described by a balanced accuracy of 0.69, 

a sensitivity of 0.65, and a specificity of 0.74. The model had a positive predictive value 

of 0.33 and a negative predictive value of 0.91. The most important variables were 

tobacco abuse/dependence at T1, history of a lifetime manic episode at T1, male sex, 

alcohol abuse/dependence at T1 and current suicide risk at T1 (Figure 3). Finally, Figure 4 

shows how the model is able to concentrate a large percentage of participants with 

substance abuse/dependence within the top predictions. For instance, 60% of participants 

with substance abuse/dependence in T1 were within the 20% highest T1 model 
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predictions. Similarly, about 47% of participants with substance abuse/dependence in T2 

were within the 20% highest T2 model predictions. 

3.4 Discussion 
Our results showed that the model predicting illicit substance abuse/dependence at 

T1 had an AUC of 0.83, while the main predictors for this model were alcohol 

abuse/dependence, tobacco abuse/dependence, being in a current major depressive 

episode, history of a lifetime manic episode, current suicide risk, and male sex. The 

model predicting illicit substance abuse/dependence at T2 had an AUC of 0.79, while the 

main predictors for this model were tobacco abuse/dependence at T1, history of a lifetime 

manic episode at T1, male sex, alcohol abuse/dependence at T1, and current suicide risk 

at T1.  

 A recent systematic review found that some studies which applied machine 

learning models to predict substance use disorder (SUD) had a high predictive accuracy, 

however, other models demonstrated poor performance and there was a lack of robust, 

longitudinal studies (Barenholtz et al., 2020). Additionally, a prior machine learning study 

investigating predictors of SUD found about thirty strong predictors, primarily focused on 

behavioural characteristics, with an AUC of 0.74 for individuals between the ages of 10-

12 years and an AUC of 0.86 for individuals aged 22 years (Jing et al., 2020). Swearing, 

poor behaviour while playing, and irritability were determined to be the most important 

predictors of SUD at ages 10 to 12 years (Jing et al., 2020). This prior study was limited 

in that it had a smaller sample size (n= 700) than our current study and included a non-

probabilistic clinical sample. Notably, our present study which specifically aimed to find 



Ph.D. Thesis – C. Rakovski; McMaster University – Neuroscience. 

65 
 

sociodemographic and clinical predictors of illicit substance abuse/dependence in a large 

population-based sample had an AUC of 0.83 at T1 and of 0.79 at T2. Alcohol 

abuse/dependence, tobacco abuse/dependence, current major depressive episode, lifetime 

manic episode, sex, and current suicide risk were found to be the strongest predictors of 

illicit substance abuse/dependence in our present study. A previous longitudinal study 

showed that the use of non-illicit substances (e.g., tobacco and alcohol) among 

adolescents is a predictor of illicit and prescription drug abuse during young adulthood, 

which is consistent with our current findings (Griffin et al., 2019). These findings are 

especially important to be aware of since this indicates that finding appropriate 

interventions to prevent alcohol and tobacco use during adolescence or young adulthood 

may in turn prevent subsequent illicit substance use among young adults (Griffin et al., 

2019). Another recent machine learning study that aimed to determine predictors of 

substance use (including alcohol, tobacco, cannabis, and inhalants) among a national 

sample of Mexican children between grades 5 to 6, reported that best friend illicit 

substance use, father illicit substance use and male sex had the strongest associations with 

substance initiation (Vázquez et al., 2020). Similarly, our present study also found male 

sex to be an important predictor of illicit substance abuse/dependence for a community 

sample of young adults.   

Alarmingly, since young people between the ages of 10-24 years are still 

undergoing brain development, this makes them more vulnerable to both initiating 

substance use and to experiencing disruptions in cognitive or emotional development as a 

result of such substance use (Degenhardt et al., 2016; Kulak and Griswold, 2019). A 
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recent systematic review found strong evidence to suggest that substance use among 

young people is associated with deficits in brain structure, brain function, and cognition 

(Debenham et al., 2021). Thus, it is of utmost importance to determine characteristics that 

are significant predictors of illicit substance abuse/dependence among young adults to 

prevent the negative outcomes which are associated with early substance use. 

Interestingly, while the implementation of taxation, public bans, advertising restrictions, 

and a minimum legal age are useful in limiting alcohol consumption among young 

people, these measures are not relevant or feasible in the context of illicit substance use 

(Stockings et al., 2016). With regards to managing substance use among adolescents, 

prior findings suggest that interventions such as motivational interviewing, medication-

assisted treatment, and school-/parent-based interventions are effective (Kulak and 

Griswold, 2019). Currently, there is a lack of research on interventions that are effective 

in preventing illicit substance use among young adults, indicating the importance of 

further investigating preventative measures that are suitable for this specific population 

(Stockings et al., 2016).  

Our findings should be interpreted in light of some limitations. First, a screening 

test (ASSIST) was used to assess illicit substance abuse/dependence, instead of a 

structured clinical interview. Thus, future studies investigating predictors of illicit 

substance abuse/dependence among young adults should incorporate more robust 

procedures, such as structured clinical interviews, to assess clinical outcomes. Second, we 

grouped all the illicit substances together and we did not separate substance abuse from 

substance dependence due to limited sample size. Considering that the etiology and 
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development of substance abuse/dependence may vary across different substances, future 

studies should investigate the predictors for each illicit substance independently. Third, 

cannabis was included as an illicit substance because it is illicit in Brazil, however, it has 

been legalized in many countries (Nazif-Munoz et al., 2020; Steinberg et al., 2021; 

Wilkinson et al., 2016). Fourth, we can not claim that the predictors assessed at T1 are 

predictors for the development of illicit substance abuse/dependence at T2, because 

individuals who had reported illicit substance abuse/dependence were not excluded from 

this model. Fifth, social desirability bias is possible when assessing substance use, as 

indicated by Latkin et al., 2017, in a study showing that individuals with high levels of 

socially desirable responding report significantly lower frequency of recent drug use 

(Latkin et al., 2017). Finally, it is always important to consider that these findings may 

not be generalizable to other populations, due to the lack of an external dataset for testing, 

instead of using a holdout of the same sample. Despite these limitations, the present 

machine learning study was unique from previous studies that used similar approaches, 

since it determined several sociodemographic/clinical characteristics that were able to 

predict illicit substance abuse/dependence among young adults at a high accuracy. The 

sociodemographic/clinical predictors found in this present study, are more feasible to 

assess in clinical settings than the physiological/behavioural predictors that were the 

predominant focus of prior machine learning studies investigating similar topics. Other 

strengths of the present study include the use of sophisticated analytical strategies, the 

prospective cohort design, and the use of probabilistic sampling which ensured that our 

sample is representative of young adults from Pelotas, Brazil.   
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3.5 Conclusions 
Importantly, the present study demonstrates that machine learning approaches can 

determine sociodemographic and clinical characteristics that predict illicit substance 

abuse/dependence among young adults. Machine learning techniques in the field of 

substance use have the potential to accurately predict diagnostic or prognostic outcomes 

(Barenholtz et al., 2020). These findings are especially promising from a clinical 

perspective, since they highlight the possibility of promptly detecting young adults that 

are at the highest risk of having illicit substance abuse/dependence, thus enabling the 

early implementation of interventions to prevent the associated adverse outcomes. Future 

studies should address current limitations of machine learning in the field of substance 

use, such as the lack of external datasets for testing and validation. 
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3.10 Figures and Tables 
 

 

Figure 1. Receiver operating characteristic (ROC) curve for both models. The model for 

T1 has an area under the ROC curve (AUC) of 0.83 and the model for T2 has an AUC of 

0.79. 
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Figure 2. Variable importance for predictors of Illicit Substance Abuse/Dependence at 

T1. Blue bars represent positive coefficients and red bars are negative coefficients. 

Coefficients are scaled based on the highest coefficient (Alcohol Abuse/Dependence). 

Variables included in this figure were the ones with higher than zero absolute value. 
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Figure 3. Variable importance for predictors of Illicit Substance Abuse/Dependence at 

T2. Blue bars represent positive coefficients and red bars are negative coefficients. 

Coefficients are scaled based on the highest coefficient (Tobacco Abuse/Dependence). 

Variables included in this figure were the ones with higher than zero absolute value. 
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Figure 4. Quintile of predicted risk for T1 and T2 models. Model predictions are sorted 

split into 5 groups (0-20% highest, 20-40% highest, and so on). Each vertical bar 

represents the percentage of participants with the positive outcome within each of the 5 

groups. 
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Table 1: Sociodemographic characteristics at T1 between individuals with and without 

illicit substance abuse/dependence at T1 and T2. 
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Abstract 
This systematic review and meta-analysis aimed to comprehensively describe 

whether experiencing a variety of childhood maltreatment types predicts a variety of 

substance use/misuse types among youth, beyond the narrow scope covered in previous 

systematic reviews on similar topics. A literature search was conducted in June, 2022 

using PubMed, PsycInfo, and Embase. 58 studies (total participant n=170,749) were 

included. These studies were primarily organized by substance type outcomes including 

alcohol (n=43), cannabis (n=25), unspecified substances (n=25), and other specific 

substances (n=10). Results were further stratified by maltreatment type. For specific 

maltreatment and substance type combinations, the majority of studies indicated that 

childhood maltreatment was a significant predictor of substance use/misuse in youth. Of 

the 10 meta-analyses we conducted, significant associations were found for the majority 

(9/10) of maltreatment and substance type combinations. For instance, unspecified 

childhood maltreatment increased the probability of youth alcohol use by about four 

times, which was the highest relative risk found. In conclusion, this study shows that 

childhood maltreatment is a predictor of youth substance use/misuse. 

 

Keywords: Substance use; Childhood maltreatment; Youth; Systematic review; Meta-

analysis 
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4.1 Introduction 
Youth between the ages of 16 to 24 years, often referred to as transitional age youth, 

experience a challenging and vulnerable time in their lives in which substance use tends to 

begin and reach its peak (Bukstein, 2017; Kaligis et al., 2021; Köck et al., 2022). Globally, 

the 12-month prevalence of illicit drug use disorders from 1990 to 2019 was the highest 

among individuals between the ages of 20 to 24 years at about 2.0% in comparison to 0.7% 

for all ages (IHME, 2019). In the United States, the 12-month prevalence of illicit drug use 

disorders among youth has increased over the years from a prevalence of 5.1% in 1990 to 

5.3% in 2019 for those between the ages of 15 to 19 years and from 6.7% in 1990 to 9.7% 

in 2019 for those between the ages 20 to 24 years (IHME, 2019). Additionally, a nationally 

representative study of individuals from 18 to 90 years in the United States found that the 

12-month prevalence of alcohol use disorder was at its highest in men at the age of 25 years 

(32%) and in women at the age of 22 years (24%) (Vasilenko et al., 2017), indicating that 

the peak prevalence for alcohol use disorder is in young adulthood for men and women. A 

robust meta-analysis also indicated that the median age at onset for cannabis use disorder 

is 22 years, while the median age at onset for alcohol use disorder is 27 years (Solmi et al., 

2022).  

Prior studies have found significant associations between substance use/misuse and 

subsequent adverse outcomes including psychiatric disorders such as bipolar disorder (Lalli 

et al., 2021), suicidality (Rioux et al., 2021), as well as deficits in brain function, structure 

and cognition (Debenham et al., 2021; Lees et al., 2020; Squeglia et al., 2009). Given the 

developmental significance of this transitional stage and the associated negative effects, 

substance use/misuse among youth poses an important global public health concern 
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(Degenhardt et al., 2016). Thus, it is of utmost importance for strategies focused on 

preventing or minimizing youth substance use/misuse to be developed. The identification 

of significant predictors of youth substance use/misuse, such as childhood maltreatment 

types, is important to facilitate the early detection and targeted implementation of 

preventive or intervention-based measures among youth at the highest risk of substance 

use/misuse and its associated adverse effects.  

Childhood maltreatment encompassing physical abuse, sexual abuse, emotional abuse, 

physical neglect, and emotional neglect impacts the lives of children across the world with 

estimated global self-reported prevalences ranging from approximately 13% for sexual 

abuse up to 36% for emotional abuse (Bernstein et al., 2003; Stoltenborgh et al., 2015; 

Teicher et al., 2021). A recent study found evidence indicating that childhood trauma as 

well as specific types of maltreatment were associated with structural brain changes in 

youth, such as reduced amygdala volumes in particular subregions, and that these brain 

changes may mediate symptoms of anxiety and depression (Nogovitsyn et al., 2022). 

Furthermore, childhood maltreatment is associated with psychiatric conditions including 

depression, anxiety, schizophrenia/schizoaffective disorder, bipolar disorder, attention-

deficit/hyperactivity disorder, suicidality, borderline personality disorder, and substance 

misuse (Angelakis et al., 2019; Baldwin et al., 2023; Halpern et al., 2018; Langevin et al., 

2023; Porter et al., 2020; Struck et al., 2020). Notably, a meta-analysis found that there 

were higher prevalence rates of physical abuse, sexual abuse, emotional abuse, physical 

neglect, and emotional neglect among individuals with substance use disorders in 

comparison to individuals from the general population (Zhang et al., 2020).  
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Two recent systematic reviews with a focus on childhood maltreatment as a predictor 

of substance use/misuse within youth populations have been conducted (De la Peña-

Arteaga et al., 2021; Martínez-Mota et al., 2020). The first of which found evidence to 

suggest that physical and sexual abuse may increase the risk of cannabis use among 

adolescents (De la Peña-Arteaga et al., 2021). Similarly, the other systematic review found 

that physical and sexual abuse increased the risk of adolescent cannabis abuse/dependence 

(Martínez-Mota et al., 2020). Both of these prior systematic reviews are limited by a narrow 

focus of maltreatment types (predominantly physical forms of maltreatment including just 

physical and sexual abuse), as well as a narrow focus on cannabis use/misuse (De la Peña-

Arteaga et al., 2021; Martínez-Mota et al., 2020). Therefore, the aim of this current 

systematic review and meta-analysis is to comprehensively investigate whether 

experiencing childhood maltreatment (including physical and non-physical maltreatment 

types) is a predictor of substance use/misuse (including alcohol, cannabis, and other illicit 

drugs) among youth aged 24 years or younger.  

4.2 Methods  
This systematic review is reported according to the Preferred Reporting Items for 

Systematic Reviews and Meta-Analysis (PRISMA) guidelines (Arya et al., 2021; Page et 

al., 2021), and it has been registered on PROSPERO (ID: CRD42022360105).  

4.2.1 Information sources 
A literature search with no year or language restrictions was conducted on June 30, 

2022 using the following databases: PubMed, PsycInfo, and Embase. We searched for a 

combination of the following search terms in each of the three databases: [("childhood 
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trauma" OR "child abuse" OR "adverse childhood events" OR "childhood maltreatment" 

OR “sexual abuse” OR “emotional abuse” OR “physical abuse” OR “emotional neglect” 

OR “physical neglect”) AND ("alcohol use" OR "alcohol dependence" OR "substance use" 

OR "drug use" OR "illicit substance" OR "substance abuse" OR "drug abuse" OR "drug 

addiction" OR "substance addiction" OR "alcohol" OR "cannabis" OR "marijuana" OR 

"cocaine" OR "stimulant" OR "methamphetamine" OR "opioid") AND ("youth" OR 

"young adults" OR "teens" OR "teenager" OR "children" OR "adolescents" OR "early 

adulthood")]. The search yielded 9057 titles: (PubMed = 2398, PsycInfo = 2848, and 

Embase = 3811), with 5490 articles remaining after duplicate removal (Fig. 1) (Page et al., 

2021).  

4.2.2 Eligibility criteria 
We determined our eligibility criteria according to the following PICOS: 

Population: Youth aged 24 years or younger. 

Intervention/Exposure: Childhood maltreatment (including physical abuse or victimization 

or violence, sexual abuse or victimization or violence, emotional/psychological/verbal 

abuse or victimization or violence, and/or neglect). 

Comparison: Youth without childhood maltreatment. 

Outcome: Substance use/misuse (including the use, abuse, or dependence of alcohol and 

various illicit substances) which we will refer to as the substance use/misuse outcome 

throughout this paper.  

Study design: Observational studies (cross-sectional and longitudinal). 
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Thus, to determine whether an article was relevant to our study, we used the following 

inclusion criteria: (1) the study must have presented original data (including cross-sectional 

and longitudinal studies); (2) the study must have included individuals aged 24 years or 

younger; (3) the study must have assessed childhood maltreatment as a dichotomous or 

categorical or continuous variable (e.g., scores from the Childhood Trauma Questionnaire 

in which childhood maltreatment was considered as a continuous variable or specific cut-

off points used from the Childhood Trauma Questionnaire in which childhood maltreatment 

was considered as a dichotomous variable, etc.); (4) the study must have assessed substance 

use/misuse (including alcohol, cannabis, and/or illicit drugs); and (5) the study must have 

assessed the relationship between childhood maltreatment as the exposure and substance 

use/misuse as a dichotomous or categorical outcome for one of the primary aims. The 

exclusion criteria were: (1) reviews and meta-analyses; (2) case reports or case series; (3) 

publication types other than original peer-reviewed publications (e.g., commentaries, 

letters, posters, and conference abstracts); (4) clinical trials or randomized controlled trials, 

qualitative studies, or studies that did not investigate the relationship between childhood 

maltreatment as the exposure and substance use/misuse as an outcome (e.g., studies that 

were investigating whether substance use increased the probability of having a history of 

maltreatment, or studies that were testing the correlation between the total childhood 

maltreatment score and the total number of alcoholic drinks [or severity of substance use 

according to a determined scale]); and (5) articles that were not available in English, 

Spanish, or Portuguese.  
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4.2.3 Selection process 
All the studies retrieved from the literature search were uploaded to the Rayyan 

platform (Ouzzani et al., 2016). Thus, duplicates that were automatically detected by the 

software, were manually revised by a rater (CR), and deleted if the duplication was 

confirmed. Next, the articles were assessed by two blinded raters (CR and ML) who 

determined whether each study met the inclusion criteria. The two raters assessed the 

articles independently using the same platform (Ouzzani et al., 2016), and any conflicts 

were resolved by consensus among three authors (CR, ML, and TAC). A fourth author 

(BW) also assisted with resolving some of the conflicts, in the absence of TAC. The 

screening process was divided into two subsequent stages: (1) the articles were screened 

by title and abstract, and (2) the articles were screened by the full text. All articles not 

fulfilling the inclusion criteria were excluded. Reasons for the exclusion of the full text 

articles that did not meet the inclusion criteria are shown in Fig. 1.  

4.2.4 Data extraction 
Four researchers (CR, ML, JG, and MH) actively participated in the data extraction 

process using an Excel spreadsheet (Microsoft 365). Prior to beginning the data extraction 

process, the spreadsheet was created by one researcher (CR) and reviewed by the other two 

researchers (BW and TAC) to guarantee that all the relevant data was extracted. The 

following data was extracted for each included article: authorship, publication year, the 

country/countries where the study was conducted, study design, sample characteristics, 

study setting, maltreatment types and assessments, substance types and assessments, 

numeric results, and main results regarding whether there was a significant association 

between childhood maltreatment as the exposure and substance use/misuse as the outcome. 
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At the end of the data extraction, one researcher (CR) was responsible for reviewing the 

spreadsheet to confirm the completeness of the data extracted. 

4.2.5 Data synthesis 
Considering that there was high heterogeneity among the studies included, based on the 

different types of childhood maltreatment and substances assessed, the data synthesis was 

stratified by the type of substance assessed and by the type of maltreatment assessed. Thus, 

the results are organized to describe the number of studies showing a significant association 

between a specific type of maltreatment and a specific type of substance use/misuse out of 

the total number of different studies evaluating this specific association. When categorizing 

the main results for each study as “yes” or “no” according to whether there was a significant 

association between childhood maltreatment as the exposure and substance use/misuse as 

the outcome, the following criteria were followed: (1) in cases where the substance 

outcome or maltreatment exposure were assessed at multiple timepoints or if they were 

assessed as both lifetime and current, we considered the main result as “yes” if there was a 

significant association found at a minimum of one timepoint or for either lifetime, current, 

or both; (2) in cases where multiple types of analyses (e.g., unadjusted and adjusted) were 

conducted, the main result was considered as “yes” or “no” based on the results of the most 

sophisticated analysis conducted (e.g., based on the adjusted analysis if available or based 

on the unadjusted analysis if no adjusted analysis was conducted); and (3) in cases where 

there were multiple different outcomes related to a specific type of substance (e.g., alcohol 

use, binge drinking, alcohol intoxication, etc.) or multiple related exposure types (e.g., any 

maltreatment, neglect/emotional abuse, physical abuse/neglect/emotional abuse; etc.) the 
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main result was considered as “yes” if there was a significant association between 

childhood maltreatment and substance use/misuse for any of the related exposure or 

outcome measures.  

4.2.6 Meta-analyses 
Meta-analyses were performed by grouping data from studies that investigated the same 

or similar maltreatment type exposure with the same or similar substance type outcome. 

Studies were considered eligible for inclusion in the meta-analysis if all the necessary raw 

data values were available in the published paper. The following raw data values for each 

relevant study were collected: (1) the number of individuals with substance use/misuse with 

childhood maltreatment; (2) the total number of individuals with childhood maltreatment, 

irrespective of substance use/misuse; (3) the number of individuals with substance 

use/misuse without childhood maltreatment; and (4) the total number of individuals without 

childhood maltreatment, irrespective of substance use/misuse. Meta-analyses for each 

maltreatment type exposure and substance type outcome combination were performed only 

if all the raw data values were available for at least two different studies investigating the 

association between the same maltreatment type exposure and substance type outcome. The 

meta-analyses were conducted in the R Software (version 4.2.1), using the 'meta' package 

(version 5.5-0). The Mantel-Haenszel method was used to calculate the pooled relative risk 

(RR) and 95% confidence interval (CI) adopting a random effects model. We reported RR 

as our measure of effect instead of odds ratio (OR), because OR tends to overestimate the 

effect size when the outcome is not rare (Higgins et al., 2023) and our outcome is not a rare 

event (Filho et al., 2012; Hammond et al., 2021). The random effects model was chosen 
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given the heterogeneity of sample characteristics and types of assessments used to evaluate 

the exposure (childhood maltreatment) and outcomes (substance use/misuse) in the 

included studies, as recommended by Field and Gillett (2010). Heterogeneity was tested 

using the I^2 statistic and the Cochran's Q statistic. 

4.3 Results 

4.3.1 Characteristics of included studies 
58 different studies with a grand total of 170,749 participants were included in this 

systematic review (Fig. 1). A summary of each article is provided in Table 1 consisting of 

all relevant data that was extracted for each included study. The publication dates ranged 

from 1987 (Burgess et al., 1987; Dembo et al., 1987) to 2022 (Grummitt et al., 2022; 

Valério et al., 2022). The studies were conducted in the following countries: the United 

States (n = 32), Canada (n = 4), Australia (n = 4), China (n = 2), France (n = 2), Taiwan (n 

= 2), the United Kingdom (n = 1), Norway (n = 1), Uganda (n = 1), Brazil (n = 1), Denmark 

(n = 1), Peru (n = 1), New Zealand (n = 1), Bosnia and Herzegovina (n = 1), Namibia (n = 

1), Swaziland (n = 1), Zambia (n = 1), Zimbabwe (n = 1), El Salvador (n = 1), Honduras (n 

= 1), Turkey (n = 1), and Hungary (n = 1). The findings of this systematic review are 

organized by the types of substances that were investigated including alcohol (n = 43), 

cannabis (n = 25), unspecified substances [two or more substance types grouped together 

or no specification of the type of substance investigated] (n = 25), and other specific 

substance type [other than alcohol or cannabis] (n = 10).  
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4.3.2 Alcohol 
There were 43 studies that assessed use/misuse of alcohol as the outcome (e.g., alcohol 

use, alcohol abuse or dependence or disorder, binge drinking, harmful or high-risk or 

problem drinking, drunkenness or alcohol intoxication, etc.). Sexual abuse was the most 

investigated maltreatment type, with just over half of the studies indicating a significant 

association between sexual abuse and alcohol use/misuse. Unspecified neglect was the least 

investigated maltreatment type, with the majority of studies indicating no association 

between unspecified neglect and alcohol use/misuse.  

4.3.2.1 Unspecified childhood maltreatment as a predictor of alcohol use/misuse  
Ten studies investigated the association between unspecified childhood maltreatment 

(two or more maltreatment types grouped together or no specification of the type of 

maltreatment investigated) and alcohol use/misuse. All ten studies (10/10, 100%) found a 

significant association between unspecified childhood maltreatment and alcohol 

use/misuse (Balázs et al., 2017; Berenson et al., 1992; Chau et al., 2019; Cornelius et al., 

2016; Cronin et al., 2016; Folk et al., 2021; Kaufman et al., 2007; Martin et al., 1999; Mills 

et al., 2014; Shin et al., 2009). A meta-analysis was conducted with three of these studies 

that investigated the association between unspecified childhood maltreatment and alcohol 

use (Cronin et al., 2016; Kaufman et al., 2007; Shin et al., 2009). The meta-analysis was 

significant, indicating that individuals who experienced unspecified childhood 

maltreatment had four times greater probability to use alcohol in comparison to individuals 

that did not experience unspecified childhood maltreatment (RR: 4.10 [95% CI: 1.08 - 

15.58], p = 0.04) (Fig. 2A).  
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4.3.2.2 Physical abuse as a predictor of alcohol use/misuse 
There were 24 studies that investigated the association between physical abuse (or 

physical punishment/maltreatment or physical violence or physical assault) and alcohol 

use/misuse. The majority of these studies (15/24, 63%) found a significant association 

between physical abuse and alcohol use/misuse (Balázs et al., 2017; Fergusson & Lynskey, 

1997; Grummitt et al., 2022; Kaplan et al., 1998; Kappel et al., 2021; Kilpatrick et al., 2000; 

Lo & Cheng, 2007; Martin et al., 1999; Perkins & Jones, 2004; Ramos-Olazagasti et al., 

2017; Ramos de Oliveira & Jeong, 2021; Riggs et al., 1990; Shin et al., 2009; Valério et 

al., 2022; Yen et al., 2008). The remaining 9/24 of these studies found no association 

between physical abuse and alcohol use/misuse (Baron, 1999; Berenson et al., 1992; Fusco, 

2021; Houtepen et al., 2020; Mills et al., 2014; Musa et al., 2018; Thompson et al., 2015; 

Tyler et al., 2013; Vaughn et al., 2007). A meta-analysis was conducted with four of these 

studies that investigated the association between physical abuse and alcohol use/misuse 

(Fergusson & Lynskey, 1997; Kaplan et al., 1998; Perkins & Jones, 2004; Yen et al., 2008). 

The meta-analysis was significant, indicating that individuals who experienced physical 

abuse had two times greater probability to use/misuse alcohol in comparison to individuals 

that did not experience physical abuse (RR: 2.02 [95% CI: 1.38 - 2.98], p < 0.01) (Fig. 2B).  

4.3.2.3 Sexual abuse as a predictor of alcohol use/misuse 
There were 33 studies that investigated the association between sexual abuse (or sexual 

violence or sexual assault) and alcohol use/misuse. Eighteen (18/33, 55%) of these studies 

found a significant association between sexual abuse and alcohol use/misuse (Balázs et al., 

2017; Berenson et al., 1992; Brown et al., 2009; Burgess et al., 1987; Chau et al., 2019; 

Cronin et al., 2016; Fusco, 2021; Grummitt et al., 2022; Hussey & Singer, 1993; Kilpatrick 
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et al., 2000; Lin et al., 2011; Martin et al., 1999; Ramos-Olazagasti et al., 2017; Ramos de 

Oliveira & Jeong, 2021; Rotheram-Borus et al., 1996; Shin et al., 2009; Solakoglu et al., 

2018; Tossone et al., 2018). No association between sexual abuse and alcohol use/misuse 

was found by the remaining 15/33 studies (Baron, 1999; Burgess et al., 1987; Goodkind et 

al., 2006; Hébert et al., 2021; Houtepen et al., 2020; Kappel et al., 2021; Lo & Cheng, 2007; 

Mills et al., 2014; Musa et al., 2018; Pedersen & Skrondal, 1996; Riggs et al., 1990; Rosario 

et al., 2004; Tyler et al., 2013; Valério et al., 2022; Vaughn et al., 2007). A meta-analysis 

was conducted with three of these studies that investigated the association between sexual 

abuse and alcohol use (Cronin et al., 2016; Goodkind et al., 2006; Rotheram-Borus et al., 

1996). The meta-analysis was significant, indicating that individuals who experienced 

sexual abuse had nearly three times greater probability to use alcohol in comparison to 

individuals that did not experience sexual abuse (RR: 2.82 [95% CI: 1.28 - 6.26], p = 0.01) 

(Fig. 2C). 

4.3.2.4 Emotional abuse as a predictor of alcohol use/misuse 
Eleven studies investigated the association between emotional abuse (or emotional 

violence) and alcohol use/misuse. Six (6/11, 55%) of these studies found no association 

between emotional abuse and alcohol use/misuse (Grummitt et al., 2022; Houtepen et al., 

2020; Kappel et al., 2021; Kenny & Schreiner, 2009; Musa et al., 2018; Ramos de Oliveira 

& Jeong, 2021). The remaining 5/11 studies found a significant association between 

emotional abuse and alcohol use/misuse (Afifi et al., 2020; Cronin et al., 2016; Fusco, 2021; 

Ramos-Olazagasti et al., 2017; Valério et al., 2022).  
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4.3.2.5 Unspecified neglect as a predictor of alcohol use/misuse 
Four studies investigated the association between unspecified neglect (two or more 

types of neglect grouped together or no specification of the type of neglect) and alcohol 

use/misuse. Most of the studies (3/4, 75%) found no association between unspecified 

neglect and alcohol use/misuse (Folk et al., 2021; Fusco, 2021; Grummitt et al., 2022). The 

remaining study found a significant association between unspecified neglect and alcohol 

use/misuse (Shin et al., 2009).  

4.3.2.6 Emotional neglect as a predictor of alcohol use/misuse 
Five studies investigated the association between emotional neglect and alcohol 

use/misuse. The majority of the studies (3/5, 60%) found no association between emotional 

neglect and alcohol use/misuse (Grummitt et al., 2022; Houtepen et al., 2020; Kenny & 

Schreiner, 2009). The remaining two studies found a significant association between 

emotional neglect and alcohol use/misuse (Afifi et al., 2020; Musa et al., 2018).  

4.3.2.7 Physical neglect as a predictor of alcohol use/misuse 
Six studies investigated the association between physical neglect and alcohol 

use/misuse. All six studies (6/6, 100%) found no association between physical neglect and 

alcohol use/misuse (Grummitt et al., 2022; Kenny & Schreiner, 2009; Musa et al., 2018; 

Thompson et al., 2015; Valério et al., 2022; Vaughn et al., 2007).  

4.3.3 Cannabis 
There were 25 studies that assessed use/misuse of cannabis as the outcome (e.g., 

cannabis use, cannabis abuse or dependence, frequent cannabis use, etc.). Sexual abuse was 

the most investigated maltreatment type, with majority of the studies indicating no 

association between sexual abuse and cannabis use/misuse. Emotional neglect and physical 
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neglect were the least investigated maltreatment types with only one study for each, 

indicating the importance of conducting more studies regarding the association between 

physical neglect as well as emotional neglect with cannabis use/misuse. 

4.3.3.1 Unspecified childhood maltreatment as a predictor of cannabis use/misuse  
Six studies investigated the association between unspecified childhood maltreatment 

and cannabis use/misuse. The findings are inconclusive overall since half of the studies 

found a significant association between unspecified childhood maltreatment and cannabis 

use/misuse (Chau et al., 2019; Mills et al., 2017; Rogosch et al., 2010), while the other half 

found no association (Folk et al., 2021; Perez, 2000; Schneiderman et al., 2016). A meta-

analysis was conducted with two of these studies that investigated the association between 

unspecified childhood maltreatment and cannabis use (Mills et al., 2017; Perez, 2000). The 

meta-analysis was significant, indicating that individuals who experienced unspecified 

childhood maltreatment had 1.3 times greater probability to use cannabis in comparison to 

individuals that did not experience unspecified childhood maltreatment (RR: 1.32 [95% CI: 

1.19 - 1.47], p < 0.01) (Fig. 2D).  

4.3.3.2 Physical abuse as a predictor of cannabis use/misuse 
Ten studies investigated the association between physical abuse and cannabis 

use/misuse. Most studies (6/10, 60%) found a significant association between physical 

abuse and cannabis use/misuse (Al-Kassab-córdova et al., 2021; Baiden et al., 2014; Fusco, 

2021; Kilpatrick et al., 2000; Lo & Cheng, 2007; Perez, 2000). The remaining 4/10 studies 

found no association between physical abuse and cannabis use/misuse (Baron, 1999; 

Fergusson & Lynskey, 1997; Tyler et al., 2013; Vaughn et al., 2007). A meta-analysis was 

conducted with four of these studies that investigated the association between physical 
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abuse and cannabis use/misuse (Al-Kassab-córdova et al., 2021; Baiden et al., 2014; 

Fergusson & Lynskey, 1997; Perez, 2000). The meta-analysis was significant, indicating 

that individuals who experienced physical abuse had 1.3 times greater probability to 

use/misuse cannabis in comparison to individuals that did not experience physical abuse 

(RR: 1.32 [95% CI: 1.18 - 1.48], p < 0.01) (Fig. 2E). 

4.3.3.3 Sexual abuse as a predictor of cannabis use/misuse 
Eighteen studies investigated the association between sexual abuse and cannabis 

use/misuse. The majority (12/18, 67%) of these studies found no association between 

sexual abuse and cannabis use/misuse (Baron, 1999; Burgess et al., 1987; X. Chen et al., 

2004; Fusco, 2021; Goodkind et al., 2006; Kilpatrick et al., 2000; Lo & Cheng, 2007; Perez, 

2000; Rosario et al., 2004; Tyler et al., 2013; Vaughn et al., 2007). A significant association 

between sexual abuse and cannabis use/misuse was found by the remaining 6/18 studies 

(Baiden et al., 2014; Bailey & McCloskey, 2005; Chau et al., 2019; Hébert et al., 2021; 

Hussey & Singer, 1993; Tossone et al., 2018). A meta-analysis was conducted with five of 

these studies that investigated the association between sexual abuse and cannabis use 

(Baiden et al., 2014; Bailey & McCloskey, 2005; X. Chen et al., 2004; Goodkind et al., 

2006; Perez, 2000). The meta-analysis was significant, indicating that individuals who 

experienced sexual abuse had 1.3 times greater probability to use cannabis in comparison 

to individuals that did not experience sexual abuse (RR: 1.31 [95% CI: 1.04 - 1.65], p = 

0.02) (Fig. 2F). 

4.3.3.4 Emotional abuse as a predictor of cannabis use/misuse 
Three studies investigated the association between emotional abuse and cannabis 

use/misuse. Most studies (2/3, 67%) found a significant association between emotional 
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abuse and cannabis use/misuse (Afifi et al., 2020; Fusco, 2021). The remaining study found 

no association between emotional abuse and cannabis use (Baiden et al., 2014). 

4.3.3.5 Unspecified neglect as a predictor of cannabis use/misuse 
Two studies investigated the association between unspecified neglect and cannabis 

use/misuse. Both of these studies (2/2, 100%) found no association between unspecified 

neglect and cannabis use/misuse (Folk et al., 2021; Fusco, 2021).  

4.3.3.6 Emotional neglect as a predictor of cannabis use/misuse 
One study investigated the association between emotional neglect and cannabis use. 

This study (1/1, 100%) found a significant association between emotional neglect and 

cannabis use (Afifi et al., 2020).  

4.3.3.7 Physical neglect as a predictor of cannabis use/misuse 
One study investigated the association between physical neglect and cannabis use. This 

study (1/1, 100%) found no association between physical neglect and cannabis use (Vaughn 

et al., 2007).  

4.3.4 Unspecified substances 
There were 25 studies that assessed use/misuse of more than one type of substance 

grouped together as the outcome or did not specify the type of substance under investigation 

(e.g., substances or drugs, illicit drugs, hard drugs, other drugs, alcohol and cannabis, etc.). 

Sexual abuse was the most investigated maltreatment type, and there are a large number of 

studies indicating a significant association between sexual abuse and substance use/misuse. 

Unspecified neglect was the least investigated maltreatment type, and the few studies 

investigating the association between unspecified neglect and substance use/misuse 
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presented conflicting results, indicating the importance of conducting more studies 

regarding the association between unspecified neglect and substance use/misuse. 

4.3.4.1 Unspecified childhood maltreatment as a predictor of unspecified substance 
use/misuse  

Seven studies investigated the association between unspecified childhood maltreatment 

and unspecified substance use/misuse. The majority (5/7, 71%) of these studies found that 

there was a significant association between unspecified childhood maltreatment and 

unspecified substance use/misuse (Berenson et al., 1992; Chau et al., 2019; Martin et al., 

1999; Smith et al., 2005; Wang et al., 2020). Interestingly, Berenson et al. (1992) found 

that youth with a history of both physical abuse and sexual abuse presented 17 times greater 

risk to use illicit drugs as compared to youth without a history of physical or sexual abuse. 

Although the association between childhood maltreatment and substance use/misuse seems 

to be well established, two studies did not find a significant association (Aarons et al., 2008; 

Russotti et al., 2021).  

4.3.4.2 Physical abuse as a predictor of unspecified substance use/misuse 
Fifteen studies investigated the association between physical abuse and unspecified 

substance use/misuse. Nine (9/15, 60%) of these studies found a significant association 

between physical abuse and unspecified substance use/misuse (Berenson et al., 1992; 

Dembo et al., 1987; Houtepen et al., 2020; Kappel et al., 2021; Kilpatrick et al., 2000; 

Martin et al., 1999; Perkins & Jones, 2004; Smith et al., 2005; Valério et al., 2022). No 

association between physical abuse and unspecified substance use/misuse was found by the 

remaining 6/15 studies (Aarons et al., 2008; Baron, 1999; Grummitt et al., 2022; Musa et 

al., 2018; Riggs et al., 1990; Vaughn et al., 2007). 
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4.3.4.3 Sexual abuse as a predictor of unspecified substance use/misuse 
There were 22 studies that investigated the association between sexual abuse and 

unspecified substance use/misuse. Most of the studies (15/22, 68%) found a significant 

association between sexual abuse and unspecified substance use/misuse (Aarons et al., 

2008; Bailey & McCloskey, 2005; Berenson et al., 1992; Brown et al., 2009; Chau et al., 

2019; Dembo et al., 1987; Grummitt et al., 2022; Hussey & Singer, 1993; Kappel et al., 

2021; Kilpatrick et al., 2000; Martin et al., 1999; Smith et al., 2005; Solakoglu et al., 2018; 

Tossone et al., 2018; Valério et al., 2022). The remaining 7/22 of these studies found no 

association between sexual abuse and unspecified substance use/misuse (Baron, 1999; 

Goodkind et al., 2006; Hébert et al., 2021; Houtepen et al., 2020; Musa et al., 2018; Riggs 

et al., 1990; Vaughn et al., 2007). A meta-analysis was conducted with two of these studies 

that investigated the association between sexual abuse and unspecified substance use 

(Bailey & McCloskey, 2005; Goodkind et al., 2006). The meta-analysis was significant, 

indicating that individuals who experienced sexual abuse had three times greater 

probability to use unspecified substances in comparison to individuals that did not 

experience sexual abuse (RR: 3.15 [95% CI: 1.89 - 5.24], p < 0.01) (Fig. 2G).  

4.3.4.4 Emotional abuse as a predictor of unspecified substance use/misuse 
Five studies investigated the association between emotional abuse and unspecified 

substance use/misuse. The majority (4/5, 80%) of these studies found that there was a 

significant association between emotional abuse and unspecified substance use/misuse 

(Houtepen et al., 2020; Kappel et al., 2021; Musa et al., 2018; Valério et al., 2022). The 

remaining study found no association between emotional abuse and unspecified substance 

use/misuse (Grummitt et al., 2022). 
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4.3.4.5 Unspecified neglect as a predictor of unspecified substance use/misuse 
Only two studies investigated the association between unspecified neglect and 

unspecified substance use/misuse. The findings are inconclusive since one study found a 

significant association between unspecified neglect and unspecified substance use/misuse 

(Smith et al., 2005), while the other study found no association between unspecified neglect 

and unspecified substance use/misuse (Grummitt et al., 2022). 

4.3.4.6 Emotional neglect as a predictor of unspecified substance use/misuse 
Three studies investigated the association between emotional neglect and unspecified 

substance use/misuse. The majority of these studies (2/3, 67%) found no association 

between emotional neglect and unspecified substance use/misuse (Grummitt et al., 2022; 

Houtepen et al., 2020). The remaining study found a significant association between 

emotional neglect and unspecified substance use/misuse (Musa et al., 2018).  

4.3.4.7 Physical neglect as a predictor of unspecified substance use/misuse 
Five studies investigated the association between physical neglect and unspecified 

substance use/misuse. Most of these studies (4/5, 80%) found no association between 

physical neglect and unspecified substance use/misuse (Grummitt et al., 2022; Musa et al., 

2018; Valério et al., 2022; Vaughn et al., 2007). The remaining study found a significant 

association between physical neglect and unspecified substance use/misuse (Aarons et al., 

2008).  

4.3.5 Other specific substances 
There were 10 studies that assessed a specific substance type outcome including 

substance use/misuse that fit outside of the other three substance type categories listed 

above (e.g., inhalants, cocaine or crack, amphetamines including methamphetamine or 
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crank, psychedelics or hallucinogens including lysergic acid diethylamide (LSD), injecting 

drugs, opioids or opiates including heroin, depressants or downers including tranquilizers 

and barbiturates, and stimulants or uppers). Sexual abuse was the most investigated 

maltreatment type, and the studies presented conflicting results depending on the specific 

substance type category investigated. Unspecified childhood maltreatment, emotional 

abuse, and emotional neglect were the least investigated maltreatment types, with one study 

conducted for each, indicating a significant association between each of these maltreatment 

types and other specific substances.  

4.3.5.1 Unspecified childhood maltreatment as a predictor of other specific substance 
use/misuse 

One study investigated the association between a history of both physical abuse and 

sexual victimization with three different other specific substance type outcomes including 

the use of cocaine, LSD, and uppers (Perez, 2000). This study (1/1, 100%) found a 

significant association between both physical abuse and sexual victimization with each of 

the three outcomes including cocaine use, LSD use, and uppers use (Perez, 2000).  

4.3.5.2 Physical abuse as a predictor of other specific substance use/misuse 
Four studies investigated the association between physical abuse and other specific 

substance use/misuse as the outcome including the use/misuse of psychedelics, stimulants, 

cocaine, opioids, and depressants. The majority of these studies (3/4, 75%) found a 

significant association between physical abuse and other specific substance use/misuse 

including psychedelics use, non-medical opioid use, cocaine use, LSD use, and uppers use 

as separate outcomes (Baron, 1999; Lei et al., 2018; Perez, 2000). The remaining study 



Ph.D. Thesis – C. Rakovski; McMaster University – Neuroscience. 

103 
 

found that physical abuse was a protective factor against the use of stimulants, as well as 

no association between physical abuse and the use of depressants (Vaughn et al., 2007).  

   4.3.5.2.1 Physical abuse as a predictor of psychedelics use/misuse 
Two studies investigated the association between physical abuse and the use/misuse 

of psychedelics, or LSD. Both of these studies (2/2, 100%) found a significant association 

between physical abuse and the use of psychedelics, or LSD (Baron, 1999; Perez, 2000).  

4.3.5.2.2 Physical abuse as a predictor of stimulants use/misuse 
Two studies investigated the association between physical abuse and the use/misuse 

of stimulants or uppers. The findings are inconclusive overall since one study found a 

significant association between physical abuse and the use of stimulants (Perez, 2000), 

while the other study found that physical abuse was a protective factor against the use of 

stimulants (Vaughn et al., 2007).  

4.3.5.3 Sexual abuse as a predictor of other specific substance use/misuse 
Ten studies investigated the association between sexual abuse and other specific 

substance use/misuse including the use/misuse of psychedelics, amphetamines, cocaine, 

opioids, depressants, stimulants, inhalants, and injecting drugs.  

4.3.5.3.1 Sexual abuse as a predictor of psychedelics use/misuse 
Five studies investigated the association between sexual abuse and the use/misuse of 

psychedelics, hallucinogens, or LSD. The majority (3/5, 60%) of these studies found a 

significant association between sexual abuse and the use/misuse of psychedelics, 

hallucinogens, or LSD (Burgess et al., 1987; X. Chen et al., 2004; Perez, 2000). The 

remaining two studies found no association between sexual abuse and the use of 

psychedelics (Baron, 1999; Burgess et al., 1987). A meta-analysis was conducted with two 
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of these studies that investigated the association between sexual abuse and hallucinogen or 

LSD use (X. Chen et al., 2004; Perez, 2000). The meta-analysis was significant, indicating 

that individuals who experienced sexual abuse had 1.6 times greater probability to use 

hallucinogens or LSD in comparison to individuals that did not experience sexual abuse 

(RR: 1.60 [95% CI: 1.31 - 1.94], p < 0.01) (Fig. 2H).  

4.3.5.3.2 Sexual abuse as a predictor of amphetamines use/misuse 
Four studies investigated the association between sexual abuse and the use/misuse 

of amphetamines including methamphetamine or crank. The findings are inconclusive 

since two studies found a significant association between sexual abuse and the use of 

amphetamines (Bailey & McCloskey, 2005; Burgess et al., 1987), while the other two 

studies found no association (Burgess et al., 1987; X. Chen et al., 2004).  

4.3.5.3.3 Sexual abuse as a predictor of cocaine use/misuse 
Four studies investigated the association between sexual abuse and the use/misuse of 

cocaine. Most of the studies (3/4, 75%) found a significant association between sexual 

abuse and cocaine use (Bailey & McCloskey, 2005; X. Chen et al., 2004; Perez, 2000). The 

remaining study found no association between sexual abuse and the use of cocaine (Hussey 

& Singer, 1993). A meta-analysis was conducted with three of these studies that 

investigated the association between sexual abuse and cocaine use (Bailey & McCloskey, 

2005; X. Chen et al., 2004; Perez, 2000). The meta-analysis was significant, indicating that 

individuals who experienced sexual abuse had nearly two times greater probability to use 

cocaine in comparison to individuals that did not experience sexual abuse (RR: 1.81 [95% 

CI: 1.22 - 2.71], p < 0.01) (Fig. 2I). 
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4.3.5.3.4 Sexual abuse as a predictor of opioids use/misuse 
Four studies investigated the association between sexual abuse and the use/misuse 

of opioids or opiates or heroin. The findings are inconclusive since two studies found a 

significant association between sexual abuse and the use of opioids (Burgess et al., 1987; 

Lei et al., 2018), while the remaining two studies found no such association (Burgess et al., 

1987; X. Chen et al., 2004).  

4.3.5.3.5 Sexual abuse as a predictor of depressants use/misuse 
Three studies investigated the association between sexual abuse and the use/misuse 

of depressants or downers or tranquilizers or barbiturates. The majority of these studies 

(2/3, 67%) found no association between sexual abuse and the use of depressants (Hussey 

& Singer, 1993; Vaughn et al., 2007). The remaining study found a significant association 

between sexual abuse and the use of tranquilizers, as well as between sexual abuse and the 

use of barbiturates (X. Chen et al., 2004).  

4.3.5.3.6 Sexual abuse as a predictor of stimulants use/misuse 
Three studies investigated the association between sexual abuse and the use/misuse 

of stimulants or uppers. Most of the studies (2/3, 67%) found a significant association 

between sexual abuse and the use of stimulants (Hussey & Singer, 1993; Perez, 2000). The 

remaining study found no association between sexual abuse and the use of stimulants 

(Vaughn et al., 2007).  

4.3.5.3.7 Sexual abuse as a predictor of inhalant use/misuse 
Two studies investigated the association between sexual abuse and the use/misuse of 

inhalants. The findings are inconclusive since one study found a significant association 

between sexual abuse and the use of inhalants (X. Chen et al., 2004), while the other study 
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found no association between sexual abuse and the use of inhalants (Bailey & McCloskey, 

2005). A meta-analysis was conducted with both of these studies which investigated the 

association between sexual abuse and inhalant use (Bailey & McCloskey, 2005; X. Chen 

et al., 2004). This meta-analysis was not significant (RR: 1.23 [95% CI: 0.43 - 3.55], p = 

0.70) (Fig. 2J). 

4.3.5.3.8 Sexual abuse as a predictor of injecting drugs use/misuse 
One study investigated the association between sexual abuse and the use of injecting 

drugs (Roy et al., 2011). This study (1/1, 100%) found no association between sexual abuse 

and the use of injecting drugs (Roy et al., 2011).  

4.3.5.4 Emotional abuse as a predictor of other specific substance use/misuse 
One study investigated the association between emotional abuse and non-medical 

opioid use (Lei et al., 2018). This study (1/1, 100%) found a significant association between 

emotional abuse and non-medical opioid use (Lei et al., 2018).  

4.3.5.5 Emotional neglect as a predictor of other specific substance use/misuse 
One study investigated the association between emotional neglect and non-medical 

opioid use (Lei et al., 2018). This study (1/1, 100%) found a significant association between 

emotional neglect and non-medical opioid use (Lei et al., 2018).  

4.3.5.6 Physical neglect as a predictor of other specific substance use/misuse 
Two studies investigated the association between physical neglect and other specific 

substance use/misuse as the outcome including the use of non-medical opioids, stimulants, 

and depressants. The findings are inconclusive since one study found a significant 

association between physical neglect and the use of non-medical opioids (Lei et al., 2018), 
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while the other study found no association between physical neglect and the use of 

stimulants as well as depressants as separate outcomes (Vaughn et al., 2007).  

4.4 Discussion 
This systematic review and meta-analysis comprehensively investigated whether a 

history of any childhood maltreatment is predictive of various types of substance 

use/misuse among a large sample of 170,749 youth. Overall, the findings indicate that 

childhood maltreatment is an important predictor of substance use/misuse among youth. 

Unspecified childhood maltreatment, physical abuse, and sexual abuse were found to 

be predictors of alcohol use/misuse among youth by this systematic review and meta-

analysis. Although no other systematic reviews and meta-analyses on this particular topic 

with alcohol use/misuse among youth as an outcome have been conducted, a previous 

systematic review including adults with a broader focus on the association between 

interpersonal trauma and addictive behaviours found that alcohol was the most frequently 

investigated substance which is consistent with our findings (Konkolÿ Thege et al., 2017).  

Additionally, our meta-analysis found that unspecified childhood maltreatment, 

physical abuse, and sexual abuse were predictors of youth cannabis use/misuse, while the 

systematic review supported this association for physical abuse, emotional abuse, and 

emotional neglect. The discrepancies in main results for emotional neglect, physical 

neglect, and unspecified neglect with cannabis use/misuse may be due to the relatively 

small number of studies conducted and high heterogeneity among these different studies. 

For instance, the one study that found a significant association between emotional neglect 

with cannabis use included a community-based sample of adolescents (Afifi et al., 2020), 
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while the one study that found no association between physical neglect with cannabis use 

included a sample of youth in foster care (Vaughn et al., 2007) and different criteria were 

used to assess cannabis use. Consistent with the current findings, two previous meta-

analyses on similar topics found that childhood sexual abuse and childhood physical abuse 

were both significantly associated with adolescent cannabis use or misuse (De la Peña-

Arteaga et al., 2021; Martínez-Mota et al., 2020). 

Sexual abuse was a predictor of unspecified substance use/misuse among youth based 

on our meta-analysis, while the systematic review supported this association for 

unspecified childhood maltreatment, physical abuse, sexual abuse, and emotional abuse. A 

prior systematic review with a focus on risk and protective factors of drug abuse among 

adolescents, also found preliminary evidence to support a positive association between 

childhood maltreatment and adolescent drug abuse (Nawi et al., 2021).  

Fewer studies investigated the association between childhood maltreatment and other 

specific types of illicit substance use/misuse. Preliminary evidence indicating that 

unspecified childhood maltreatment, physical abuse, sexual abuse, emotional abuse, 

emotional neglect, and physical neglect were predictors of some other specific types of 

illicit substance use/misuse (including cocaine, stimulants or uppers, psychedelics or LSD 

or hallucinogens, and opioids) was found by our systematic review and meta-analysis. It is 

important to note that only a limited number of studies have investigated neglect or 

emotional abuse as well as other specific illicit substance use/misuse among youth, 

highlighting the need to conduct more studies on this topic with a focus on these particular 

childhood maltreatment and substance types. While physical forms of maltreatment 
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including sexual and physical abuse have been more frequently investigated as shown by 

our findings, there is some prior evidence to suggest that emotional abuse and neglect are 

also important predictors of substance use/misuse in youth (Dubowitz et al., 2019; 

Martínez-Mota et al., 2020; Rosenkranz et al., 2012). Considering that emotional abuse, 

emotional neglect, and physical neglect are among the most prevalent types of childhood 

maltreatment worldwide, it is especially important for further studies to investigate the 

potential role of emotional abuse and neglect in predicting subsequent substance use/misuse 

among youth (Stoltenborgh et al., 2015).  

Notably, prior research has shown that most individuals with histories of childhood 

maltreatment have experienced multiple different types, and this is associated with poorer 

clinical outcomes regarding areas such as psychopathology, level of psychosocial 

functioning, health-related quality of life, and youth substance use (Mishra et al., 2022; 

Witt et al., 2016). While our current systematic review and meta-analysis did not 

specifically focus on the synergistic effects of experiencing multiple childhood 

maltreatment types on substance use/misuse among youth, a few of the included studies 

investigated a history of experiencing multiple childhood maltreatment types as well as 

individual maltreatment types as the exposure (Berenson et al., 1992; Cronin et al., 2016; 

Martin et al., 1999; Perez, 2000; Shin et al., 2009). Overall, these studies found similar 

trends in which experiencing multiple types of childhood maltreatment increased the risk 

of youth substance use/misuse in comparison to almost all individual childhood 

maltreatment types (Berenson et al., 1992; Cronin et al., 2016; Martin et al., 1999; Perez, 

2000; Shin et al., 2009). For instance, Berenson et al., 1992 found a particularly strong 
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effect of multiple childhood maltreatment types in comparison to individual childhood 

maltreatment types such that physical abuse increased the odds of adolescent illicit drug 

use by about 7 times, sexual abuse increased the odds by about 13 times, while both 

physical abuse and sexual abuse increased the odds by about 17 times. These findings 

suggest a synergistic effect of multiple childhood maltreatment types on youth substance 

use/misuse, thus this should be taken into consideration for future studies on similar topics. 

Critical neurodevelopment occurs during adolescence and young adulthood, 

particularly in areas of the brain that are related to motivation and impulsivity (Chambers 

et al., 2003; Debenham et al., 2021; Somerville & Casey, 2010). As adolescents experience 

maturation in neural circuitry (e.g.., changes to the prefrontal cortex, and subcortical 

monoaminergic systems) this drives adaptive learning behaviours that enable the transition 

to adulthood (Chambers et al., 2003; Somerville & Casey, 2010). However, this also 

increases the vulnerability of adolescents and young adults to initiate substance use as well 

as to experience subsequent deficits in brain development due to substance use/misuse 

(Chambers et al., 2003; Debenham et al., 2021). Prior findings indicate that a history of 

childhood maltreatment is predictive of deficits in executive functioning even when 

internalizing psychopathology symptoms are taken into consideration (Letkiewicz et al., 

2021; Lund et al., 2020). Furthermore, heightened reward sensitivity during adolescence 

coupled with poor executive control has been shown to predict progression toward 

substance use disorders from experimental drug use, whereas when heightened reward 

sensitivity is balanced by strong executive control adolescent drug use progression is less 

likely (Khurana et al., 2015; Peeters et al., 2017). Thus, the early implementation of 
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interventions that are able to enhance executive control among adolescents may in turn aid 

in the prevention of progression from occasional experimental drug use toward substance 

use disorders, especially among adolescents with a history of childhood maltreatment 

(Khurana et al., 2015). There is also evidence to suggest that childhood maltreatment is 

associated with downregulation of hypothalamic-pituitary-adrenal (HPA) axis activity 

leading to attenuated cortisol responses to stress and potential impacts on pubertal 

development (Negriff et al., 2020; Schär et al., 2022). Additionally, associations between 

childhood maltreatment and changes in brain structures that are known to have a role in 

controlling HPA axis activity, including limbic regions (e.g., the hippocampus, prefrontal 

cortex, and amygdala) have been found (Nogovitsyn et al., 2022; Schär et al., 2022; Teicher 

et al., 2016). Altogether, this may explain the trajectory between childhood maltreatment 

and subsequent adverse mental health outcomes, such as substance use, among youth 

(Negriff et al., 2020; Nogovitsyn et al., 2022; Schär et al., 2022).  

The identification of the potential adverse effects and predictors of substance 

use/misuse in youth, is important to inform policy making that could aid with prevention 

efforts (Babor, 2010). The most promising methods to prevent alcohol misuse or its 

associated adverse effects in youth include the implementation of a minimum legal 

purchase age, measures to prevent impaired driving (e.g., sobriety checkpoints, a ‘zero’ 

tolerance policy for young drivers, and graduated licensing for new drivers), and taxation 

on alcoholic beverages to increase costs (Azofeifa et al., 2015; Babor, 2010; Stockings et 

al., 2016). While many of these measures are not relevant in the context of managing illicit 

substance use/misuse, there is evidence to suggest that preventive or treatment-based 
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interventions for illicit drug use/misuse among youth such as individual therapy, structured 

family therapy, school-based interventions, motivational interviewing, and medication-

assisted treatment, are effective (T. D. Becker et al., 2023; Kulak & Griswold, 2019; 

Stockings et al., 2016).  

Interestingly, some previous studies have also explored the influence of sex or gender 

differences on the relationship between childhood maltreatment and substance use/misuse 

in youth (Abajobir et al., 2017; Annor et al., 2020; Anteghini et al., 2001; D. F. Becker & 

Grilo, 2006; J. Q. Chen et al., 2004; Cronin et al., 2016; Hébert et al., 2019, 2021; 

Karamanos et al., 2022; Sutton & Simons, 2021; Zhu et al., 2015). Several of these studies 

found that the associations between childhood maltreatment and substance use/misuse 

tended to be particularly strong for females in comparison to males (Abajobir et al., 2017; 

D. F. Becker & Grilo, 2006; Cronin et al., 2016; Hébert et al., 2019, 2021; Karamanos et 

al., 2022; Sutton & Simons, 2021). In contrast, a few of these studies found either similar 

main results across the sexes or genders, or a stronger association for males when compared 

to females (Annor et al., 2020; Anteghini et al., 2001; J. Q. Chen et al., 2004; Zhu et al., 

2015). Thus, another important future direction for research in this area is to further 

investigate the role of sociodemographic characteristics such as sex or gender differences 

in the context of childhood maltreatment as a predictor of substance use/misuse in youth. 

Considering that substance use/misuse among youth may contribute to adverse clinical 

outcomes (Debenham et al., 2021; Lalli et al., 2021; Lees et al., 2020; Rioux et al., 2021), 

the prompt detection of predictors such as childhood maltreatment is important to facilitate 

the implementation of early interventions. Resilience often refers to the ability of an 
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individual to successfully adapt in a way that allows one to overcome an adverse or 

traumatic situation, thus avoiding further potential negative outcomes (Fergus & 

Zimmerman, 2005; Hodder et al., 2017). Notably, resilience has been shown to mediate the 

relationship between childhood maltreatment and psychiatric conditions such as mood 

disorders in young adults, by reducing the impact of maltreatment on mood disorder 

diagnosis as well as depressive symptoms (Vieira et al., 2020). Furthermore, there is 

evidence to suggest that young adults with greater resilience have shown more favourable 

responses to psychological interventions including cognitive psychotherapy and that 

resilience can also be enhanced by such interventions (Konradt et al., 2018). A systematic 

review and meta-analysis by Hodder et al., 2017 found that universal school-based 

interventions addressing individual resilience protective factors (e.g., cooperation and 

communication, empathy, problem-solving or decision making, self-esteem, etc.) and 

environmental resilience protective factors (e.g., community adult high expectations, peer 

caring relationships, school meaningful participation, school support, etc.) reduced illicit 

substance use among adolescents, thus indicating the promising potential of implementing 

such interventions early on.  

The findings of this current systematic review and meta-analysis should be interpreted 

in consideration of some limitations. First, is the heterogeneity of the studies included in 

this systematic review and meta-analysis (e.g., various maltreatment types and assessment 

criteria used, various substance types and assessment criteria used, different timeframes 

considered for the substance use/misuse outcome such as lifetime or current use/misuse, 

various settings such as population-based or clinical-based studies, and various study 
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designs such as cross-sectional and longitudinal). Second, cross-sectional studies were also 

included since maltreatment was often assessed retrospectively to reflect the period of time 

during childhood which often occurred before substance use/misuse, however, this 

precludes making inferences regarding causality. Another major limitation is that most 

studies did not report raw data, which precluded their inclusion in the meta-analyses. 

Importantly, many of the studies that found no significant association between 

maltreatment and substance use/misuse did not include the relevant raw data which could 

potentially influence the results of the meta-analyses. Furthermore, there were a small 

number of studies included for each meta-analysis, due to the limited number of studies 

that investigated similar maltreatment type and substance type combinations. Despite these 

limitations, this is the first systematic review and meta-analysis to comprehensively 

investigate whether exposure to a wide variety of maltreatment types is associated with a 

wide variety of types of substance use/misuse among youth.  

In conclusion, the findings of this systematic review and meta-analysis indicate that 

childhood maltreatment predicts various types of substance use/misuse in youth. Due to the 

limited number of studies investigating emotional abuse and neglect, as well as other 

specific illicit substances (e.g., inhalants, cocaine, amphetamines, psychedelics, injecting 

drugs, opioids, depressants, and stimulants), more studies with a focus on these particular 

maltreatment and substance types should be conducted before relevant conclusions can be 

made. To further elucidate the trajectory of the association between childhood maltreatment 

and subsequent substance use/misuse in youth, future research in this area should 

incorporate a longitudinal design and focus on other sociodemographic factors including 
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sex or gender that may have an impact on this relationship. Additional research into early 

interventions and the mechanisms underlying risk or resilience, especially among youth 

with histories of maltreatment, will better inform preventive or treatment-based 

intervention methods and potentially improve outcomes for youth that are at the highest 

risk of using/misusing substances.  
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4.7 Figures and Tables 

 

Figure 1. PRISMA flow diagram. 
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A)  Unspecified childhood maltreatment with alcohol use 

 

B)  Physical abuse with alcohol use/misuse 

 

C)  Sexual abuse with alcohol use 

 
D) Unspecified childhood maltreatment with cannabis use 
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E)  Physical abuse with cannabis use/misuse 

 
F)  Sexual abuse with cannabis use 

 

G) Sexual abuse with unspecified substance use 

 

H) Sexual abuse with hallucinogen or LSD use 
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I) Sexual abuse with cocaine use 

 

J) Sexual abuse with inhalant use 

Figure 2. Meta-analysis results according to maltreatment type and substance type. A) 
Unspecified childhood maltreatment with alcohol use. B) Physical abuse with alcohol 
use/misuse. C) Sexual abuse with alcohol use. D) Unspecified childhood maltreatment 
with cannabis use. E) Physical abuse with cannabis use/misuse. F) Sexual abuse with 
cannabis use. G) Sexual abuse with unspecified substance use. H) Sexual abuse with 
hallucinogen or LSD use. I) Sexual abuse with cocaine use. J) Sexual abuse with inhalant 
use. An asterisk (*) indicates that calculations were made by the first author of the current 
paper to obtain all the required raw data numbers for the meta-analysis since the 
corresponding study did not explicitly state all the required raw data numbers. CI = 
Confidence Interval; CM = Childhood Maltreatment; PA = Physical Abuse; RR = Risk 
Ratio; SA = Sexual Abuse. 
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Table 1 
Characteristics of the included studies. 

Publication 
Description 
[Author(s), 
Publication 
year; Country 
in which the 
study was 
conducted] 

Study 
Design 

Sample 
Characteristics 

Setting Maltreatment 
Types and 
Assessments 

Substance Types 
and Assessments 

Numeric Results Was there a significant 
association between 
childhood maltreatment 
as the exposure and 
substance use/misuse as 
the outcome? YES or 
NO 

Aarons et al., 
2008; The 
United States 

Cross-
sectional 

N = 214 
Percentage of 
females = 
56.1% 
Age range = 13-
18 years 

Youth with 
an active 
child-welfare 
case 

PA, SA, PN, 
Emotional MAL 
(EA or EN): CTQ 
categorized based on 
the Hierarchical 
Type classification 
scheme 

Lifetime SU and 
substance use 
disorder including 
alcohol, cannabis, 
amphetamines, 
hallucinogens, 
cocaine, and 
opiates: The PEI and 
the CIDI-SAM 
 
"Youths were 
assigned a score 
from 0 to 3 based on 
degree of substance 
involvement: 0 (less 
than six lifetime 
occasions of 
substance use), 1 
(more than five 
lifetime incidents of 
use, but did not meet 
criteria for a 
substance use 
disorder), 2 (criteria 
met for DSM–IV 
diagnosis of 
substance abuse), 
and 3 (criteria met 
for DSM–IV 
diagnosis of 
substance 
dependence)" 

Hierarchical regression 
analysis of SU involvement 
(step 3): 
SA: B = 0.330, β = 0.184, p < 
0.01 
PA: B = -0.200, β = 0.096, p < 
0.1, not significant 
PN: B = 0.378, β = 0.143, p < 
0.01 
Emotional MAL (EA or EN): 
B = -0.085, β = -0.021, not 
significant 

YES: SA; PN 
NO: PA; Emotional MAL 
(EA or EN) 
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Afifi et al., 
2020; Canada 

Cross-
sectional 

N = 210 
Percentage of 
females = 
51.7% 
Age range = 14-
17 years 

Community-
based sample 
of 
adolescents 
in Manitoba, 
Canada 

EA: "How many 
times in the past 12 
months has a parent 
or other adult living 
in your home said 
hurtful or mean 
things to you?" 
EN: 5 items related 
to EN from the CTQ 
asked in the present 
tense 

Alcohol use: "In the 
past 12 months, how 
often did you drink 
alcohol?" 
BD: "How many 
times in the past 30 
days have you had 
five or more drinks 
of alcohol on the 
same occasion?" 
Alcohol 
intoxication: "How 
many times in the 
past 30 days has 
drinking alcohol 
made you drunk (that 
is, you had so much 
to drink that you 
could not do what 
you wanted to do, or 
you threw up)?" 
Cannabis use: "In 
the past 12 months, 
how many times 
have you used 
marijuana/hashish 
(e.g., pot, weed)?" 
and "In a typical 
month (30 days), on 
average, how often 
do you use 
marijuana/hashish 
(e.g., pot, weed)?" 

EA and alcohol use (past 12 
months): OR = 2.00, 95% CI 
= [1.46, 2.73], p ≤ 0.001; 
adjusted odds ratio (AOR) = 
2.11, 95% CI = [1.47, 3.04], p 
≤ 0.001 
EA and BD (past 30 days): 
OR = 2.25, 95% CI = [1.57, 
3.22], p ≤ 0.001; AOR = 2.31, 
95% CI = [1.56, 3.43], p ≤ 
0.001 
EA and alcohol intoxication 
(past 30 days): OR = 2.73, 
95% CI = [1.88, 3.98], p ≤ 
0.001; AOR = 2.54, 95% CI = 
[1.69, 3.82], p ≤ 0.001 
EN and alcohol use (past 12 
months): OR = 1.65, 95% CI 
= [1.02, 2.67], p ≤ 0.05; AOR 
= 1.56, 95% CI = [0.90, 2.71], 
p = not significant 
EN and BD (past 30 days): 
OR = 2.19, 95% CI = [1.30, 
3.69], p ≤ 0.01; AOR = 2.11, 
95% CI = [1.18, 3.80], p ≤ 0.05 
EN and alcohol intoxication 
(past 30 days): OR = 2.54, 
95% CI = [1.49, 4.34], p ≤ 
0.001; AOR = 2.19, 95% CI = 
[1.21, 3.98], p ≤ 0.01 
EA and cannabis use (past 12 
months): OR = 2.51, 95% CI 
= [1.78, 3.55], p ≤ 0.001; AOR 
= 2.63, 95% CI = [1.81, 3.82], 
p ≤ 0.001 
EA and cannabis use (typical 
month): OR = 2.79, 95% CI = 
[1.78, 4.39], p ≤ 0.001; AOR = 
2.69, 95% CI = [1.66, 4.36], p 
≤ 0.001 
EN and cannabis use (past 12 
months): OR = 2.36, 95% CI 
= [1.42, 3.93], p ≤ 0.001; AOR 
= 2.34, 95% CI = [1.35, 4.08], 
p ≤ 0.01 
EN and cannabis use (typical 
month): OR = 2.99, 95% CI = 
[1.64, 5.46], p ≤ 0.001; AOR = 
2.98, 95% CI = [1.53, 5.82], p 
≤ 0.001 

YES: All listed MAL 
exposures and substance 
outcomes except for the 
one listed in the NO 
section, below 
NO: EN and alcohol use 
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Al-Kassab-
Córdova et al., 
2021; Peru 

Cross-
sectional 

N = 1848 
Percentage of 
females = 4.4% 
Age range = 14-
22 years 

Juvenile 
detention 
centers 

PA: Questions about 
PA during childhood 
from a face-to-face 
questionnaire 

Frequent 
marijuana use: The 
following 3 
questions, "Did you 
use drugs before 
entering the juvenile 
detention center?, 
What type of drug 
did you use?, How 
often did you 
consume before 
entering the youth 
center?"; "frequent 
marijuana 
consumption was 
defined as the use of 
marijuana at least 
once a week, prior to 
entering the center" 

Bivariate analysis for PA 
during childhood and 
prevalence of frequent 
marijuana use: PA = 37.99%, 
no PA = 28.21%; 95% CI = 
[34.8, 41.27], p < 0.001 
 
Multivariate analysis 
(Poisson regression) for PA 
during childhood and 
frequent marijuana use:  
Crude analysis: Crude 
prevalence ratio = 1.35, 95% 
CI = [1.18, 1.53], p < 0.001 
Adjusted model: Adjusted 
prevalence ratio = 1.23, 95% 
CI = [1.07, 1.40], p = 0.002 

YES 

Baiden et al., 
2014; Canada 

Cross-
sectional 

N = 3681 
Percentage of 
females = 
48.9% 
Age range = 12-
18 years 

Inpatient 
psychiatric 
hospital 

PA: "any form of 
physical abuse 
experienced by the 
child (e.g. any 
incident resulting in 
non-accidental 
injury, physical 
confinement, 
excessive physical 
discipline or 
withdrawal of 
necessities of life 
such as food and 
shelter)" 
SA: "any form of 
non-consensual 
sexual contact 
(including but not 
limited to a child 
being subjected to 
non-consenting 
fondling, exposure 
of genitals, sexual 
intercourse/rape) 
experienced by the 
child" 
EA: "the ongoing 
emotional 
environment created 
by an abuser for the 
purposes of control 
such that the abused 
child’s self-esteem, 
identity, energy, 
ability to feel and 
question, wants and 
needs are invalidated 
by the abuser" 

Cannabis use: 
"Time since use of 
cannabis" over the 
past year; "cannabis 
use was measured as 
a binary variable and 
coded 1 if the 
adolescent reported 
using cannabis 
within the last 12 
months, otherwise, it 
was coded as 0" 

Adjusted (multivariate 
logistic regression) and 
unadjusted (bivariate) OR 
for cannabis use: 
EA: % without EA that used 
cannabis = 48.0%, % with EA 
that used cannabis: 54.3%; 
UOR = 1.29, 95% CI = [1.12, 
1.48], p < 0.001; AOR = 1.04, 
95% CI = [0.86, 1.27], not 
significant  
PA: % without PA that used 
cannabis = 47.8%, % with PA 
that used cannabis: 58.3%; 
UOR = 1.53, [1.30, 1.79], p < 
0.001; AOR = 1.28, 95% CI  
[1.02, 1.60], p < 0.05 
SA: % without SA that used 
cannabis = 48.3%, % with SA 
that used cannabis: 58.1%; 
UOR = 1.48, [1.25, 1.76], p < 
0.001; AOR = 1.49 (1.19, 
1.85), p < 0.001 

YES: PA, and SA with 
cannabis use 
NO: EA with cannabis 
use 
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Bailey and 
McCloskey, 
2005; The 
United States 

Longitudinal; 
Prospective 

N = 150 
Percentage of 
females = 100% 
Age range = 6-
19 years 

Families 
recruited 
either from 
battered 
women’s 
shelters or 
from the 
community 

CSA: Mothers and 
children were asked 
open-ended 
questions about the 
child’s sexual 
victimization 
including noncontact 
and contact SA prior 
to 14 years 

DU including 
marijuana, 
inhalants, crack or 
cocaine, crystal 
methamphetamine, 
and other drugs 
like heroin, uppers, 
or hallucinogens: 
"Participants were 
asked whether they 
had ever tried any of 
the substances, and if 
so, how often they 
had used them in the 
month prior to the 
interview" 

Chi-square analyses for 
differences in substance 
use rates by sexual 
abuse group: 
Marijuana: No SA = 
41%, SA = 80%, p < 0.01 
Inhalants: No SA = 8%, 
SA = 5%, not significant 
Cocaine: No SA = 11%, 
SA = 33%, p < 0.01 
Crystal 
methamphetamine: No 
SA = 8%, SA = 31%, p < 
0.01 
Other drugs (e.g., 
heroin, uppers, 
hallucinogens, etc.): No 
SA = 10%, SA = 33%, p 
< 0.01 
 
  

YES: Marijuana; cocaine; 
crystal methamphetamine; 
other drugs 
NO: Inhalants 

Balázs et al., 
2017; Hungary 

Cross-
sectional 

N = 1981 
Percentage of 
females = 
49.1% 
Age range = 13-
18 years 

School-based 
sample 
including 
high school 
(grades 9-12) 
and primary 
school 
(grades 7-8) 
students 

SA: “Have you ever 
been suffered from a 
sexual harassment by 
an older person?” 
PA: “Have you ever 
been abused 
physically by your 
parents or any other 
adults who live with 
you?” 
Negative family 
interactions: 
“During the past 
month, how often 
have your parents 
yelled at 
you/criticized your 
ideas/put their needs 
ahead of your 
needs/hit you?” 

Alcohol problem 
drinking behavior: 
AUDIT 

Multiple linear regression 
models for adolescents’ 
problem drinking (Model 2): 
PA: β = 0.09, p < 0.01 
SA: β = 0.13, p < 0.001 
Negative family interactions: 
β = 0.13, p < 0.001 

YES 
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Baron, 1999; 
Canada 

Cross-
sectional 

N = 200 
Percentage of 
females = 0% 
Age range = 
Preteens to 24 
years 

Selected 
youth from 
downtown 
who spend at 
least 3 hours 
a day, 3 days 
a week on the 
street or in a 
mall 

PA, and SA: Asked 
about their 
experiences 

Alcohol use: Asked 
if they had drunk any 
alcohol in the 
previous month 
Marijuana/hash 
use, use of 
psychedelics or 
LSD, use of hard 
drugs (e.g., cocaine, 
amphetamines, 
heroin, etc.): Asked 
how many times 
used in the last year 

Standardized betas for 
regression models: 
SA: 
Alcohol: β = 0.06, p > 0.05 
Marijuana: β = 0.07, p > 0.05 
Psychedelics: β = 0.07, p > 
0.05 
Hard drugs: β = 0.12, p > 
0.05 
PA: 
Alcohol: β = -0.13, p > 0.05 
Marijuana: β = 0.09, p > 0.05 
Psychedelics: β = 0.16, p < 
0.05 
Hard drugs: β = -0.00, p > 
0.05 

YES: PA and 
psychedelics 
NO: All other listed MAL 
exposures and substance 
outcomes except for the 
one listed in the YES 
section, above 

Berenson et al., 
1992; The 
United States 

Cross-
sectional 

N = 342 
Percentage of 
females = 100% 
Age range = All 
17 years and 
younger 

Adolescents 
at their first 
prenatal visit 
at a teen 
pregnancy 
clinic 

PA, and SA: 
Surveyed for history 

Alcohol use: 
Questionnaire about 
use during 
pregnancy 
Illicit DU: 
Questionnaire about 
use during the 
previous 12 months 

Relative risk of SU among 
those with a history of 
violence compared to those 
without a history of violence 
(all subjects): 
PA and alcohol use: OR = 
1.6, 95% CI = [0.4, 7.0] 
PA and illicit DU: OR = 7.1, 
95% CI = [2.2, 23.0] 
SA and alcohol use: OR = 6.1, 
95% CI = [2.0, 19.0] 
SA and illicit DU: OR = 12.8, 
95% CI = [4.0, 41.4] 
Both (PA and SA) and 
alcohol use: OR = 9.7, 95% CI 
= [3.1, 30.3] 
Both (PA and SA) and illicit 
DU: OR = 17.0, 95% CI = 
[5.1, 57.7] 

YES: All listed MAL 
exposures and SU 
outcomes except for the 
one listed in the NO 
section, below  
NO: PA and alcohol use 

Brown et al., 
2009; Namibia, 
Swaziland, 
Uganda, 
Zambia, and 
Zimbabwe 

Cross-
sectional 

N = 28,108 
Percentage of 
females = 
48.4% 
Age range = 
Approximately 
13-16 years 

School-based 
survey 

SV: Survey question 
that asked, "Have 
you ever been 
physically forced to 
have sexual 
intercourse when 
you did not want 
to?" 

Alcohol use: Survey 
question that asked, 
"During the past 30 
days, on how many 
days did you have at 
least one drink 
containing alcohol?" 
Lifetime DU: 
Survey question that 
asked, "During your 
life, how many times 
have you used drugs, 
such as marijuana, 
njaga, bangi, opium, 
njaye, cocaine, 
crack, ecstasy, 
dagga, glue?" 

Relative frequency and AOR 
logistic regression results: 
SV with current alcohol use: 
AOR = 2.48, 95% CI = [2.17, 
2.83] 
SV with lifetime DU: AOR = 
2.54, 95% CI = [2.15, 3.01] 

YES 
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Burgess et al., 
1987; The 
United States 

Longitudinal; 
Prospective 

Study 1:  
N = 34 
Percentage of 
females = 
64.7% 
Age range = 6-
20 years 

Sexually 
abused 
children were 
recruited 
upon 
identification 
of being 
involved in a 
sex ring; a 
control group 
of non-
sexually 
abused 
siblings was 
used for 
comparison 

SA: The sexually 
abused individuals 
participated in a 
semi-structured 
interview consisting 
of a section covering 
detailed information 
regarding each 
participant's SA 
experience including 
"descriptions of the 
sexual contact, the 
background of the 
offenders, the sex 
rings, and the 
prostitution; reports 
of abuse; and a 
summary of what 
happened in the 
criminal justice 
system"; the non-
sexually abused 
control individuals 
participated in a 
semi-structured 
interview that 
consisted of 
questions regarding 
"any history of 
sexual abuse and 
exploitation and 
included a behaviour 
checklist, a 
delinquent behaviour 
checklist, the 
subject's sexual 
behaviour status..." 

Use of alcohol, 
marijuana, 
amphetamines, 
heroin, and 
psychedelics: Semi-
structured interview 
which included a 
behaviour checklist, 
a delinquent 
behaviour checklist, 
various scales (e.g., 
the Impact of Event 
Scale), and covered 
questions regarding 
the use of various 
substances 

Study 1: 
Alcohol use: The only 
substance used significantly 
more frequently among abused 
participants in comparison to 
non-abused participants (p = 
0.05) 

YES: Alcohol 
NO: Marijuana; 
amphetamines; heroin; 
psychedelics 

Burgess et al., 
1987; The 
United States 

Longitudinal; 
Prospective 

Study 2: 
N = 34 
Percentage of 
females = 0% 
Age range = 11-
21 years 

Sexually 
abused 
children were 
recruited 
upon 
identification 
of being 
involved in a 
sex ring; a 
control group 
of non-
sexually 
abused 
children from 
the same 
schools as 
the sexually 
abused 
victims were 

SA: The sexually 
abused individuals 
participated in a 
semi-structured 
interview consisting 
of a section covering 
detailed information 
regarding each 
participant's SA 
experience including 
"descriptions of the 
sexual contact, the 
background of the 
offenders, the sex 
rings, and the 
prostitution; reports 
of abuse; and a 
summary of what 
happened in the 
criminal justice 

Use of alcohol, 
marijuana, 
amphetamines, 
heroin, and 
psychedelics: Semi-
structured interview 
which included a 
behaviour checklist, 
a delinquent 
behaviour checklist, 
various scales (e.g., 
the Impact of Event 
Scale), and covered 
questions regarding 
the use of various 
substances 

Study 2:  
Use of amphetamines, 
heroin, and psychedelics: 
These substances were used 
significantly more frequently 
among abused participants in 
comparison to non-abused 
participants (p < 0.001) 

YES: Amphetamines; 
heroin; psychedelics 
NO: Alcohol; marijuana 
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used for 
comparison 

system"; the non-
sexually abused 
control individuals 
participated in a 
semi-structured 
interview that 
consisted of 
questions regarding 
"any history of 
sexual abuse and 
exploitation and 
included a behaviour 
checklist, a 
delinquent behaviour 
checklist, the 
subject's sexual 
behaviour status..." 

Chau et al., 
2019; France 

Cross-
sectional 

N = 1559 
Percentage of 
females = 
50.1% 
Age range = 10-
19 years 

School-based 
sample of 
adolescents 
from middle 
schools in 
north-eastern 
France 

Sustained 
physical/verbal 
violence, and SA: A 
20-item scale was 
used to assess 
sustained 
physical/verbal 
violence, while SA 
referred to having 
experienced SA a 
minimum of one 
time 

Use of alcohol, 
cannabis, and other 
illicit drugs: A self-
administered 
questionnaire was 
used to obtain data 
regarding the use of 
alcohol, cannabis, 
and other illicit drugs 
over the last 30 days 

Negative binomial regression 
model: 
Sustained physical/verbal 
violence: 
Alcohol use: gaRR = 1.90, 
95% CI = [1.49, 2.42], p < 
0.001 
Cannabis use: gaRR = 3.84, 
95% CI = [2.44, 6.07], p < 
0.001  
Other illicit DU: gaRR = 3.72, 
95% CI = [1.94, 7.16], p < 
0.001  
SA: 
Alcohol use: gaRR = 2.55, 
95% CI = [1.36, 4.77], p < 0.01  
Cannabis use: gaRR = 8.38, 
95% CI = [3.84, 18.3], p < 
0.001  
Other illicit DU: gaRR = 
19.11, 95% CI = [8.39, 43.5], p 
< 0.001 

YES 
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Chen et al., 
2004; The 
United States 

Cross-
sectional 

N = 361 
Percentage of 
females = 100% 
Age range = 12-
22 years 

Homeless 
and runaway 
adolescents 

SA: Asked, "how 
often a parent, a 
foster parent, adult 
relatives, or any 
other adult who was 
supposed to be 
taking care of the 
respondent had made 
verbal requests for 
sexual activity, or 
how often they made 
the respondents do 
something sexually 
or 'messed around' 
with them sexually" 

Use of marijuana, 
crank, other 
amphetamines, 
cocaine, opiates, 
hallucinogens, 
tranquilizers, 
barbiturates, and 
inhalants: Asked, 
"how often 
respondents smoked 
marijuana, crank, 
other amphetamines, 
cocaine, opiates, 
hallucinogens, 
tranquilizers, 
barbiturates, and 
inhalants in the last 
12 months" 

 
DU among female homeless 
and runaway adolescents: 
Marijuana: No SA = 64.5%, 
SA = 65%, not significant 
Crank (crank with 
amphetamines): No SA = 
10.8%, SA = 17.0%, not 
significant 
Other amphetamines: No SA 
= 20.8%, SA = 25.9%, not 
significant 
Cocaine: No SA = 10.0.%, SA 
= 19.6%, p < 0.01 
Opiates: No SA = 38.0.%, SA 
= 5.4%, not significant 
Hallucinogens: No SA = 
17.1.%, SA = 25.0%, p < 0.05 
Tranquilizers: No SA = 
5.0.%, SA = 9.8%, p < 0.05 
Barbiturates: No SA = 5.0.%, 
SA = 10.7%, p < 0.05 
Inhalants: No SA = 10.0.%, 
SA = 17.9%, p < 0.05 

YES: Cocaine; 
hallucinogens; 
tranquilizers; barbiturates; 
inhalants  
NO: Marijuana; crank; 
other amphetamines; 
opiates 

Cornelius et al., 
2016; The 
United States 

Longitudinal; 
Prospective 

N = 917 
Percentage of 
females = 49% 
Age range = 
15.9-19.5 years 
at the 16-year 
follow-up 
assessment 
(followed from 
birth to about 
16 years) 

Offspring of 
mothers who 
were 
recruited 
from a 
prenatal 
clinic in 
Pennsylvania 

CM: CTQ 
cumulative MAL 
exposure over the 
past 16 years as a 
continuous variable 
and as an ordinal 
variable with a cut 
point of 
moderate/severe 
MAL 

Drinking level 
(alcohol use): 
Questions by 
Donovan (1994) 
which covered the 
frequency and 
quantity of alcohol 
use over the past 
years during the 16-
year follow-up 
assessment; the 
average number of 
daily drinks was 
used to determine 
drinking level   

CM exposure and offspring 
level of drinking (bivariate 
relations): Offspring drinking 
level: None = 2.0,  ≤1 drink 
per week = 2.27, >1 drink per 
week = 2.4, p < 0.001 
 
CM exposure as a predictor 
of drinking level 
(multivariate analysis): 
Coefficient = 0.25, cumulative 
OR = 1.40, p < 0.01 

YES 
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Cronin et al., 
2016; Denmark 

Cross-
sectional 

N = 2980 
Percentage of 
females = 
47.8% 
Age range = All 
24 years 

Household 
telephone or 
home-based 
survey 

CM including PA, 
SA, EA, and NEG: 
20 questions across 4 
CM domains 

Alcohol misuse: 
“Have you ever had 
problems with 
alcohol (abuse or 
where you or others 
thought you had too 
large a 
consumption)?" 

Frequencies of MAL groups 
with alcohol misuse: 
Multiple abuse: 26.6% 
SA: 16.9% 
EA: 10.3% 
Non-abused: 2.9% 
Differences between MAL 
groups and alcohol misuse: 
χ2 (3) = 135, p < 0.001 
 
Binary logistic analysis for 
alcohol misuse: 
Multiple abuse (overall): OR 
= 13.09, 95% CI = [6.90, 
24.83], p < 0.001 
SA (overall): OR = 7.46, 95% 
CI = [3.66, 15.19], p < 0.001 
EA (overall): OR = 4.23, 95% 
CI = [2.53, 7.07], p < 0.001 

YES 

Dembo et al., 
1987; The 
United States 

Cross-
sectional 

N = 145 
Percentage of 
females = 48% 
Age range = 12-
17 years 

Youth 
detainees 
housed at a 
regional 
facility for at 
least 96 
hours 

PA: "(1) beaten or 
really hurt by being 
hit; (2) beaten or hit 
with a whip, strap, or 
belt; (3) beaten or hit 
with something 
"hard" (like a club or 
stick); (4) claimed a 
weapon had been 
used against them; 
(5) been hurt badly 
enough by an adult 
to need a doctor, 
bandages, or other 
medical treatment; 
(6) spent time in a 
hospital as a result of 
being physically 
injured by an adult" 
Sexual 
victimization: "All 
children who were 
13 years of age or 
younger at the time 
of their first sexual 
experience with a 
person over the age 
of 18" or "youths 
whose first sexual 
experience with an 
adult took place 
between 14 and 17 
years of age and who 
claimed they were 
forced or who 
reacted to the 
experience with 
shock or fear or had 

Lifetime illicit DU: 
Adopted from the 
National Institute on 
Drug Abuse Survey; 
asked about age of 
first use, frequency, 
and lifetime use of 
marijuana/hashish, 
inhalants, 
hallucinogens, 
cocaine, heroin, 
barbiturates, 
sedatives, 
tranquilizers, 
stimulants, and 
analgesics (all 
nonmedical) 

Direct effects of PA on 
lifetime illicit DU: 
Unstandardized coefficient = 
0.279, p < 0.05; standardized 
coefficient = 0.248, significant 
Direct effects of sexual 
victimization on lifetime 
illicit DU: Unstandardized 
coefficient = 0.616, p < 0.05; 
standardized coefficient = 
0.310, significant 

YES 
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this experience with 
a parent or 
stepparent" 

Fergusson and 
Lynskey, 1997; 
New Zealand 

Cross-
sectional 
analysis from 
a longitudinal 
study 

N = 1025 
Percentage of 
females = Not 
stated 
Age range = All 
18 years 

Birth cohort 
of children 
born in the 
urban 
Christchurch 
region of 
New Zealand 

Physical 
punishment/MAL: 
Participants reported 
the extent to which 
their parent figures 
used physical 
methods of 
punishment on a 
five-point scale 
ranging from "parent 
never used physical 
punishment" to 
"parent treated me in 
a harsh and abusive 
way" 

Alcohol 
abuse/dependence, 
and cannabis 
abuse/dependence: 
Questionnaires 
developed by 
Casswell, Stewart, 
Connolly, and Silva 
(1991), CIDI-SAM, 
and DSM-IV to 
assess substance 
abuse/dependence 
during the period 
from 16 to 18 years 

Rates of alcohol 
abuse/dependence (%) by 
extent of exposure to physical 
punishment: 
None: 14.4 (unadjusted); 15.2 
(adjusted) 
Seldom: 17.7 (unadjusted): 
19.3 (adjusted) 
Regular: 37.2 (unadjusted); 
24.2 (adjusted) 
Severe/Harsh: 32.5 
(unadjusted); 29.7 (adjusted) 
p < 0.001 (unadjusted); p < 
0.05 (adjusted) 
 
Rates of cannabis 
abuse/dependence (%) by 
extent of exposure to physical 
punishment: 
None: 9.9 (unadjusted); 10.1 
(adjusted) 
Seldom: 10.6 (unadjusted); 
11.3 (adjusted) 
Regular: 21.8 (unadjusted); 
12.6 (adjusted) 
Severe/Harsh: 22.5 
(unadjusted); 14.0 (adjusted) 
p < 0.005 (unadjusted); p > 
0.40 (adjusted) 

YES: Alcohol abuse/ 
dependence 
NO: Cannabis abuse/ 
dependence 

Folk et al., 
2021; The 
United States 

Longitudinal; 
Prospective 

N = 271 
Percentage of 
females = 
45.7% 
Age range = 12-
18 years 

Youth with 
an open 
status or 
delinquent 
petition filed 
through a 
large family 
court 

Abuse including 
EA, PA, and SA; 
NEG including EN, 
and PN: CTQ short-
Form; the Traumatic 
Life Events 
Inventory was also 
used to assess sexual 
assault which was 
considered as SA 

Alcohol use, and 
cannabis use: 
Adolescent Risk 
Behaviour 
Assessment to assess 
past 120-day use 

 
Alcohol use: 
Abuse: B = 0.61 (SE = 0.20), 
OR = 1.83, 95% CI = [1.24, 
2.70]; p < 0.01 
NEG: B = 0.25 (SE = 0.23), 
OR = 1.29, 95% CI = [0.82, 
2.03]; not significant 
Cannabis use: 
Abuse: B = 0.29 (SE = 0.19), 
OR = 1.34, 95% CI = [0.93, 
1.94]; not significant 
NEG: B = 0.11 (SE = 0.22), 
OR = 1.11, 95% CI = [0.73, 
1.70]; not significant 

YES: Abuse with alcohol 
use 
NO: Abuse with cannabis 
use; NEG with cannabis 
use; NEG with alcohol 
use 
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Fusco, 2021; 
The United 
States 

Cross-
sectional 

N = 185 
Percentage of 
females = 
49.0% 
Age range = 18-
24 years 

Community 
sample of 
young adults 
recruited 
from an 
agency for 
those with a 
low-income 

PA, SA, EA, and 
NEG: CTQ short-
form 

Alcohol use: 
Frequency of use in 
the past 30 days and 
in the past 90 days 
Marijuana use: 
Frequency of use in 
the past 30 days and 
in the past 90 days 
Note: "Frequent 
alcohol use and 
frequent marijuana 
use was defined as 
drinking alcohol or 
using marijuana, 
respectively, once a 
week or more in the 
past 90 days" 

Logistic regression model 
predicting frequent alcohol 
use: 
PA: OR = 1.14, 95% CI = 
[0.88, 1.44], p = 0.086 (not 
significant) 
SA: OR = 2.63, 95% CI = 
[1.22, 5.73], p = 0.019 
EA: OR = 4.01, 95% CI = 
[1.66, 7.21], p = 0.033 
NEG: OR = 1.01, 95% CI = 
[0.49, 2.26], p = 0.946 (not 
significant) 
 
Logistic regression model 
predicting frequent 
marijuana use: 
PA: OR = 3.46, 95% CI = 
[1.92, 6.97], p = 0.039 
SA: OR = 1.01, 95% CI = 
[0.93, 2.52], p = 0.781 (not 
significant) 
EA: OR = 9.38, 95% CI = 
[6.26, 12.14], p = 0.000 
NEG: OR = 1.21, 95% CI = 
[0.69, 3.10], p = 0.862 (not 
significant) 

YES: SA, and EA with 
alcohol use; PA, and EA 
with marijuana use 
NO: PA, and NEG with 
alcohol use; SA, and NEG 
with marijuana use 
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Goodkind et al., 
2006; The 
United States 

Cross-
sectional 
analysis from 
a longitudinal 
study 

N = 169 
Percentage of 
females = 100% 
Age range = 11-
21 years 

Young 
women 
receiving 
services at 
agencies 
participating 
in the Female 
Adolescents 
and Justice 
study 

SA: 1 item from the 
CTQ, "I believe that 
I was sexually 
abused" 

Alcohol 
consumption, 
marijuana 
consumption, and 
consumption of 
other illegal drugs: 
Items from the 
Monitoring the 
Future Study, "asked 
to indicate the 
number of times they 
had used a variety of 
substances"; 
extensive use of 
alcohol and of 
marijuana was 
indicated by a cut-off 
of having used that 
substance 40 times 
or more, while 
consumption of other 
illegal drugs was 
indicated by ever 
using any other 
illegal drug since this 
was a rare 
occurrence 

Bivariate analyses (chi-
square) comparisons of 
young women who have and 
have not experienced SA: 
40+ occasions of alcohol 
consumption in lifetime: SA 
= 0.32, no SA = 0.14; χ2 = 
7.53, p < 0.01 
40+ occasions of marijuana 
consumption in lifetime: SA 
= 0.31, no SA = 0.17; χ2 = 
4.39, p < 0.05 
Ever used other drugs: SA = 
0.27, no SA = 0.09; χ2 = 9.10, 
p < 0.01 
 
Regression analyses for 
effects of SA on: 
40+ occasions of alcohol 
consumption in lifetime: 
Estimate = 0.90 (SE = 0.62); 
OR = 2.45, R² = 0.20, not 
significant 
40+ occasions of marijuana 
consumption in lifetime: 
Estimate = 0.39 (SE = 0.59); 
OR = 1.48, R² = 0.21, not 
significant 
Ever used other drugs: 
Estimate = 0.46 (SE = 0.68); 
OR = 1.58, R² = 0.26, not 
significant 

 
NO 

Grummitt et al., 
2022; Australia 

Cross-
sectional 

N = 569 
Percentage of 
females = 70% 
Age range = 18-
20 years 

Young adults 
from 
Australia 
were 
recruited 
using online 
advertisemen
ts as well as 
professional 
networks 

EN, PN, EA, SA, 
and PA: The Family 
Health History 
Questionnaire was 
used to assess the 
listed 5 types of 
MAL prior to 18 
years  
Combined NEG: 
The scores of EN 
and PN were totaled 
to reflect combined 
NEG 

Alcohol use: The 
AUDIT was used to 
assess problematic 
alcohol use and 
alcohol dependence 
DU: The Drug Use 
Disorders 
Identification Test 
was used to assess 
DU 

Linear regression for alcohol 
use as the outcome (Model 1 
with combined NEG):  
SA: b = 2.407, β = 0.147, 95% 
CI = [0.959, 3.855], p = 0.001 
PA: b = 1.123, β = 0.100, 95% 
CI = [0.036, 2.211], p = 0.043 
Combined NEG: b = 1.090, β 
= 0.088, 95% CI = [-0.175, 
2.354], p = 0.091 (not 
significant) 
Linear regression for alcohol 
use as the outcome (Model 2 
with separate EN and PN):  
EN: b = 0.587, β = 0.051, 95% 
CI = [-0.620, 1.794], p = 0.340 
(not significant) 
PN: b = -0.722, β = -0.047, 
95% CI = [-2.327, 0.782], p = 
0.329 (not significant) 
SA: b = 2.511, β = 0.153, 95% 
CI = [1.051, 3.971], p = 0.001 
PA: b = 1.238, β = 0.110, 95% 
CI = [0.144, 2.332], p = 0.027  
 

YES: SA with DU; SA 
with alcohol use; PA with 
alcohol use 
NO: Combined NEG with 
DU, EN with DU; PN 
with DU; PA with DU; 
EA with DU; combined 
NEG with alcohol use; 
EN with alcohol use; PN 
with alcohol use; EA with 
alcohol use 
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Linear regression for DU as 
the outcome (Model 1 with 
combined NEG):  
SA: b = 2.289, β = 0.178, 95% 
CI = [1.196, 3.382], p = 0.000 
Combined NEG: b = -0.201, β 
= -0.021, 95% CI = [-1.151, 
0.749], p = 0.677 (not 
significant) 
Linear regression for DU as 
the outcome (Model 2 with 
separate EN and PN):  
EN: b = 0.270, β = 0.030, 95% 
CI = [-0.635, 1.174], p = 0.559 
(not significant) 
PN: b = 0.091, β = 0.007, 95% 
CI = [-1.077, 1.260], p = 0.878 
(not significant) 
SA: b = 2.257, β = 0.175, 95% 
CI = [1.158, 3.355], p = 0.000 

Hébert et al., 
2021; France 

Cross-
sectional 

N = 2309 
Percentage of 
females = 
79.3% 
Age range = 14-
23 years 

Undergraduat
e students 

CSA: Screening 
questions about 
sexual abuse ("Have 
you ever been 
touched sexually 
when you did not 
want to, or have you 
ever been 
manipulated, 
blackmailed, or 
physically forced to 
touch sexually?” and 
"Has anyone ever 
used manipulation, 
blackmail or 
physical force, to 
force or obligate you 
to have sex 
[including all sexual 
activities involving 
oral, vaginal, or anal 
penetration]”) 

Alcohol use, 
cannabis use, and 
other DU (e.g., 
ecstasy, 
amphetamines, 
speed, cocaine, acid, 
etc.): Screening tool 
for problematic 
consumption of 
alcohol and drugs for 
adolescents (DEP-
ADO); "This scale 
measures how often, 
in the last 12 months, 
participants ingested 
alcohol, cannabis, or 
other drugs (e.g., 
ecstasy, 
amphetamines, 
speed, cocaine, acid, 
etc.)" 

Logistic regression models: 
CSA and alcohol use: 
Estimate = 0.346, SE = 0.255, 
Z = 1.355, p = 0.175 
CSA and cannabis use: 
Estimate = 0.546, SE = 0.164, 
Z = 3.333, p = 0.001 
CSA and other DU: Estimate 
= 0.546, SE = 0.345, Z = 
1.582, p = 0.114 

YES: Cannabis use 
NO: Alcohol use; other 
DU 

Houtepen et al., 
2020; The 
United 
Kingdom 

Longitudinal; 
Prospective 
and 
Retrospective 

N = 4917 
Percentage of 
females = 
50.1% 
Age range = 0-
22 years 

A 
population-
based sample 
of offspring 
involved in a 
birth cohort 
study in the 
United 
Kingdom that 
collected data 
during 
pregnancy 
and 
throughout 

SA: "Ever sexually 
abused or forced to 
perform sexual acts 
or touch someone in 
a sexual way" 
PA: "Adult in family 
was ever physically 
cruel towards or hurt 
the child" 
EA: "Parent was 
ever emotionally 
cruel towards the 
child or often said 
hurtful/insulting 

Harmful alcohol 
use: At 17 years, the 
AUDIT was used to 
assess harmful 
alcohol use 
(indicated by a score 
of greater than or 
equal to 16) 
Illicit DU: At 17 
years, any use of the 
following substances 
during the prior 12 
months was 
assessed: "cocaine, 

Results of the logistic 
regression analyses: 
Harmful alcohol use:   
PA (basic model): AOR = 
1.28, 95% CI = [1.00, 1.65], p 
= 0.051 (not significant) 
PA (adjusted model): AOR = 
1.22, 95% CI = [0.94, 1.58], p 
= 0.144 (not significant) 
SA (basic model): AOR = 
1.53, 95% CI = [1.00, 2.34], p 
= 0.052 (not significant) 
SA (adjusted model): AOR = 
1.46, 95% CI = [0.93, 2.27], p 

YES: PA with illicit DU; 
EA with illicit DU 
NO: All MAL exposures 
with harmful alcohol use; 
SA with illicit DU; EN 
with illicit DU 
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the 
subsequent 
years up until 
the children 
were 22 
years 

things to the child" 
EN: "Child always 
felt excluded, 
misunderstood, or 
never important to 
family, parents never 
asked or never 
listened when child 
talked about their 
free time" 
Note: Data from 
ages 0 to 8 years 
were reported by 
parents, data at 
subsequent ages 
were self-reported, 
and data at ages 20 
years and older were 
retrospective since 
CM was assessed 
from birth to 16 
years 

amphetamines, 
inhalants, sedatives, 
hallucinogens, or 
opioids"; 
additionally, the 6-
item cannabis abuse 
screen test was used 
to measure 
problematic cannabis 
use over the past 12 
months 

= 0.097 (not significant) 
EA (basic model): AOR = 
1.22, 95% CI = [0.93, 1.59], p 
= 0.146 (not significant) 
EA (adjusted model): AOR = 
1.12, 95% CI = [0.84, 1.49], p 
= 0.435 (not significant) 
EN (basic model): AOR = 
0.96, 95% CI = [0.71, 1.29], p 
= 0.783 (not significant) 
EN (adjusted model): AOR = 
0.94, 95% CI = [0.69, 1.28], p 
= 0.706 (not significant) 
Illicit DU: 
PA (basic model): AOR = 
1.68, 95% CI = [1.35, 2.10], p 
< 0.001 
PA (adjusted model): AOR = 
1.58, 95% CI = [1.25, 2.00], p 
< 0.001 
SA (basic model): AOR = 
1.54, 95% CI = [1.02, 2.32], p 
= 0.040 
SA (adjusted model): AOR = 
1.41, 95% CI = [0.91, 2.17], p 
= 0.121 (not significant) 
EA (basic model): AOR = 
1.85, 95% CI = [1.49, 2.29], p 
< 0.001  
EA (adjusted model): AOR = 
1.65, 95% CI = [1.31, 2.08], p 
< 0.001  
EN (basic model): AOR = 
1.12, 95% CI = [0.87, 1.44], p 
= 0.376 (not significant)  
EN (adjusted model): AOR = 
1.09, 95% CI = [0.84, 1.42], p 
= 0.496 (not significant) 
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Hussey and 
Singer, 1993; 
The United 
States 

Cross-
sectional 

N = 174 
Percentage of 
females = 
74.71% 
Age range = 12-
18 years 

Psychiatric 
inpatients 

SA: Adolescent 
Sexual 
Questionnaire 

Use of alcohol, and 
DU including 
cocaine, downers 
(depressants), 
marijuana, and 
uppers 
(stimulants): 
Adolescent Drug and 
Alcohol Inventory 

Patterns of SA and DU: 
No DU and SA: 49.4%; no 
DU and no SA: 70.2%, χ2 = 
7.690, df = 1, p = 0.005 
Marijuana use and SA: 
43.7%; marijuana use and no 
SA: 26%, χ2 = 4.946, df = 1, p 
= 0.026 
Uppers use and SA: 11.5%; 
uppers use and no SA: 0%, 
χ2 = 10.254, df = 1, p = 0.001 
Cocaine use and SA: 6.9%; 
cocaine use and no SA: 2.3%, 
χ2 = 1.954, df = 1, p = 0.162 
(not significant) 
Downers use and SA: 2.3%; 
downers use and no SA: 
1.1%,  χ2 = 3.046, df = 1, p = 
0.581 (not significant) 
Used drugs 2-3 times/month: 
SA = 31%; no SA = 13.8%, t = 
2.31, df = 163, p = 0.044 
 
Patterns of SA and alcohol 
use: 
Drank 2+ times/month: SA = 
20.6%; no SA = 13.8%, not 
significant 
Been very drunk 3+ times in 
the past 2 months: SA = 
22.8%; no SA = 14.8%, t = 
1.66, df = 171, p = 0.049 

YES: DU; marijuana use; 
uppers use; frequency of 
DU (2-3 times/month); 
recent drunkenness 
NO: Cocaine use; 
downers use; frequency of 
alcohol use (2+ times/ 
month) 

Kaplan et al., 
1998; The 
United States 

Cross-
sectional 

N = 198 
Percentage of 
females = 50% 
Age range = 12-
18 years 

PA 
participants 
were 
recruited 
from the CA 
register for 
the New 
York State 
Department 
of Social 
Services 
following the 
confirmation 
of PA; 
probability 
sampling was 
used to 
recruit non-
abused 
participants 
from the 
same 
communities 
as the PA 
participants 

PA: Severity of PA 
was calculated using 
a scoring system and 
CPS reports which 
included information 
regarding evidence 
of physical assault or 
injury; Any potential 
participants with 
confirmed SA were 
excluded based on a 
12-item screening 
questionnaire and 
any potential non-
abused comparison 
participants with 
confirmed PA were 
excluded based on 
the Conflict Tactics 
Scale 

Alcohol abuse or 
dependence: A 
blinded best-estimate 
procedure was used 
independently by the 
first two authors to 
determine each 
adolescent diagnosis 
while referring to 
The Schedule for 
Affective Disorders 
and Schizophrenia 
for School-Age 
Children—
Epidemiologic 
Version modified for 
DSM-III-R and 
school/medical 
records 

Number of PA participants 
and non-abused comparison 
participants with lifetime 
and current alcohol abuse or 
dependence diagnoses: 
Lifetime alcohol abuse or 
dependence: PA group: n = 
19/99; comparison group: n = 
6/99; χ2 (df = 1) = 6.59, p = 
0.01 
Current alcohol abuse or 
dependence: PA group: n = 
6/99; comparison group: n = 
3/99; Fisher's exact test = not 
significant 

YES 
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for 
comparison 

Kappel et al., 
2021; Honduras 

Cross-
sectional 

N = 2701 
Percentage of 
females = 
53.2% 
Age range = 18-
24 years 

Geographical
ly clustered 
design; 
individuals 
selected from 
randomly 
selected 
households in 
randomly 
selected 
geographic 
locations 
within 
Honduras 

SV, PV, and EV: 
ISPCAN Child 
Abuse Screening 
Tool-Retrospective 

BD: Females were 
asked "in the past 30 
days, on how many 
days did you have 4 
or more drinks of 
alcohol in a row?” 
and males were 
asked “in the past 30 
days, on how many 
days did you have 5 
or more drinks of 
alcohol in a row?” 
DU: Participants 
were asked "if they 
used drugs such as 
marijuana, pills, 
ecstasy, or sniffed 
any chemical such as 
petrol or glue in the 
last 30 days, with yes 
or no response 
options" 

BD: 
SV: AOR = 1.2, 95% CI = 
[0.8, 1.7], p = 0.3639 (not 
significant) 
PV: AOR = 1.4, 95% CI = 
[1.1, 1.9], p = 0.0064  
EV: AOR = 1.3, 95% CI = 
[0.9, 2.0], p = 0.1955 (not 
significant) 
 
DU: 
SV: AOR = 2.3, 95% CI =[1.1, 
4.6], p = 0.0245 
PV: AOR = 4.2, 95% CI = 
[2.3, 7.7], p < 0.001 
EV: AOR = 2.2, 95% CI = 
[1.2, 4.2], p = 0.0170 

YES: PV, SV, and EV 
with DU; PV with BD 
NO: SV, and EV with BD 

Kaufman et al., 
2007; The 
United States 

Longitudinal; 
Prospective 

N = 127 
Percentage of 
females = 58% 
Age range = 
8.1-16.5 years 

MAL group 
children were 
recruited 
from a 
Connecticut 
State 
intervention 
program, 
SAFE 
Homes; 
demographic
ally matched 
community 
control 
children were 
recruited 
from targeted 
mail and 
newspaper 
ads 

MAL: "Multiple 
informants and data 
sources (e.g., 
caseworkers, 
parents, the children, 
and protective-
services case 
records)"; MAL 
children were 
"removed from 
parental care as a 
result of reports of 
abuse or neglect" 

Alcohol use: The 
PEI; asked "Have 
you had alcoholic 
beverages including 
beer, wine, or liquor 
to drink?" as well as 
additional questions 
about age of first 
alcohol use, regular 
alcohol use, and 
intoxication episodes 

Generalized estimating 
equation analysis examining 
the effect of MAL in 
predicting the onset of early 
alcohol use: χ2 (df = 1) = 4.84, 
p = 0.03 
MAL and having had first 
alcoholic beverage: MAL 
group = 29%; control group = 
4%, Fisher's exact test = 12.1, 
p < 0.001 
MAL and ever gotten drunk: 
MAL group = 11%; control 
group = 0%, Fisher's exact test 
= 5.7, p < 0.02 

YES 
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Kenny and 
Schreiner, 
2009; Australia 

Cross-
sectional 

N = 777 
Percentage of 
females = 
14.7% 
Age range = 16-
21 years 

Young 
offenders on 
community 
orders 
supervised by 
the 
Department 
of Juvenile 
Justice 

EA, EN, and PN: 
CTQ 

High-risk drinking 
(alcohol use): 
Participants were 
asked to indicate the 
number of standard 
drinks (according to 
the National Health 
and Medical 
Research Council) 
they consumed on a 
regular basis; 
problem drinkers 
were identified on 
the basis of average 
daily number of 
standard drinks 
according to the 
Australian Alcohol 
Guidelines, "high-
risk drinking was 
determined as 28 or 
more standard drinks 
per week consumed 
by males and 15 or 
more standard drinks 
per week consumed 
by females" 

EA and high-risk drinking: 
not significant 
EN and high-risk drinking: 
not significant 
PN and high-risk drinking: 
not significant 

NO 

Kilpatrick et 
al., 2000; The 
United States 

Cross-
sectional 

N = 3907 
Percentage of 
females = 
48.73% 
Age range = 12-
17 years 

Household 
probability 
sample of 
adolescents, 
interviewed 
by telephone 

Sexual assault, and 
physical assault: 
Highly structured 
telephone interview 
involving 
"Contextually 
orienting prefatory 
statements followed 
by behaviorally 
specific closed-
ended questions" 

Substance 
abuse/dependence 
including alcohol, 
marijuana, and 
other hard drugs: 
DSM-IV criteria for 
abuse or dependence 
of each type of 
substance over the 
past year 

Physical assault (univariate 
analyses): 
Alcohol abuse/dependence: 
OR = 3.93, P < 0.001 
Marijuana 
abuse/dependence: OR = 
4.84, p < 0.001 
Hard drug 
abuse/dependence: OR = 
12.35, p < 0.001 
 
Sexual assault (univariate 
analyses): 
Alcohol abuse/dependence: 
OR = 4.55, p < 0.001 
Marijuana 
abuse/dependence: OR = 
3.80, p < 0.001 
Hard drug 
abuse/dependence: OR = 
8.59, p < 0.001 
 
Physical assault (multivariate 
analyses final model): 
Alcohol abuse/dependence: B 
= 0.54, SE = 0.20, OR = 1.71, 
p < 0.01 
Marijuana 
abuse/dependence: B = 0.57, 
SE = 0.20, OR = 1.76, p < 0.01 

YES: All listed MAL 
exposures and substance 
outcomes except for the 
one listed in the NO 
section, below  
NO: Sexual assault with 
marijuana abuse/ 
dependence 
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Hard drug 
abuse/dependence: B = 1.19, 
SE = 0.45, OR = 3.28, p < 0.01 
 
Sexual assault (multivariate 
analyses final model): 
Alcohol abuse/dependence: B 
= 0.87, SE = 0.24, OR = 2.40, 
p < 0.01 
Marijuana 
abuse/dependence: B = 0.45, 
SE = 0.25, OR = 1.56, not 
significant 
Hard drug 
abuse/dependence: B = 0.94, 
SE = 0.42, OR = 2.56, p < 0.05 
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Lei et al., 2018; 
China 

Cross-
sectional 

N = 10,904 
Percentage of 
females = 
52.9% 
Age range = 12-
20 years 

A senior high 
school-based 
sample was 
recruited 
from 
Chongqing, 
China using 
multi-stage 
stratified 
cluster 
random 
sampling 

PA, EA, SA, PN, 
and EN: The 5 
subscales of the 
CTQ in Chinese 
were used to 
determine whether 
participants had 
experienced PA, EA, 
SA, PN, and EN 

NMPOU: “Have 
you ever used the 
following list of 
prescription opioid 
drugs even once not 
to treat an illness but 
for the feeling or 
experience caused by 
the drug without a 
doctor's 
prescription?”; the 
list of drugs 
consisted of "cough 
syrup compounded 
with codeine 
(codeine), 
compounded licorice 
tablets (opium), 
tramadol 
hydrochloride, and 
diphenoxylate" 

Association with lifetime 
NMPOU: 
CTQ PA scores: t-test = -
8.774, p < 0.001 
CTQ EA scores: t-test = -
8.657, p < 0.001 
CTQ SA scores: t-test = -
7.202, p < 0.001 
CTQ PN scores: t-test = -
7.742, p < 0.001 
CTQ EN scores: t-test = -
7.410, p < 0.001 
 
Univariate logistic regression 
model for lifetime NMPOU 
(unadjusted model 1): 
PA: OR = 1.13, 95% CI = 
[1.10, 1.16], p < 0.001 
EA: OR = 1.08, 95% CI = 
[1.06, 1.10], p < 0.001 
SA: OR = 1.10, 95% CI = 
[1.07, 1.12], p < 0.001 
PN: OR = 1.08, 95% CI = 
[1.06, 1.11], p < 0.001 
EN: OR = 1.04, 95% CI = 
[1.03, 1.06], p < 0.001 
 
Multivariate logistic 
regression model for lifetime 
NMPOU (adjusted model 2): 
PA: AOR = 1.11, 95% CI = 
[1.07, 1.14], p < 0.001 
EA: AOR = 1.05, 95% CI = 
[1.03, 1.08], p < 0.001 
SA: AOR = 1.04, 95% CI = 
[1.01, 1.07], p < 0.019 
PN: AOR = 1.06, 95% CI = 
[1.04, 1.09], p < 0.001 
EN: AOR = 1.03, 95% CI = 
[1.02, 1.04], p < 0.001 

YES 
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Lin et al., 2011; 
China 

Cross-
sectional 

N = 683 
Percentage of 
females = 
51.5% 
Age range = 8-
18 years 

Children and 
adolescents 
in rural areas 
of Hunan 
province in 
China were 
recruited 
using a 
multi-stage, 
convenience 
sampling 
technique 

CSA: CSA, 
including 3 items 
regarding non-
physical contact 
CSA and 9 items 
regarding physical 
contact CSA, prior to 
16 years was 
assessed using the 
Child Sexual Abuse 
Scale 

 
BD: One item asking 
about the "number of 
days having 5 or 
more drinks in 1 
drinking episode" 
was used to assess 
BD 

Logistic regression of the 
effect of overall CSA on BD: 
OR = 2.68, 95% CI = [1.26, 
5.73], p < 0.05 

YES 

Lo and Cheng, 
2007; The 
United States 

Longitudinal; 
Prospective 

N = 762 
Percentage of 
females = 51% 
Age range = 10-
24 years 

First 5 + 7th 
waves of 
National 
Youth 
Survey 
interviews 

PA, and chronic 
PA: Reported "being 
the subject of one of 
3 acts: an attack with 
a weapon, a physical 
beating by parents, 
or a physical beating 
at the hands of 
others" 
SA, and chronic 
SA: Reported "being 
the subject of a 
sexual attack" 

Current abuse of 
alcohol, and 
marijuana: Asked 
about "eight 
behaviors 
manifesting 
interpersonal 
problems, failed role 
fulfillment, and 
harmful 
consequences of use" 
over the past year 
based on the DSM-
IV criteria for 
current alcohol 
abuse, and current 
marijuana abuse 

Logistic regression results 
for substance abuse models: 
Current alcohol abuse: 
PA: b = 0.31, p < 0.05 
Chronic PA: b = 0.15, p < 
0.01 
SA: b = -0.01, not significant 
Chronic SA: b = 0.12, not 
significant 
Current marijuana abuse: 
PA: b = 0.59, p < 0.05 
Chronic PA: b = 0.23, p < 
0.01 
SA: b = 0.01, not significant 
Chronic SA: b = -0.10, not 
significant 

YES: PA with all 
substance outcomes 
NO: SA with all 
substance outcomes 

Martin et al., 
1999; The 
United States 

Cross-
sectional 

N = 703 
Percentage of 
females = 100% 
Age range = 12-
19 years 

Patients in a 
prenatal care 
program 

PV, and SV: Abuse 
Assessment Screen 

Alcohol use, and 
illicit DU: Asked 
questions regarding 
use over the past 
year 

Alcohol use: 
PV: OR = 2.54, 95% CI = 
[1.62, 3.98] 
SV: OR = 2.39, 95% CI = 
[1.20, 4.77] 
Both PV and SV: OR = 5.90, 
95% CI = [3.22, 10.80] 
 
Illicit DU: 
PV: OR = 4.25, 95% CI = 
[2.43, 7.43] 
SV: OR = 3.11, 95% CI = 
[1.34, 7.22] 
Both PV and SV: OR = 6.44, 
95% CI = [3.42, 12.09] 

YES 
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Mills et al., 
2014; Australia 

Longitudinal; 
Prospective 

N = 5158 
Percentage of 
females = 
About 48% 
Age range = 
About 0-14 
years 

Birth cohort 
study that 
recruited 
pregnant 
women 
attending the 
Mater 
Misericordia
e Mothers’ 
Hospital for 
their first 
prenatal visit 

CM including any 
reported MAL, PA 
only, SA only, 
NEG/EA, SA +1 or 
more other, and PA 
+ NEG/EA: Records 
of the Queensland 
Department of 
Families, Youth and 
Community Care 
including reports of 
suspected abuse and 
NEG that met the 
threshold for 
investigation 

Alcohol use 
including any 
drinking, and 
heavy drinking: 
"How often do you 
drink alcohol? 
(daily; a few times a 
week; a few times a 
month; a few times a 
year; rarely; and 
never)", "how much 
do you drink on 
those occasions? 
(seven or more 
glasses; three or four 
glasses; one or two 
glasses; less than one 
glass; never drink)"; 
any alcohol use 
referred to ever 
drunk a full glass of 
alcohol, while heavy 
alcohol use referred 
to having had five or 
more drinks in a 
session or three or 
more each month at 
the 14-year follow-
up period 

Any alcohol use: 
Any reported MAL: UOR = 
1.62, 95% CI = [1.27, 2.06], p 
< 0.001; AOR = 1.42, 95% CI 
= [1.10, 1.83], p =  0.007; 
additional AOR = 1.13, 95% 
CI = [0.85, 1.50], p = 0.413 
PA only: UOR = 1.09, 95% CI 
= [0.45, 2.63], p = 0.845; AOR 
= 1.11, 95% CI = [0.45, 2.71], 
p = 0.822; additional AOR = 
0.79, 95% CI = [0.30, 2.12], p 
= 0.641 
SA only: UOR = 0.61, 95% CI 
= [0.24, 1.53],  p = 0.291; 
AOR = 0.52,  95% CI = [0.20, 
1.33], p =  0.171, additional 
AOR = 0.44, 95% CI = [0.16, 
1.21], p = 0.112 
NEG/EA: UOR = 2.91, 95% 
CI = [1.89, 4.46], p < 0.001; 
AOR = 2.38, 95% CI = [1.52, 
3.74], p < 0.001; additional 
AOR = 1.78, 95% CI = [1.06, 
2.97], p =  0.028 
SA +1 or more other: UOR = 
1.60, 95% CI = [0.95, 2.68], p 
=  0.077; AOR = 1.40, 95% CI 
= [0.82, 2.40], p = 0.216; 
additional AOR = 1.24, 95% 
CI = [0.68, 2.25], p = 0.486 
PA + NEG/EA: UOR = 1.48, 
95% CI = [1.01, 2.19], p = 
0.045; AOR = 1.33, 95% CI = 
[0.89, 1.99], p =  0.169; 
additional AOR = 1.05, 95% 
CI = [0.67, 1.65], p = 0.819 
 
Heavy alcohol use: 
Any reported MAL: UOR = 
2.55, 95% CI = [1.80, 3.61], p 
< 0.001; AOR = 1.95, 95% CI 
= [1.34, 2.84], p < 0.001; 
additional AOR = 1.36, 95% 
CI = [0.89, 2.09], p = 0.890 
PA only: UOR = 0.65, 95% CI 
= [0.09, 4.76], p = 0.669; AOR 
= 0.61, 95% CI = [0.08, 4.58], 
p = 0.634; additional AOR = 
0.34, 95% CI = [0.04, 2.80], p 
= 0.318 
SA only: UOR = 0.86, 95% CI 
= [0.21, 3.58], p = 0.838; AOR 
= 0.67, 95% CI = [0.16, 2.85], 
p = 0.590; additional AOR = 
0.56, 95% CI = [0.12, 2.69], p 
= 0.472 
NEG/EA: UOR = 5.63, 95% 

YES: NEG/EA with any 
alcohol use; NEG/EA 
with heavy alcohol use 
NO: All listed MAL 
exposures and substance 
outcomes except for the 
ones listed in the YES 
section, above 
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CI = [3.27, 9.69], p < 0.001; 
AOR = 3.82, 95% CI = [2.13, 
6.84], p < 0.001; additional 
AOR = 2.63, 95% CI = [1.31, 
5.26], p = 0.006 
SA +1 or more other: UOR = 
1.79, 95% CI = [0.77, 4.18], p 
= 0.178; AOR = 1.34, 95% CI 
= [0.56, 3.24], p = 0.510; 
additional AOR = 1.00, 95% 
CI = [0.37, 2.70], p = 0.999 
PA + NEG/EA: UOR = 2.48, 
95% CI = [1.45, 4.26], p = 
0.001; AOR = 1.98, 95% CI = 
[1.11, 3.50], p = 0.019; 
additional AOR = 1.37, 96% 
CI = [0.71, 2.63], p = 0.349 

Mills et al., 
2017; Australia 

Longitudinal; 
Prospective 

N = 3778 
Percentage of 
females = 
52.62% 
Age range = 
About 0-21 
years 

Birth cohort 
study that 
recruited 
pregnant 
women 
attending the 
Mater 
Misericordia
e Mothers’ 
Hospital for 
their first 
prenatal visit 

CM including any 
MAL, any SA (+/- 
other abuse/NEG), 
any PA (+/- 
EA/NEG), and EA 
+/- NEG: Records of 
the Queensland state 
child protection 
agency; "exposure to 
child maltreatment is 
defined by the 
occurrence of one or 
more substantiated 
notifications" 

Cannabis use: 
Participants were 
asked questions 
regarding whether 
they had ever used 
cannabis before, the 
age at which they 
had first used 
cannabis, and their 
frequency of 
cannabis use 
Cannabis 
abuse/dependence: 
CIDI-SAM based on 
DSM-IV 

Any lifetime cannabis use: 
Any MAL: AOR = 1.83, 95% 
CI = [1.32, 2.53], p < 0.001; 
additional AOR = 1.60, 95% 
CI = [1.08, 2.39], p = 0.020 
Any SA (+/- other 
abuse/NEG): AOR = 1.75, 
95% CI = [1.00, 3.08], p = 
0.050; additional AOR = 1.45, 
95% CI = [0.77, 2.72], p = 
0.247 
Any PA (+/- EA/NEG): AOR 
= 1.99, 95% CI = [1.16, 3.44], 
p = 0.013; additional AOR = 
1.74, 955 CI = [0.91, 3.34], p = 
0.095 
EA +/- NEG: AOR = 1.73, 
95% CI = [0.98, 3.06], p = 
0.059; additional AOR= 1.66, 
95% CI = [0.75, 3.64], p = 
0.210 
 
Early cannabis use (prior to 
17): 
Any MAL: AOR = 2.36, 95% 
CI = [1.72, 3.24], p < 0.001; 
additional AOR = 2.47, 95% 
CI = [1.67, 3.65], p < 0.001 
Any SA (+/- other 
abuse/NEG): AOR = 2.10, 
95% CI = [1.22, 3.64], p = 
0.008; additional AOR = 2.11, 
95% CI = [1.13, 3.94], p  = 
0.02 
Any PA (+/- EA/NEG): AOR 
= 2.34, 95% CI = [1.38, 3.96], 
p = 0.002; additional AOR = 
2.59, 95% CI = [1.37, 4.89], p 
= 0.003 
EA +/- NEG: AOR = 2.68, 
95% CI = [1.53, 4.67], p = 

YES: Any MAL with all 
cannabis outcomes; SA 
(+/- other abuse/NEG), 
PA (+/- EA/NEG), and 
EA +/- NEG with early 
cannabis use; SA (+/- 
other abuse/NEG), and 
PA (+/- EA/NEG) with 
daily cannabis use 
 
NO: SA (+/- other 
abuse/NEG), PA (+/- 
EA/NEG), and EA +/- 
NEG with lifetime 
cannabis use; EA +/- 
NEG with daily cannabis 
use; SA (+/- other 
abuse/NEG), PA (+/- 
EA/NEG), and EA +/- 
NEG with cannabis 
abuse/ dependence 
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0.001; additional AOR = 2.91, 
95% CI = [1.36, 6.24], p = 
0.006 
 
Daily cannabis use: 
Any MAL: AOR = 2.77, 95% 
CI = [1.72, 4.48], p < 0.001; 
additional AOR = 2.68, 95% 
CI = [1.49, 4.81], p = 0.01 
Any SA (+/- other 
abuse/NEG): AOR = 2.43, 
95% CI = [0.94, 6.27], p = 
0.067; additional AOR = 3.08, 
95% CI = [1.14, 8.29], p = 
0.026 
Any PA (+/- EA/NEG): AOR 
= 2.80, 95% CI = [1.35, 5.82], 
p = 0.006; additional AOR = 
2.94, 95% CI = [1.24, 6.99], p 
= 0.015 
EA +/- NEG: AOR = 3.01, 
95% CI = [1.38, 6.56], p = 
0.005; additional AOR =  2.02, 
95% CI = [0.67, 6.08], p = 
0.211 
 
Cannabis abuse/dependence 
(DSM-IV): 
Any MAL: AOR = 1.79, 95% 
CI = [1.19, 2.68], p = 0.005; 
additional AOR = 1.72, 95% 
CI = [1.07, 2.77], p = 0.025 
Any SA (+/- other 
abuse/NEG): AOR = 1.20, 
95% CI = [0.54, 2.68], p = 
0.650; additional AOR = 1.17, 
95% CI = [0.49, 2.78], p = 
0.719 
Any PA (+/- EA/NEG): AOR 
= 2.33, 95% CI = [1.24, 4.39], 
p = 0.009; additional AOR = 
1.95, 95% CI = [0.93, 4.07], p 
= 0.076 
EA +/- NEG: AOR = 1.83, 
95% CI = [0.92, 3.61], p = 
0.083; additional AOR = 2.24, 
95% CI = [0.93, 5.37], p = 
0.072 

Musa et al., 
2018; Bosnia 
and 
Herzegovina 

Cross-
sectional 

N = 400 
Percentage of 
females = 
58.5% 
Age range = 18-
24 years 

Convenience
-based 
sample of 
young adults 
that were 
recruited 
from a 
primary 
healthcare 
institution 

EA: "How often did 
a parent or other 
adult in your 
household swear at 
you, insult you, put 
you down or 
humiliate you?" and 
"How often did a 
parent or other adult 
in your household 

Alcohol use: 
"During the past 30 
days, on how many 
days did you have at 
least one drink of 
alcohol?" and 
"During the past 30 
days, on how many 
days did you have 5 
or more drinks of 

Interrelatedness with alcohol 
use: 
EA: AROR = 0.84, 95% CI = 
[0.38, 1.85] 
PA: AROR = 2.46, 95% CI = 
[0.92, 6.56] 
SA: AROR = 0.98, 95% CI = 
[0.36, 2.67] 
EN: AROR = 2.18, 95% CI = 
[1.03, 4.64] 

YES: EA with drug 
abuse; EN with alcohol 
use; EN with drug abuse 
NO: EA with alcohol use; 
PA with alcohol use; PA 
with drug abuse; SA with 
alcohol use; SA with drug 
abuse; PN with alcohol 
use; PN with drug abuse 
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act in a way that 
made you afraid that 
you might be 
physically hurt?” 
PA: "How often did 
a parent or other 
adult in the 
household push, 
grab, slap, or throw 
something at you?" 
SA: "Did an adult or 
person at least 5 
years older than you 
ever touch or fondle 
you or have you 
touch their body in a 
sexual way?" and 
"Did an adult or 
person at least 5 
years older than you 
attempt or actually 
have oral, anal, or 
vaginal intercourse 
with you?" 
EN: "How often did 
you feel that no one 
in your family loved 
you or thought you 
were important or 
special?" and "How 
often did you feel 
that your family 
didn’t look out for 
each other, feel close 
to each other, or 
support each other?" 
PN: "How often did 
you feel that you 
didn’t have enough 
to eat, had to wear 
dirty clothes, or had 
no one to protect 
you?" 
Note: ACEs 
including all types of 
abuse and NEG were 
assessed to reflect 
experiences prior to 
the age of 18 years 

alcohol in a row, that 
is, within a couple of 
hours?” 
Drug abuse: 
"During your life, 
how many times did 
you use marijuana?", 
"During the last 
month, how many 
times did you use 
marijuana?", "Have 
you ever used drugs 
intravenously?", and 
"Have you ever used 
other types of drugs: 
cocaine, sniffed glue, 
methamphetamines 
(speed), ecstasy, pills 
(without a doctor’s 
prescription)?" 

PN: AROR = 0.76, 95% CI = 
[0.29, 1.96] 
 
Interrelatedness with drug 
abuse: 
EA: AROR = 2.78, 95% CI = 
[1.31, 5.90] 
PA: AROR = 0.65, 95% CI = 
[0.24, 1.75] 
SA: AROR = 1.30, 95% CI = 
[0.43, 3.91] 
EN: AROR = 3.35, 95% CI = 
[1.59, 7.06] 
PN: AROR = 0.78, 95% CI = 
[0.32, 1.92] 
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Pedersen 
and Skrondal, 
1996; Norway 

Longitudinal; 
Retrospective 

N = 249 
Percentage of 
females = 100% 
Age range = 12-
21 years 

School-based 
sample of 
adolescents 
from junior 
high schools 

CSA: A short 
questionnaire was 
used to assess CSA 
with the following 
initial question, 
"People are 
sometimes 
involuntarily 
exposed to sexual 
acts they do not 
want, have you had 
such experiences?"; 
a positive response 
to this initial 
question was 
followed by 
additional questions 
on "the number of 
victimization 
episodes, victim's 
and offender's age, 
degree of force, and 
further to ask the 
subjects to describe 
possible events in 
their own words" 

Alcohol 
consumption: 
Information 
regarding alcohol 
consumption was 
obtained at each 
timepoint (T1 to T5) 
based on a 
previously 
established 
quantity/frequency 
approach which 
involved asking 
questions regarding 
the amount of 
alcohol consumed 
during a participant's 
most recent drinking 
episode as well as 
the amount of 
drinking episodes in 
the past month 

Direct effects of CSA on the 
development of alcohol 
consumption from T1 to T5: 
p = not significant at all 
timepoints (T1, T2, T3, T4, 
and T5) 

 
NO 

Perez, 2000; 
The United 
States 

Cross-
sectional 

N = 2468 
Percentage of 
females = 
44.1% 
Age range = 12-
18 years 

Mexican-
American 
and non-
Hispanic 
White school 
dropouts with 
a comparison 
group of 
students 

PA, sexual 
victimization, and 
both (PA and 
sexual 
victimization): 
Respondents were 
asked how many 
times they had been 
"beaten by parents" 
to assess PA, and 
how many times 
they had been "raped 
or sexually 
assaulted" to assess 
sexual victimization 

Marijuana use, 
cocaine use, 
"uppers" 
(stimulants) use, 
and LSD use: 
Clinical Drug 
Assessment Scale 
from the American 
Drug and Alcohol 
Survey; respondents 
were asked about the 
number of times they 
had used specific 
substances in the 
past month or the 
past year 

Logistic regression: 
Past month marijuana use: 
PA: B = 0.44, OR = 1.56, 
Wald χ2 = 9.36, p < 0.01 
Sexual victimization: B = 
0.36, OR = 1.43, Wald χ2 = 
3.36, not significant 
Both: B = 0.33, OR = 1.38, 
Wald χ2 = 2.05, not significant 
 
Past year cocaine use: 
PA: B = 0.40, OR = 1.50, 
Wald χ2 = 5.57; p < 0.05 
Sexual victimization: B = 
0.49, OR = 1.64, Wald χ2 = 
4.52; p < 0.05 
Both: B = 0.57, OR = 1.77, 
Wald χ2 = 4.70; p < 0.05 
 
Past year uppers use: 
PA: B = 0.54, OR = 1.71, 
Wald χ2 = 11.31; p < 0.001 
Sexual victimization: B = 
0.60, OR = 1.82, Wald χ2 = 
8.52; p < 0.01 
Both: B = 0.98, OR = 2.66, 
Wald χ2 = 19.05; p < 0.001 
 
Past year LSD use: 
PA: B = 0.57, OR = 1.77, 

YES: All listed MAL 
exposures and SU 
outcomes except for the 
ones listed in the NO 
section, below 
NO: Sexual victimization 
with past month 
marijuana use; both with 
past month marijuana use 
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Wald χ2 = 14.03; p < 0.001 
Sexual victimization: B = 
0.58, OR = 1.79, Wald χ2 = 
8.55; p < 0.01 
Both: B = 0.75, OR = 2.12, 
Wald χ2 = 11.05; p < 0.001 

Perkins and 
Jones, 2004; 
The United 
States 

Cross-
sectional 

N = 16,313 
Percentage of 
females = 
53.3% 
Age range = 12-
17 years 

Middle and 
high school 
students 

PA: “Have you ever 
been physically 
abused by an adult 
(i.e., where an adult 
caused you to have a 
scar, black and blue 
marks, welts, 
bleeding, or a broken 
bone)?” 

Problem alcohol 
use: “How many 
times, if any, have 
you had alcohol to 
drink during the last 
30 days?” and 
“Think back over the 
last 2 weeks. How 
many times have you 
had five or more 
drinks in a row?" 
DU: “How many 
times, if any, have 
you used marijuana 
(grass, pot) or 
hashish (hash, hash 
oil) during the last 
30 days?” and 
similar questions 
about cocaine use 
and amphetamine 
use 

Alcohol use: Non-abused: N = 
2893 (22.2%); abused: N = 
1188 (36.2%), contingency 
coefficient = 0.128, p < 0.001 
 
DU: Non-abused: N = 1903 
(14.6%); abused: N = 948 
(28.9%), contingency 
coefficient = 0.149, p < 0.001 

YES 
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Ramos de 
Oliveira and 
Jeong, 2021; El 
Salvador 

Cross-
sectional 

N = 2436 
Percentage of 
females = 
43.3% 
Age range = 13-
24 years 

Nationally 
representativ
e household 
survey 

PV: Asked if 
participants had 
experienced being 
"(a) punched, kicked, 
whipped, beaten 
with an object; (b) 
choked, smothered, 
having someone try 
to drown or burn 
them intentionally; 
or (c) someone used 
or threatened to use a 
knife, gun, or other 
weapon against 
them" 
SV: Asked if 
participants had 
experienced "(a) 
unwanted touching 
in a sexual way, such 
as unwanted 
touching, kissing, 
grabbing, or 
fondling; (b) 
unwanted attempted 
sex in which the 
perpetrator used 
physical coercion or 
pressure but did not 
succeed in 
completing sex; (c) 
pressured sex in 
which the respondent 
was pressured in a 
non-physical way to 
have sex against 
their will and sex 
occurred; or (d) 
physically forced sex 
in which they were 
physically forced to 
have sex against 
their will" 
EV: Asked if 
participants had 
experienced the 
following: "(a) told 
that they were not 
loved, or did not 
deserve to be loved; 
(b) wished they had 
never been born or 
were dead; (c) 
ridiculed or put 
down; (d) threatened 
to get rid of them" 

Alcohol use: Survey 
question that asked, 
"In the past 30 days, 
on how many days 
did you drink alcohol 
to the point that you 
became drunk?" 

Independent (OR) and joint 
(AOR) associations between 
broad violence exposure 
types and alcohol use: 
Any PV: OR = 3.15, 95% CI = 
[2.02, 4.89], p < 0.001; AOR = 
2.42, 95% CI = [1.48, 3.96], p 
< 0.001 
Any SV: OR = 3.78, 95% CI = 
[2.06, 6.93], p < 0.001; AOR = 
2.33, 95% CI = [1.19, 4.54], p 
< 0.05 
Any EV: OR = 2.83, 95% CI = 
[1.61, 4.99], p < 0.001; AOR = 
1.52, 95% CI = [0.81, 2.86], p 
= not significant 

YES: PV; SV  
NO: EV 



Ph.D. Thesis – C. Rakovski; McMaster University – Neuroscience. 

169 
 

Ramos-
Olazagasti et 
al., 2017; The 
United 
States/Puerto 
Rico 

Longitudinal; 
Prospective 

N = 1259 
Percentage of 
females = 
48.85% 
Age range = 
About 10-16 
years 

Household 
interview 

NEG: "left alone 
more than once, left 
without food, not 
taken to a 
hospital/doctor, 
parents so 
drunk/high that they 
could not care for 
you" and reported 
experiences based on 
an adapted version 
of the Parent–Child 
Conflict Tactics 
Scale 
PA: "Has anyone 
ever beat you up 
very hard?" and 
reported experiences 
based on an adapted 
version of the 
Parent–Child 
Conflict Tactics 
Scale 
SA: "Has anyone 
tried to touch you, 
grab you, or kiss you 
in a sexual way, or 
has done something 
sexual that made you 
feel afraid, bad, or 
used?" and reported 
experiences based on 
the Sexual 
Victimization Scale 
EA: "Has anyone 
ever sworn or cursed 
at you?" and 
reported experiences 
based on an adapted 
version of the 
Parent–Child 
Conflict Tactics 
Scale 

Alcohol use: 
Responses to the 
alcohol abuse 
module of the DISC 
version IV, as well 
as interview 
questions about 
lifetime alcohol use; 
early initiation of 
alcohol use referred 
to having a full 
alcoholic beverage 
by the age of 14 
years 

Partially adjusted survival 
models (adjusted for age, 
site, and poverty) predicting 
early initiation of alcohol use 
from childhood adversities 
(main effects entire sample): 
NEG: HR = 1.52, CI = [0.84, 
2.74], p = 0.17, not significant 
PA: HR = 2.11, CI = [1.46, 
3.04], p < 0.0001 
SA: HR = 1.44, CI = [0.77, 
2.68], p = 0.25, not significant 
EA: HR = 2.39, CI = [1.84, 
3.12], p < 0.0001 
 
Mutually adjusted survival 
models (adjusted for age, 
gender, site, and poverty) 
predicting early initiation of 
alcohol use from childhood 
adversities: 
PA: HR = 1.68, CI = [1.16, 
2.44], p = 0.01 
SA: HR = 2.16, CI = [1.15, 
4.07], p = 0.02 
EA: HR = 1.77, CI = [1.34, 
2.35], p = 0.0001 

YES 

Riggs et al., 
1990; The 
United States 

Cross-
sectional 

N = 600 
Percentage of 
females = 
51.6% 
Age range = 14-
17 years 

High-school 
based survey 

PA: "Have you ever 
been physically hurt 
or abused by 
someone close to 
you?" 
SA: "Have you ever 
been sexually abused 
by someone close to 
you and, if so, at 
what age?" 

Alcohol use, and 
illicit DU (e.g., 
marijuana, and 
cocaine): Survey 
that assessed usage 

PA and alcohol use: OR = 
3.29, 95% CI = [1.13, 9.62], p 
≤ 0.01 
PA and illicit DU: OR = 1.86, 
95% CI = [0.68, 5.06] (not 
significant) 
SA and alcohol use: OR = 
1.35, 95% CI = [0.51, 3.60] 
(not significant) 
SA and illicit DU: OR = 1.03, 
95% CI = [0.38, 2.73] (not 
significant) 

YES: PA and alcohol use 
NO: PA and illicit DU; 
SA and alcohol use; SA 
and illicit DU 
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Rogosch et al., 
2010; The 
United States 

Longitudinal; 
Prospective 

N = 415 
Percentage of 
females = 
39.52% 
Age range = 7-
15 years 

Children 
attending a 
summer 
camp 
research 
program for 
school-aged 
low-income 
children 

CM: County 
presence of 
documented records 
of CA (including 
emotional MAL, PA, 
and SA) and/or NEG 
reports in the DHS 
(based on the MCS) 

Cannabis abuse 
and dependence 
symptoms: DISC 

Direct role of CM on the 
development of cannabis 
abuse and dependence 
symptoms: 
CM prior to Wave 1 and 
cannabis abuse and 
dependence symptoms at 
Wave 3: Critical ratio = 2.77, 
p < 0.001 

YES 

Rosario et al., 
2004; The 
United States 

Longitudinal; 
Prospective 

N = 156 
Percentage of 
females = 
48.72% 
Age range = 14-
21 years 

Participants 
recruited 
from gay-
focused and 
college 
organizations 

CSA: Participants 
were asked whether 
they had ever had 
sexual experiences 
before the age of 13 
years with an adult 
or another child 
more than 5 years 
older than them 

Alcohol use, and 
marijuana use: 
Alcohol and Drugs 
Schedule 

Multivariate relations 
between CSA with 
marijuana use or CSA with 
alcohol use: not significant 

NO 

Rotheram-
Borus et al., 
1996; The 
United States 

Cross-
sectional 
analysis from 
a longitudinal 
study 

N = 190 
Percentage of 
females = 
51.6% 
Age range = 
Below 24 years 

Took a 
subset from a 
larger study 
using 
entrants to 
residential 
shelters 

SA: Sexual Risk 
Behaviour 
Assessment 
Schedule - Youth 

Alcohol use: Items 
from a Drug and 
Alcohol Use Survey 
for Adolescents was 
used to assess 
current alcohol use 
during the previous 3 
months 

Main effects of SA in non-
abused, abused after age 13, 
and abused before age 13 on 
alcohol use in last 3 months 
(Table 1): F or χ2 = 11.7, p < 
0.05 for differences across the 
3 groups 
Alcohol use in past 3 months 
with SA history: F(2, 163) = 
5.7, p < 0.01 

YES 

Roy et al., 
2011; Canada 

Longitudinal; 
Prospective 

N = 352 
Percentage of 
females = 28% 
Age range = 14-
23 years 

Street youth Lifetime SA, and 
lifetime rape: 
Questionnaire 
approved by the 
Institutional Review 
Board of the Faculty 
of Medicine at 
McGill University 

Injection drug 
initiation: 
Questionnaire 
approved by the 
Institutional Review 
Board of the Faculty 
of Medicine at 
McGill University 

Univariate analysis: 
Lifetime SA and injection 
drug initiation: p < 0.05 
Lifetime rape and injection 
drug initiation: p < 0.05 
 
Multivariate analysis: 
Lifetime SA and injection 
drug initiation: HR = 0.76, 
95% CI = [0.27, 2.16], not 
significant 
Lifetime rape and injection 
drug initiation: HR = 1.24, 
95% CI = [0.60, 2.55], not 
significant 

 
NO 
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Russotti et al., 
2021; The 
United States 

Longitudinal; 
Prospective 

N = 391 
Percentage of 
females = 
51.3% 
Age range = 10-
22 years 

Participants 
were an 
ethnically/ 
racially 
diverse 
sample of 
children 
(ages 10-12 
years) that 
were 
involved in a 
summer 
camp 
research 
program and 
were 
followed 
until 
emerging 
adulthood 
(ages 18-22 
years) 

CM (combined SA, 
PA, EA, and NEG): 
The MCS was used 
to assess exposure, 
timing, and 
chronicity of CM 
from birth to 12 
years based on DHS 
and CPS records 

Substance 
dependence 
(combined alcohol 
and marijuana 
symptoms): The 
Diagnostic Interview 
Schedule for DSM-
IV was used to 
assess the number of 
symptoms for 
marijuana 
dependence and 
alcohol dependence 

Direct associations using 
structural equation modeling 
between CM at wave 1 and 
substance dependence at 
wave 2: not significant 

NO 

Schneiderman 
et al., 2016; 
The United 
States 

Longitudinal; 
Prospective 

N = 344 
Percentage of 
females = 
49.13% 
Age range = 
About 16-21 
years 

MAL group 
from active 
cases in a 
California 
child welfare 
department; 
comparison 
group from 
surrounding 
communities 
in California 

CM: New 
substantiated referral 
to the child welfare 
department during 
the preceding month 
for any type of MAL 

Marijuana use: 
Adolescent 
Delinquency 
Questionnaire 
(adapted); "One item 
that asked about 
frequency of 
marijuana or hashish 
use during the 
previous 12 months" 

Negative binomial regression 
predicting marijuana use: 
CM and marijuana use: b = -
0.13, SE = 0.21 (not 
significant) 

NO 



Ph.D. Thesis – C. Rakovski; McMaster University – Neuroscience. 

172 
 

Shin et al., 
2009; The 
United States 

Cross-
sectional 
analysis from 
a longitudinal 
study 

N = 12,748 
Percentage of 
females = 
50.4% 
Age range = 12-
21 years 

A nationally 
representativ
e sample of 
adolescents 
in grades 7 to 
12 

SA: "By the time 
you started 6th 
grade, how often had 
one of your parents 
or other adult 
caregivers touched 
you in a sexual way, 
forced you to touch 
him or her in a 
sexual way, or 
forced you to have 
sexual relations?" 
PA: "How often had 
slapped, hit, or 
kicked you?" 
NEG: "How often 
had not taken care of 
your basic needs, 
such as keeping you 
clean or providing 
food or clothing or 
how often had left 
you home alone 
when an adult should 
have been with 
you?" 

BD: "During the past 
12 months, on how 
many days did you 
drink five or more 
drinks in a row?"; 
Consumption of at 
least 5 consecutive 
drinks a minimum of 
2 to 3 times each 
month over the last 
year was used to 
classify BD 

Percentage of participants 
with any MAL and BD: 
12.4%; percentage of 
participants with no MAL 
and BD: 9.9%; p < 0.001 
based on the within subgroup 
analysis using a chi-square test  
 
Logistic regression for BD as 
the outcome with any MAL:  
Any MAL: AOR = 1.33, 95% 
CI = [1.13 1.57], p < 0.05 
Multivariable logistic 
regression for BD as the 
outcome with single types of 
MAL: 
Any NEG: AOR = 1.15, 95% 
CI = [0.96, 1.37], p = not 
significant 
Any PA: AOR = 1.19, 95% CI 
= [0.96, 1.47], p = not 
significant 
Any SA: AOR = 1.42, 95% CI 
= [0.89, 2.25], p = not 
significant 
Multivariable logistic 
regression for BD as the 
outcome with multiple types 
of MAL: 
NEG only: AOR = 1.24, 95% 
CI = [1.00, 1.51], p < 0.05 
PA only: AOR = 1.34, 95% CI 
= [1.02, 1.76], p < 0.05 
SA: AOR = 2.26, 95% CI = 
[1.15, 4.43], p < 0.05 
NEG and PA: AOR = 1.33, 
95% CI = [1.00, 1.77], p < 0.05 
NEG, PA, and SA: AOR = 
1.79, 95% CI = [1.15, 2.78], p 
< 0.05 

YES 
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Smith et al., 
2005; The 
United States 

Longitudinal; 
Prospective 

N = 777 
Percentage of 
females = 
27.1% 
Age range = 13-
22 years 

Community-
based sample 
consisting of 
urban youth 

Any MAL, NEG, 
PA, and SA: CPS 
records of the 
Monroe County 
Department of Social 
Services which 
included information 
regarding age at 
substantiated MAL 
and MAL types 

DU: Self-reported 
DU questions 
specifically 
regarding the use of 
"10 illicit drugs 
ranging from 
marijuana to 
cocaine/crack and 
heroin" 

Any adolescent MAL and 
late adolescent DU (16-18 
years): OR = 1.76, 90% CI = 
[1.05, 2.95], p < 0.05 (one-
tailed) 
Any adolescent MAL and 
early adult DU (20-22 years): 
OR = 2.14, 90% CI = [1.22, 
3.73], p < 0.05 (one-tailed) 
 
Different types of adolescent 
MAL and DU in late 
adolescence and early 
adulthood:  
NEG and late adolescent DU: 
OR = 0.96, 90% CI = [0.41, 
2.25], p = not significant 
NEG and early adult DU: OR 
= 2.55, 90% CI = [1.10, 5.90], 
p < 0.01 (one-tailed) 
PA and late adolescent DU: 
OR = 3.66, 90% CI = [1.78, 
7.52], p < 0.01 (one-tailed) 
PA and early adult DU: OR = 
0.99, 90% CI = [0.41, 2.41], p 
= not significant 
SA and late adolescent DU: 
OR = 0.97, 90% CI = [0.35, 
2.66], p = not significant 
SA and early adult DU: OR = 
5.74, 90% CI = [1.68, 19.63], p 
< 0.01 (one-tailed) 

 
 
YES 

Solakoglu et 
al., 2018; 
Turkey 

Cross-
sectional 

N = 2447 
Percentage of 
females = 51% 
Age range = 14-
16 years 

Youth from 
high schools 

SA: Asked whether 
or not they had 
experienced sexual 
abuse during the past 
30 days, past 12 
months, or more than 
12 months ago 

Drinking alcohol: 
Asked how often 
they had a drink of 
alcohol in the last 30 
days 
DU (including 
sleeping pills, 
cannabis, 
amphetamines, 
LSD, ecstasy, 
cocaine, mushroom, 
sniffing, anabolic 
steroids, and 
homemade 
brews/poteen): 
Asked how often (if 
ever) they had used 

Logistic regression models 
predicting SU (Model 1): 
For SA: 
Drinking alcohol: OR = 2.80, 
p < 0.001 
DU: OR = 2.71, p < 0.001 

YES 
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Thompson et 
al., 2015; The 
United States 

Cross-
sectional 

N = 600 
Percentage of 
females = 
35.9% 
Age range = 18-
24 years 

Street youth 
receiving 
homeless 
services from 
nonprofit 
organizations 

PA: 5 CTQ items 
related to PA 
PN: 5 CTQ items 
related to PN 

Alcohol addiction 
including alcohol 
use disorder: Mini 
International 
Neuropsychiatric 
Interview 
investigating alcohol 
abuse and 
dependence over the 
past 12 months 

Bivariate analysis results: 
PN and alcohol addiction: % 
with PN without alcohol 
addiction = 82.1%, % with PN 
and alcohol addiction: 91.0%, 
χ2 = 10.2, p < 0.01 
PA and alcohol addiction: % 
with PA without alcohol 
addiction = 75.7%, % with PA 
and alcohol addiction: 84.3%, 
χ2 = 6.8, p < 0.01 
 
 
Hierarchical logistic 
regression results: 
PN and alcohol use disorder 
(Model 3): Exp (B) = 1.64, CI 
= [0.87, 3.09] (not significant) 
PA and alcohol use disorder 
(Model 3): Exp (B) = 0.86, CI 
= [0.51, 1.45] (not significant) 
PN and alcohol use disorder 
(Model 4): Exp (B) = 1.68, CI 
= [0.87, 3.24] (not significant) 
PA and alcohol use disorder 
(Model 4): Exp (B) = 0.85, CI 
= [0.50, 1.46] (not significant) 

NO 

Tossone et al., 
2018; The 
United States 

Cross-
sectional 

N = 1307 
Percentage of 
females = 100% 
Age range = 10-
18 years 

Youth from a 
diversion 
program with 
behavioural 
health issues 

SA: Caregiver 
Information 
Questionnaire, "Has 
[name of child] ever 
been sexually 
abused?" 

Use of alcohol, 
marijuana, and 
other drugs 
(including cocaine, 
painkillers, heroin, 
tranquilizers, 
amphetamines, 
inhalants, etc. but 
excluding cigarettes 
or tobacco, and 
prescription drugs): 
Adapted from the 
Substance Use 
Survey - Revised; 
measured lifetime, 
past 6-month, and 
past 30-day SU 

 
Logistic regression models 
predicting odds of SU 
according to presence of SA: 
Ever used alcohol: B = 0.25, 
OR = 1.65, 95% CI = [1.20, 
2.26], p = 0.002 
Ever used marijuana: B = 
0.20, OR = 1.48, 95% CI = 
[1.09, 2.02], p = 0.01 
Ever used other drugs: B = 
0.20, OR = 1.50, 95% CI = 
[1.10, 2.05], p = 0.01 

YES 
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Tyler et al., 
2013; The 
United States 

Cross-
sectional 

N = 137 
Percentage of 
females = 100% 
Age range = 14-
21 years 

Youth that 
were 
considered to 
be homeless 
or a runaway 
on the night 
prior to 
screening 

PA: "Were you ever 
physically abused as 
a child (under age 
18?)" 
SA: "Were you ever 
sexually abused as a 
child (under age 
18?)" 

Alcohol use: Asked 
respondents "how 
often they have 
drank beer, wine, or 
liquor in the past 6 
months" 
Marijuana use: 
Asked respondents 
"how often they 
smoked marijuana in 
the past 6 months" 

Direct effects of MAL on 
alcohol use and marijuana 
use: 
Alcohol use: 
PA: β = 0.072 (SE = 0.091), 
not significant 
SA: β = -0.039 (SE = 0.100), 
not significant 
Marijuana use: 
PA: β = -0.013 (SE = 0.085), 
not significant 
SA: β = -0.020 (SE = 0.093), 
not significant 

NO 
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Valério et al., 
2022; Brazil 

Longitudinal; 
Prospective 

N = About 3641 
Percentage of 
females = 
51.9% 
Age range = 15-
22 years 

Participants 
were 
adolescents 
and young 
adults from 
the city of 
Pelotas, 
Brazil 

EA, PA, SA, and 
PN: A CTQ-based 
questionnaire was 
used to 
retrospectively 
assess 4 types of 
child MAL e.g., EA, 
PA, SA, and PN 
from birth to the age 
of 15 years 

Alcohol use: The 
AUDIT was used to 
assess harmful 
alcohol use at 18 
years and at 22 
years; at 15 years, 
harmful alcohol use 
referred to alcohol 
use on at least 1 day 
during the past 30 
days 
Illicit DU: Use of 
the following drugs 
during the past 30 
days was assessed: 
"marijuana, cocaine, 
and 
solvents/inhalants at 
15 years, and also 
ecstasy and 
hallucinogens at 18 
and 22 years" 

Logistic regression of 
adjusted associations for 
child MAL and SU at 
different ages: 
Harmful alcohol use at 15 
years:  
EA: OR = 2.17, 95% CI = 
[1.80, 2.62], p < 0.001 
PA: OR = 2.26, 95% CI = 
[1.72, 2.98], p < 0.001 
SA: OR = 1.51, 95% CI = 
[0.83, 2.74], p = 0.175 (not 
significant) 
PN: OR = 1.22, 95% CI = 
[0.85, 1.75], p = 0.279 (not 
significant) 
Harmful alcohol use at 18 
years: 
EA: OR = 1.61, 95% CI = 
[1.31, 1.97], p < 0.001 
PA: OR = 1.68, 95% CI = 
[1.24, 2.26], p = 0.001 
SA: OR = 1.00, 95% CI = 
[0.48, 2.05], p = 0.989 (not 
significant) 
PN: OR = 1.12, 95% CI = 
[0.77, 1.63], p = 0.555 (not 
significant) 
Harmful alcohol use at 22 
years: 
EA: OR = 1.55, 95% CI = 
[1.22, 1.96], p < 0.001 
PA: OR = 1.39, 95% CI = 
[1.00, 1.95], p = 0.006 
SA: OR = 1.58, 95% CI = 
[0.72, 3.45], p = 0.254 (not 
significant) 
PN: OR = 0.99, 95% CI = 
[0.63, 1.56], p = 0.971 (not 
significant) 
Illicit DU at 15 years:  
EA: OR = 3.18, 95% CI = 
[1.46, 6.91], p = 0.004 
PA: OR = 5.62, 95% CI = 
[2.43, 12.99], p < 0.001 
SA: OR = 8.97, 95% CI = 
[2.76, 29.17], p < 0.001 
PN: OR = 2.37, 95% CI = 
[0.77, 7.28], p = 0.132 (not 
significant) 
Illicit DU at 18 years: 
EA: OR = 1.59, 95% CI = 
[1.15, 2.20], p = 0.005 
PA: OR = 0.95, 95% CI = 
[0.55, 1.65], p = 0.852 (not 
significant) 
SA: OR = 1.50, 95% CI = 
[0.52, 4.32], p = 0.456 (not 

YES: EA, and PA with 
alcohol use; EA, PA, and 
SA with illicit DU 
NO: SA, and PN with 
alcohol use; PN with 
illicit DU 
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significant) 
PN: OR = 1.20, 95% CI = 
[0.66, 2.20], p = 0.547 (not 
significant) 
Illicit DU at 22 years:  
EA: OR = 1.42, 95% CI = 
[1.08, 1.87], p = 0.012  
PA: OR = 1.25, 95% CI = 
[0.82, 1.91], p = 0.297 (not 
significant) 
SA: OR = 1.29, 95% CI = 
[0.48, 3.42], p = 0.613 (not 
significant) 
PN: OR = 1.10, 95% CI = 
[0.66, 1.85], p = 0.710 (not 
significant) 
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Vaughn et al., 
2007; The 
United States 

Cross-
sectional 

N = 406 
Percentage of 
females = 57% 
Age range = All 
17 years 

All youth 
turning age 
17 in the 
foster care 
system 
among eight 
Missouri 
counties 

PA, SA, and PN: 
CTQ 

Alcohol use, and SU 
(including use of 
marijuana, 
amphetamines, 
sedatives, opiates, 
cocaine, 
hallucinogens, and 
inhalants): 
Diagnostic Interview 
Schedule for 
Children and 
Adolescents, 
modified portions of 
the Diagnostic 
Interview Schedule 
for DSM-IV, and the 
Comprehensive 
Addiction and 
Severity Index for 
Adolescents 

Logistic regression results: 
PA: 
Ever used illegal substances: 
not significant 
Polysubstance use: not 
significant 
Met substance abuse 
disorder criteria: not 
significant 
Current marijuana use (past 
year): not significant 
Current CNS stimulants use 
(past year): OR = 0.2, CI = 
[0.1, 0.8], p = 0.0275 
(protective factor) 
Current CNS depressants 
use (past year): not significant 
Current alcohol use (last 6 
months): not significant 
Current substance abuse 
(past year): not significant 
PN: 
Ever used illegal substances: 
not significant 
Polysubstance use: OR = 0.4, 
CI = [0.2, 0.9], p = 0.03 
(protective factor) 
Met substance abuse 
disorder criteria: not 
significant 
Current marijuana use (past 
year): not significant 
Current CNS stimulants use 
(past year): not significant 
Current CNS depressants 
use (past year): not significant 
Current alcohol use (last 6 
months): not significant 
Current substance abuse 
(past year): not significant 
SA: 
Ever used illegal substances: 
not significant 
Polysubstance use: not 
significant 
Met substance abuse 
disorder criteria: not 
significant 
Current marijuana use (past 
year): not significant 
Current CNS stimulants use 
(past year): not significant 
Current CNS depressants 
use (past year): not significant 
Current alcohol use (last 6 
months): not significant 
Current substance abuse 
(past year): not significant 

NO 
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Wang et al., 
2020; Taiwan 

Longitudinal; 
Retrospective 

N = 39,348 
Percentage of 
females = 
14.93% 
Age range = 
9.2-19.0 years 

The Taiwan 
National 
Health 
Insurance 
Research 
Database was 
the source of 
data for this 
study and 
consisted of a 
nationwide, 
population-
based cohort 
in Taiwan 

CA: The Taiwan 
Longitudinal Health 
Insurance Database 
was used to obtain 
data about CA; 
International 
Classification of 
Diseases (9th 
Revision, Clinical 
Modification) codes 
were used by 
clinicians to classify 
children based on 
whether or not they 
had experienced 
abuse 

Substance-related 
disorders: The 
DSM-IV was used 
by board-certified 
psychiatrists to 
diagnose substance-
related disorders 
including alcohol use 
disorder and illicit 
DU disorder 

Percentage of participants 
with CA and with a 
substance-related disorder: 
1.30%; percentage of  
participants without CA and 
with a substance-related 
disorder: 0.89%; p = 0.001 
 
Overall sensitivity test of CA 
exposure and the risk of 
substance-related disorder:  
Non-competing risks model: 
Adjusted HR = 2.68, 95% CI = 
[2.40, 2.99], p < 0.001 
Competing risks model: 
Adjusted HR = 2.70, 95% CI = 
[2.41, 3.01], p < 0.001 

YES 

Yen et al., 
2008; Taiwan 

Cross-
sectional 

N = 1684 
Percentage of 
females = 
50.9% 
Age range = 13-
18 years 

Junior high 
school-based 
sample from 
rural areas in 
Southern 
Taiwan 

PA: Abuse 
Assessment Screen 
Questionnaire 

Problem drinking 
of alcohol: Problem 
Drinking Experience 
Questionnaire 
involving the 
following questions: 
"'Have you ever 
drunk alcohol in the 
preceding month?' If 
the response was in 
the affirmative, 
responses were 
sought to two more 
questions, 'Have you 
ever been drunk in 
the preceding 
month?’ and ‘Have 
you ever experienced 
conflict with others 
after drinking or ever 
been blamed for 
drinking by your 
families?’ 
Adolescents who 
answered yes to any 
of the latter two 
questions were 
considered problem 
drinkers during the 
preceding month" 

Correlates of problem 
drinking on univariate 
logistic regression: 
PA: % with PA without 
problem drinking = 19.9% of 
those without problem 
drinking, % with PA and 
problem drinking: 45.5% of 
those with problem drinking 
PA: OR = 3.360, 95% CI = 
[2.389, 4.725] 
 
Multivariate logistic 
regression results for PA and 
problem drinking: 
Model 1: AOR = 3.351, 95% 
CI = [2.346, 4.787] 
Model 2: AOR = 2.918, 95% 
CI = [1.600, 5.322] 

YES 

 
Legend: 
ACE = Adverse Childhood Experience; AOR = Adjusted Odds Ratio; AROR = Adjusted Relative Odds Ratio; AUDIT = Alcohol Use 
Disorders Identification Test; BD = Binge Drinking; CA = Child Abuse; CI = Confidence Interval; CIDI-SAM = Composite 
International Diagnostic Interview-Substance Abuse Module; CM = Childhood Maltreatment; CNS = Central Nervous System; CPS = 
Child Protective Services; CSA = Childhood Sexual Abuse; CTQ = Childhood Trauma Questionnaire; DHS = Department of Human 
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Services; DISC = Diagnostic Interview Schedule for Children; df = degrees of freedom; DSM = Diagnostic and Statistical Manual of 
Mental Disorders; DU = Drug Use; EA = Emotional Abuse; EN = Emotional Neglect; EV = Emotional Violence; gaRR = Gender-age 
adjusted Risk Ratio; HR = Hazard Ratio; LSD = Lysergic acid diethylamide; MAL = Maltreatment; MCS = Maltreatment 
Classification System; NEG = Neglect; NMPOU = Non-Medical Prescription Opioid Use; OR = Odds Ratio; PA = Physical Abuse; 
PEI = Personal Experience Inventory; PN = Physical Neglect; PV = Physical Violence; SA = Sexual Abuse; SE = Standard Error;
SU = Substance Use; SV = Sexual Violence; UOR = Unadjusted Odds Ratio
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Chapter 5: General Discussion 
5.1 Summary of Findings 

This thesis primarily investigated predictors and various associated factors of 

substance use/misuse among youth, including alcohol and other illicit substances. Youth, 

especially those between the ages of approximately 20 to 24 years, have the highest 

prevalence of substance use/misuse in comparison to other age groups or to all ages (IHME, 

2019; Vasilenko et al., 2017). This is of particular significance since youth substance 

use/misuse is associated with detrimental outcomes such as deficits concerning brain 

function, structure, and cognition (Debenham et al., 2021; Lees et al., 2020; Squeglia et al., 

2009), as well as numerous psychiatric conditions (Gobbi et al., 2019; Rioux et al., 2021; 

Tanaree et al., 2017; Welsh et al., 2017). While there is accumulating evidence of the high 

prevalences of various types of substance use/misuse and the associated adverse effects in 

youth, there is a lack of research regarding sociodemographic or clinical risk factors and 

effective strategies to prevent or mitigate youth substance use/misuse. The identification of 

predictors or other associated factors of substance use/misuse in youth is important to 

facilitate the prompt detection and early implementation of prevention or intervention 

methods among high-risk youth (Rampa et al., 2021). 

In the first study, covered in Chapter 2, we used generalizable data from a 

nationwide, probability-sample household survey to determine the prevalence of underage 

alcohol use and its associated factors among Brazilian adolescents. We found a relatively 

high underage alcohol use prevalence of 22.2% for past 12-month use and 34.3% for 

lifetime use. Previous studies that estimated the prevalence of underage drinking in Brazil, 
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were limited in that they predominantly used less generalizable, school-based samples 

(Coutinho et al., 2016; Filho et al., 2012; Machado et al., 2018). Thus, we aimed to address 

this limitation and further expand on prior findings by investigating a variety of risk factors 

as well as alcohol-related problems associated with underage drinking among Brazilian 

adolescents.  

Furthermore, this study determined that the most important risk factors associated 

with underage drinking over the past 12 months were lifetime tobacco use, self-reported 

depression, any history of illicit drug use, having no religion or religion other than 

Christianity, and residing in rural areas. This study also found that alcohol-related problems 

such as binge drinking, having an argument, relationship problems, and driving under the 

influence of alcohol, were more prevalent in adolescents with 12-month alcohol use than 

in the general adolescent population. Overall, the findings of this study demonstrate the 

severity of underage alcohol use in Brazil, as indicated by the high prevalence of underage 

drinking and associations with several alcohol-related problems. Importantly, the 

sociodemographic and clinical risk factors associated with underage alcohol use that were 

identified by this study are more feasible and inexpensive to assess from a clinical 

perspective than other physiological or behavioural risk factors. Such findings could aid in 

prevention or early intervention approaches by enabling the prompt detection and potential 

implementation of interventions or treatments for youth that are at the highest risk of 

underage alcohol use and its associated adverse outcomes (Rampa et al., 2021).   

The alarming findings from Chapter 2 regarding the high prevalence of underage 

alcohol use and its associated factors among youth in Brazil, prompted us to conduct a 
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prospective cohort study analysis that used machine learning techniques to investigate 

predictors of illicit substance abuse/dependence in young adults from Pelotas, Brazil which 

is the focus of Chapter 3. We found that the strongest predictors of illicit substance 

abuse/dependence at baseline included alcohol abuse/dependence, tobacco 

abuse/dependence, being in a current major depressive episode, history of a lifetime manic 

episode, current suicide risk, and male sex. While at the 5-year follow-up period the 

strongest predictors of illicit substance abuse/dependence included tobacco 

abuse/dependence at baseline, history of a lifetime manic episode at baseline, male sex, 

alcohol abuse/dependence at baseline, and current suicide risk at baseline. Our study 

demonstrated that machine learning techniques are especially promising in the context of 

clinical outcomes, such as substance use/misuse, since we predicted illicit substance 

abuse/dependence at a high accuracy using sociodemographic and clinical characteristics 

coupled with machine learning approaches. Previous findings indicate that studies with 

machine learning models applied to substance use data were limited in that they 

predominantly investigated physiological or behavioural predictors which are more 

complicated to assess in clinical settings than the sociodemographic or clinical 

characteristics that were identified as predictors by our study (Barenholtz et al., 2020). Our 

study found a relatively high prevalence of current (past 3 months) illicit substance 

abuse/dependence among Brazilian young adults at baseline of 11.7% and at the 5-year 

follow-up period of 16.5%. This further demonstrates the need for employing advanced 

machine learning approaches to identify robust predictors of substance use/misuse, 
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particularly in youth that are at an elevated risk, since this can also better inform early 

intervention and prevention efforts (Rampa et al., 2021).  

Finally, Chapter 4 presents a comprehensive systematic review and meta-analysis 

that examined whether childhood maltreatment is a predictor of substance use/misuse 

among youth. Altogether, the findings from this study indicated that various types of 

childhood maltreatment were significant predictors of various types of youth substance 

use/misuse. We found that sexual abuse and physical abuse were the most frequently 

investigated childhood maltreatment types, while alcohol was the most frequently 

investigated substance type. In contrast, few studies investigated neglect or emotional 

abuse, as well as other specific illicit substances (e.g., depressants, stimulants, opioids, and 

psychedelics), indicating a gap in the literature that should be addressed by future studies 

being conducted on this topic with a focus on these specific childhood maltreatment and 

substance types.  

Our large systematic review and meta-analysis in Chapter 4 was novel in that it 

investigated a wide variety of physical and non-physical forms of childhood maltreatment 

(e.g., physical abuse, sexual abuse, emotional abuse, physical neglect, and emotional 

neglect) and a wide variety of youth substance use/misuse types (e.g., alcohol, cannabis, 

and other illicit drugs). We found that unspecified childhood maltreatment, physical abuse, 

and sexual abuse were predictors of alcohol use/misuse, cannabis use/misuse, and 

unspecified substance use/misuse among youth. Additionally, there was preliminary 

evidence to support that emotional abuse as well as emotional neglect predicted cannabis 

use/misuse in youth and that emotional abuse predicted unspecified substance use/misuse 
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in youth. However, there was not enough evidence to support such an association between 

emotional abuse, emotional neglect, physical neglect, and unspecified neglect with some 

of the other types of youth substance use/misuse. These findings show that several types of 

childhood maltreatment are important predictors of substance use/misuse in youth, 

highlighting the significance of identifying other preventable or modifiable predictors of 

youth substance use/misuse since this may further enhance prevention and intervention 

efforts in this area (Rampa et al., 2021; Teicher et al., 2016). 

 

5.2 Significance and General Discussion 
Overall, the findings of this thesis indicate the severity of substance use/misuse 

among youth and numerous predictors or other associated factors, thus, it is of utmost 

importance for suitable policy and prevention or intervention efforts aimed at addressing 

this problem to be developed. There is evidence to support that alcohol policies are 

important in preventing and minimizing underage alcohol use and alcohol-related harms 

among youth (Babor et al., 2022; Degenhardt et al., 2016; Livingston, 2024; Smith et al., 

2024). The most promising policy measures to reduce alcohol consumption and its related 

harms in the general population include taxation, restrictions on physical availability, 

marketing restrictions or bans, and measures against driving while under the influence 

(Babor et al., 2022; Degenhardt et al., 2016). Prior findings also indicate that some youth-

specific policies are effective, such as increasing the minimum legal purchasing age to a 

minimum of 18 years and enforcement of zero-tolerance policies regarding driving under 

the influence of alcohol for youth drivers (Babor et al., 2022; Smith et al., 2024). Regarding 
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interventions aimed at minimizing alcohol-related harms, there is accumulating evidence 

to suggest that behaviour or group therapy, family-based treatment programs, motivational 

enhancement, and specific types of pharmacotherapies are effective (Babor et al., 2022). In 

countries where recreational cannabis use has been legalized, similar policy measures to 

those implemented for alcohol, can be implemented to aid in the prevention and reduction 

of cannabis use and its associated harms among youth (Azofeifa et al., 2015). However, 

underlying sociodemographic and clinical factors associated with substance use/misuse in 

youth, such as the ones identified in Chapters 2-4 of this thesis, may limit the effectiveness 

of such policies or interventions (Livingston, 2024; Teicher et al., 2022).  

In the case of illicit drugs, the aforementioned policy measures are unavailable 

(Stockings et al., 2016). There is some evidence of effective interventions to aid in the 

management of illicit substance use/misuse including individual or family therapy, school-

based interventions, and medication-assisted treatment (Becker et al., 2023; Kulak & 

Griswold, 2019; Stockings et al., 2016). However, prior research into effective 

interventions for the management of illicit substance use/misuse has been limited in that it 

has predominantly been conducted in high-income countries and there is a lack of research 

into specific interventions for youth (Stockings et al., 2016). Thus, the identification of 

strong modifiable or preventable predictors for substance use/misuse among youth is 

important to better inform policy or intervention efforts (Livingston, 2024; Rampa et al., 

2021; Teicher et al., 2022). For instance, since childhood maltreatment is a modifiable and 

preventable predictor of various different types of youth substance use/misuse, as discussed 

in Chapter 4 of this thesis, prevention or intervention efforts addressing childhood 
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maltreatment may further help to prevent or mitigate youth substance use/misuse (Teicher 

et al., 2016, 2022; Wekerle et al., 2019). Importantly, there is evidence indicating that home-

visiting programs, parenting programs, school-based educational programs, and enhanced 

foster care placements help to prevent or mitigate childhood maltreatment and its associated 

consequences (MacMillan et al., 2009). Previous research has also found that childhood 

maltreatment is a predictor of executive functioning difficulties and deficits in executive 

functioning are also predictive of progression toward substance use disorders in youth with 

heightened reward sensitivity (Khurana et al., 2015; Letkiewicz et al., 2021; Lund et al., 

2020; Peeters et al., 2017). Therefore, the identification of strong predictors of youth 

substance use/misuse, such as childhood maltreatment, may elucidate the underlying 

processes contributing to the risk of youth to use or misuse substances and the 

reinforcement or progression of such behaviours. This could prove to be especially 

beneficial in the facilitation of early intervention or prevention efforts since it provides 

additional modifiable targets, such as improving executive functioning among youth with 

a history of childhood maltreatment, which could still in turn lead to the prevention or 

mitigation of youth substance use/misuse. Interestingly, there is evidence to suggest that 

transcranial direct stimulation combined with a mindfulness-based treatment can 

significantly improve executive functioning and decrease craving among youth with a 

methamphetamine addiction (Alizadehgoradel et al., 2021). There is currently a lack of 

research into preventive or intervention-based measures for other potential modifiable and 

preventable risk factors of substance use/misuse such as poor nutrition or inadequate 

physical activity, thus further research on this topic may be a promising future direction to 
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inform additional strategies for protecting youth from using/misusing substances (Abrantes 

et al., 2023; Brellenthin & Lee, 2018; Schroeder & Higgins, 2017; Tremain et al., 2020).  

Recreational cannabis use has been legalized in several countries and states often 

with a goal of regulating cannabis sales and distribution, especially among vulnerable 

populations including youth (Kourgiantakis et al., 2024; Stone, 2020). However, recent 

findings indicate that recreational cannabis legalization is associated with adolescent 

perceptions of acceptability regarding social norms related to youth cannabis use (e.g., 

youth perceiving parental acceptance of cannabis use, and decreases in youth perceptions 

of cannabis-related harms) (Ladegard & Bhatia, 2023; Stone, 2020; Young-Wolff et al., 

2024). Precariously, youth perceptions of parental or other social acceptance pertaining to 

cannabis use are related to subsequent youth cannabis use (Ladegard & Bhatia, 2023; Stone, 

2020; Young-Wolff et al., 2024). This is problematic considering the many associations of 

youth cannabis use with adverse outcomes such as subsequent cannabis dependence, other 

illicit drug use, psychosis, depression, suicide attempts as well as suicides, cognitive 

deficits, lung injury, and car crashes due to impairment (Kourgiantakis et al., 2024; 

O’Grady et al., 2024; Silins et al., 2014; UNODC, 2022). There is also evidence of 

associations between the legalization of recreational cannabis use and higher usage rates 

among youth, an increased prevalence of cannabis use among young adults, and an increase 

in cannabis-related emergency department visits among youth (Kourgiantakis et al., 2024; 

O’Grady et al., 2024; UNODC, 2022; Young-Wolff et al., 2024). More specifically, a recent 

scoping review by Kourgiantakis et al., 2024 reported that following the legalization of 

recreational cannabis use in Canada, the majority of studies investigating cannabis-related 
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emergency department visits found a rise among youth including for cannabinoid 

hyperemesis syndrome (Andrews et al., 2022), poisonings from recreational cannabis use 

(Zhang et al., 2022), and mental or behavioural effects due to cannabis use (Auger et al., 

2021). There is an urgent need for policy efforts to focus on addressing the issue of cannabis 

use among youth in places where recreational cannabis use has been legalized, perhaps 

through the implementation of strategies involving public education programs, further 

restricting youth access, or increasing training for clinicians (Kourgiantakis et al., 2024; 

Ladegard & Bhatia, 2023; Silins et al., 2014; Young-Wolff et al., 2024).  

Considering important risk factors associated with youth substance use/misuse that 

could be targeted with various interventions that have previously been found to be effective, 

may facilitate the process of preventing or reducing youth substance use/misuse. It is 

important to recognize that low- and middle-income countries often lack the capacity to 

implement health services and strategies for the prevention and treatment of mental 

disorders, including substance use/misuse, with cost-effectiveness as a considerable barrier 

(Babor et al., 2022; Erskine et al., 2015). There is an especially high need for health 

resources to be allocated to services or strategies focused on prevention and intervention 

efforts regarding substance use/misuse among youth in low- and middle-income countries 

(Erskine et al., 2015). Thus, the identification of predictors or other associated factors of 

youth substance use/misuse in low- and middle-income countries such as Brazil which was 

the focus of Chapters 2 and 3 of this thesis is especially relevant.  

Depression, history of a manic episode, suicide risk, use or misuse of other 

substances (e.g., tobacco, alcohol, or illicit substances), having no religion or religion other 
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than Christianity, residing in rural areas, and male sex were identified as significant risk 

factors or predictors of underage alcohol use or illicit substance misuse among Brazilian 

youth (refer to Chapters 2 and 3 of this thesis). Standard first-line treatments for depression 

in youth include antidepressant monotherapy (e.g., fluoxetine, or escitalopram) and 

psychotherapy (e.g., cognitive behavioural therapy, affect-focused psychodynamic 

psychotherapy, family therapy, interpersonal therapy, and individual therapy) (Hazell, 

2021; Selph & McDonagh, 2019). Notably, findings by Rohde et al., 2012 indicated that 

reduced rates of substance use for up to two years following the intervention resulted as a 

secondary benefit of a six-week group cognitive behavioural therapy depression prevention 

program in adolescents with high levels of depressive symptoms at baseline. Interventions 

that result in favourable effects for multiple youth mental health conditions, such as for 

depression and substance use, are especially advantageous for cost-effectiveness (Rohde et 

al., 2012). In the case of manic episodes among youth, suitable treatment options often 

involve both pharmacotherapy with a mood stabilizer or antipsychotic medication (e.g., 

lithium, aripiprazole, quetiapine, risperidone, or olanzapine) as well as psychotherapy (e.g., 

family-focused therapy, multifamily psychoeducational psychotherapy, or cognitive 

behavioural therapy) (Cichon et al., 2020; Elsayed et al., 2022). There is evidence that 

dialectical behavioural therapy for adolescents is effective in reducing suicidality among 

youth, while other interventions have shown promise (e.g., integrated cognitive behavioural 

therapy, the Safe Alternatives for Teens and Youths family intervention program, and 

various technology-based interventions) but need to be further investigated (Busby et al., 

2020). Measures that have demonstrated effectiveness in preventing or reducing youth 
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substance use/misuse including alcohol, tobacco, or illicit substances are taxation, 

advertising restrictions or bans, minimum legal ages, school-based interventions, and 

individual or family therapy (Babor et al., 2022; Becker et al., 2023; Degenhardt et al., 

2016; Jiloha, 2017; Kulak & Griswold, 2019; Stockings et al., 2016). Additionally, the US 

Preventive Services Task Force reported a moderate net benefit for primary care 

interventions involving education or counseling to prevent the initiation of tobacco use in 

youth, while recommending that further research studies focus on effective interventions to 

aid in the cessation of tobacco use among youth that use tobacco (Owens et al., 2020). 

These recommendations are especially important given that tobacco use among youth is a 

known predictor of subsequent use/misuse of other substances (Jiloha, 2017; Lewinsohn et 

al., 1999; Siqueira & Brook, 2003; Torabi et al., 1993). Sociodemographic risk factors or 

predictors of youth substance use/misuse such as having no religion, residing in rural areas, 

and male sex are useful to inform the development of further substance use/misuse 

prevention or intervention strategies and for identifying high-risk individuals. For example, 

prior findings suggest that involvement in religious organizations or other structured leisure 

activity programs protects against substance use/misuse in youth, thus encouraging youth 

to participate in such groups and programs may also help with substance use/misuse 

prevention efforts (MacKillop & Ray, 2017; Trucco, 2020; Woodward et al., 2023).  

Chapter 4 of this thesis indicated that a variety of childhood maltreatment types are 

predictive of several different types of substance use/misuse among youth across the globe. 

Trauma-focused cognitive behavioural therapy is the leading treatment for youth with a 

history of childhood maltreatment with substantial evidence to support improvement in 
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trauma responses and related problematic behaviours or symptoms, including mental health 

conditions (MacMillan et al., 2009; Wekerle et al., 2019). Overall, the identification and 

consideration of risk factors or predictors of youth substance use/misuse has the potential 

to expedite more comprehensive prevention and intervention efforts.  

 

5.3 Strengths 
A more detailed account of the strengths pertaining to each of the studies included 

in this thesis, are presented in the corresponding chapters. Generally, the findings of these 

studies emphasize the problematic nature of substance use/misuse in youth as demonstrated 

by the high prevalences and numerous associated factors that were found. These novel 

findings are particularly relevant from a clinical perspective considering the various 

sociodemographic and clinical risk factors or predictors of youth substance use/misuse that 

were identified in Chapters 2-4.  

The study in Chapter 2, used a nationwide, multi-stage, probability sample 

household survey which ensured that the results of this study are generalizable to the entire 

adolescent Brazilian population between the ages of 12 to 17 years. Prior studies assessing 

the prevalence of alcohol use among Brazilian adolescents were limited in that they focused 

on school-based samples (Coutinho et al., 2016; Filho et al., 2012; Machado et al., 2018). 

Associations between underage drinking over the past 12 months and a wide variety of 

sociodemographic and clinical factors were assessed using robust sampling methods and 

multivariate analysis considering survey weights and design.  
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 The sophisticated machine learning techniques used in Chapter 3 are promising 

from a clinical perspective since our findings indicate the potential high accuracy of 

utilizing similar methods in the context of predicting diagnostic or prognostic outcomes, 

particularly related to substance misuse. Numerous sociodemographic and clinical 

predictors of illicit substance abuse/dependence were investigated, which are more feasible 

to assess in clinical settings than physiological or behavioural predictors that prior machine 

learning studies with substance use data had focused on (Barenholtz et al., 2020). Other 

strengths of this study include the prospective cohort design and the use of probabilistic 

sampling. 

 The systematic review and meta-analysis in Chapter 4 was the first to investigate a 

wide variety of non-physical and physical types of childhood maltreatment as predictors of 

a wide variety of substance use/misuse types among youth, in a comprehensive manner. 

This large systematic review included 58 different studies with a total of 170,749 

participants across all studies. The results were first organized by substance type outcomes 

including alcohol, cannabis, unspecified substances, and other specific illicit substances. 

The results were further organized by maltreatment type exposures including unspecified 

childhood maltreatment, physical abuse, sexual abuse, emotional abuse, unspecified 

neglect, emotional neglect, and physical neglect. Just two recent systematic reviews on 

similar topics have been conducted, but they were both limited in that they looked at only 

physical or sexual abuse as maltreatment types and only cannabis as a substance type (De 

la Peña-Arteaga et al., 2021; Martínez-Mota et al., 2020).  
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5.4 Limitations 
The specific limitations of each study are further discussed in the relevant chapters, 

while the main limitations are summarized below.  

It is important to note that cross-sectional study designs preclude making inferences 

regarding causality, thus, longitudinal study designs are more suitable when investigating 

risk factors or predictors of outcomes such as substance use/misuse. The study in Chapter 

2 had a cross-sectional design which was appropriate for its primary aim of estimating the 

prevalence of underage alcohol use in Brazilian adolescents. However, the cross-sectional 

design was limited in determining whether the various factors associated with underage 

drinking were risk factors or outcomes. Similarly, most of the studies that were included 

for our systematic review in Chapter 4, had a cross-sectional design which we decided to 

consider since childhood maltreatment was usually assessed retrospectively before 

substance use/misuse had occurred.  

During the assessment of the main substance use/misuse outcomes, social 

desirability response bias may have contributed to underreporting of substance use/misuse 

by select study participants that had a high level of socially desirable responding (Latkin et 

al., 2017). This is a limitation for the studies in Chapter 2 and Chapter 3 which used a self-

report questionnaire or validated screening test to assess the main substance use/misuse 

outcomes. Additionally, several of the studies included in the systematic review for Chapter 

4 also used self-report measures to assess their substance use/misuse outcomes. Moreover, 

when assessing clinical outcomes such as substance use/misuse, structured clinical 

interviews are more robust methods that provide more detailed information than self-report 

questionnaires or screening tests, which should be considered for future studies.   
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The systematic review and meta-analysis in Chapter 4 was limited in that there was 

a lack of studies that investigated neglect or emotional abuse as childhood maltreatment 

types, and the use/misuse of other specific illicit substance types. Fortunately, our findings 

indicated this significant gap in the literature that future studies should aim to address. 

Additionally, a major limitation is that the relevant raw data was not reported by majority 

of the studies in our systematic review and therefore these studies could not be included in 

the meta-analyses. Thus, research studies should also ensure that they report all raw data, 

regardless of whether or not they find significant results in order to reduce publication bias 

in the meta-analyses.  

 

5.5 Future Directions 
Considering that most of the previous studies looking into factors associated with 

substance use/misuse in youth had cross-sectional study designs, future studies on 

predictors or risk factors of substance use/misuse among youth should consider using a 

longitudinal design which gives better insight into causal relationships. Additional studies 

on the topic of substance use/misuse in youth should be conducted in low- and middle-

income countries since prior studies have predominantly focused on high-income countries, 

such as the United States (Livingston, 2024; Smith et al., 2024). The findings from the 2019 

Global Burden of Disease Study also indicated that there is a lack of epidemiological data 

regarding mental disorders in youth from less privileged regions (Kieling et al., 2024).  

Machine learning techniques are well-equipped to make diagnostic or prognostic 

predictions involving complex, multi-dimensional, clinical data (Barenholtz et al., 2020; 
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Squeglia et al., 2017). Therefore, future studies should be conducted using machine 

learning approaches to identify predictors of substance use/misuse among youth using more 

robust validation methods including external datasets for testing rather than a holdout 

dataset to increase generalizability.  

While emotional abuse and neglect are among the most prevalent forms of 

childhood maltreatment (Stoltenborgh et al., 2015), a limited number of studies have 

investigated these maltreatment types and instead previous research tended to focus on 

physical forms of childhood maltreatment (De la Peña-Arteaga et al., 2021; Martínez-Mota 

et al., 2020). Thus, further studies on predictors of substance use in youth should investigate 

emotional abuse and neglect as predictors to determine whether these non-physical forms 

of maltreatment also predict substance use/misuse. The development and implementation 

of effective interventions for preventable or modifiable predictors of youth substance 

use/misuse such as childhood maltreatment (Teicher et al., 2016), or even potentially 

nutrition or physical activity (Abrantes et al., 2023; Brellenthin & Lee, 2018; Schroeder & 

Higgins, 2017; Tremain et al., 2020), is important for future research to focus on since the 

prevention of such predictors may in turn also aid with the prevention of substance 

use/misuse in youth. 

 Further research into early preventive or treatment-based interventions that are 

effective in youth is particularly important since once youth that are at the highest risk of 

substance use/misuse are identified by predictors or risk factors, such as the ones found in 

this thesis, these interventions can be promptly implemented to mitigate or prevent the 

associated adverse outcomes (Stockings et al., 2016). Studies focused on additional 
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interventions targeting significant clinical risk factors or predictors of youth substance 

use/misuse hold the potential to speed up prevention efforts. For instance, suicide risk was 

identified as a predictor of illicit substance abuse/dependence in Chapter 3 of this thesis. 

While there is some preliminary evidence to suggest that technology-based interventions 

and other programs aimed at reducing suicidality may be helpful, more robust studies are 

needed to confirm these findings (Busby et al., 2020). Similarly, further research should be 

conducted on sociodemographic predictors of youth substance use/misuse since this can 

also provide insight into other underlying factors for prevention and intervention efforts to 

address.  

 

5.6 Conclusion 
The research presented in this thesis demonstrates the numerous associations 

between substance use/misuse among youth and various predictors or other associated 

factors including sociodemographic or clinical characteristics. We identified several risk 

factors or predictors of youth substance use/misuse such as tobacco use/misuse, depression, 

manic episode history, other/no religion, residing in rural areas, and childhood 

maltreatment history. Overall, this thesis indicates the promising potential of identifying 

important predictors or other associated factors of substance use/misuse among youth in 

informing future prevention and intervention efforts.  
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