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Abstract

Objective In response to recent research documenting a

link between early substance use and suicidal behaviors

among youth, the current study sought to examine the

associations between ages of substance use initiation and

suicidal behavior among students in France and the USA.

Methods Cross-sectional logistic regression analyses

based on the 2003 European School Survey Project on

Alcohol and Other Drugs (ESPAD) survey (France;

n = 13,187) and the 2003 Youth Risk Behavior Survey

(YRBS) (United States; n = 15,136) assessed associations

between early substance use initiation (i.e., alcohol, ciga-

rette and cannabis/marijuana) and suicide ideation and

attempts while controlling for potential confounders.

Results Early alcohol use initiation (ORadj = 1.52; 95%

CI 1.17–1.97) and early cannabis/marijuana use initiation

(ORadj = 2.90; 95% CI 2.20–3.83) were associated with

suicide attempt in France. Early smoking was associated

with suicide attempt in both France (ORadj = 1.92; 95%

CI 1.55–2.37) and the USA (ORadj = 1.53; 95% CI

1.02–2.28). Sex differences were also noted.

Conclusions The associations between substance use

initiation and suicidal behaviors differed in the United

States and France. These findings, placed into context, can

assist the development and implementation of prevention

strategies that seek to reduce the harmful consequences of

early substance use among youth.

Keywords Alcohol use initiation � Cigarette initiation �
Cannabis initiation � Marijuana initiation �
Suicide attempts � Suicide ideation � France � USA �
Students

Introduction

Alcohol and other drug use are serious risk factors for

chronic diseases, injuries and other adverse health out-

comes worldwide (Benegal et al. 2007; Rehm et al. 2009;

World Health Organization [WHO] 2007, 2008, 2009). The

widespread uses of tobacco products, alcohol, and other

substances have been well documented as have the many

harmful consequences of their use. It is estimated that

globally, alcohol causes 1.8 million or 3.2% of all deaths

and accounts for 4.0% of disease burden (Benegal et al.

2007). Similarly, tobacco use is estimated to kill more than

5 million people worldwide each year (WHO 2009). To

emphasize the problem of tobacco use, the World Health

Organization (2008) published a report on the Global
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Tobacco Epidemic , which outlined tobacco as the ‘‘global

agent of death.’’ The global burden of disease from alcohol

and tobacco use and exposure are of tremendous scope and

represents a priority for prevention worldwide.

While substance abuse and misuse are of major concern

across populations and age groups, substance use by youth

is particularly troubling. Youth appear very vulnerable to

adverse health outcomes of early substance use, including

both acute and long-term consequences resulting in inju-

ries, violence, substance dependence, and other chronic

diseases and conditions. With respect to alcohol, there is

increasing empirical support that early alcohol use initia-

tion specifically contributes to long lasting health problems

over the life course. More specifically, research shows that

early alcohol use is associated with higher likelihood of

alcohol dependence (Hingson et al. 2006), other substance

use and criminal activity (Ellickson et al. 2003), uninten-

tional injuries (Hingson et al. 2000, 2003a) unplanned and

unprotected sex (Hingson et al. 2003b), involvement in

physical fights (Hingson et al. 2001), and suicidal ideation

and attempts (Bossarte and Swahn 2011; Cho et al. 2007;

Swahn and Bossarte 2007; Swahn et al. 2008, 2010).

While early alcohol use has been documented to be an

important risk factor for adverse health outcomes, there are

relatively few reports on early initiation of alcohol use

and risk for suicidal ideation and attempts specifically

(Bossarte and Swahn 2011; Cho et al. 2007; Swahn and

Bossarte 2007; Swahn et al. 2008, 2010). These studies are

in contrast with previous research on alcohol use, e.g.,

moderate to heavy alcohol consumption, for which there

are abundant data showing an association with suicide and

suicidal behaviors (Borowsky et al. 2001; Brady 2006;

Bridge et al. 2006; Department of Health and Human

Services 1999; Flisher et al. 2000; Moscicki 2001; Wu

et al. 2004). However, recent research linking early alcohol

and substance use initiation to suicide ideation and

attempts is particularly intriguing. One study of youth in a

disadvantaged, urban community in the United States

(USA) found that youth who reported pre-teen (\13 years

of age) alcohol use initiation were significantly more likely

than non-drinkers to also report suicide ideation and sui-

cide attempts (Swahn et al. 2008). Similar findings have

been reported in other students representing different

populations (Bossarte and Swahn 2011; Swahn and

Bossarte 2007; Swahn et al. 2010).

Another study of urban youth in the USA examined the

role of early substance use initiation and suicidal behaviors

among high school students (Cho et al. 2007). The study by

Cho and colleagues (2007) also examined the role of ini-

tiation of other substances including cigarette smoking and

hard drugs on suicidal behaviors, and found that among

girls, early initiation of cigarette smoking, getting drunk,

and hard drug use was also associated with depressive

symptoms and suicidal behaviors, while among boys, ear-

lier onset of cigarette smoking and hard drug use was

associated with suicidal behaviors. There is a an increasing

number of studies that show smoking as a significant factor

associated with suicidal behaviors and suicide mortality

among youth and adults in the USA (Hockenberry et al.

2010), in Germany (Schneider et al. 2010), in Greece

(Kokkevi et al. 2010), in Hungary (Döme et al. 2011) and

in New Zealand (Boden et al. 2008; McGee et al. 2005).

However, important findings have been noted with respect

to sex differences between boys and girls. Findings from

the USA, also indicate that smoking may be a stronger

factor for planning a suicide attempt and also for making a

suicide attempt among girls than boys (Epstein and Spirito

2010).

Fewer studies have examined the role of cannabis use in

suicidal behaviors but also show an important association

between cannabis use and completed suicides among

Swedish men in the military (Price et al. 2009) and

between cannabis use and deliberate self-harm among

adolescents in England and Norway (Rossow et al. 2009).

These important findings suggest that substance use among

youth is strongly associated with different measures of

suicidal behaviors and also completed suicides. However,

the extent to which early initiation of these substances, in

particular cannabis, may also increase the risk for

involvement in suicidal behaviors in nationally represen-

tative samples of youth in the USA and France is not well

known.

In France, the cultural context for alcohol and other drug

use as well as the prevalence and scope of use differ

markedly from the USA. However, few studies have sought

to specifically compare data between the USA and France

to better disentangle the potential social and cultural sim-

ilarities and differences that may contribute to patterns and

consequences of drug use. Research shows that in France

the relationship between substance use and suicide

attempts is also striking (Pages et al. 2004), suggesting that

the link may not be culture and context specific.

Although the specific mechanism is unclear, findings

from previous research suggest that early initiation of any

substance use may increase the likelihood of suicidal

behaviors and that these findings may be applicable across

cultures. It appears that alcohol use contributes to suicidal

behaviors both directly and indirectly. More specifically,

early and acute alcohol use or intoxication may serve as a

facilitator of suicide attempts (Bridge et al. 2006), and may

also predispose suicidal behavior through its depressogenic

affect and promotion of adverse life events (Brady 2006).

However, with respect to other substances such as tobacco

and marijuana/cannabis, the pathways to suicide and sui-

cidal behavior are likely very different from those

identified for alcohol use. It is also likely that early alcohol
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use or use of other substances early in life may be markers

for the complex interactions between sociocultural, devel-

opmental, psychiatric, psychological, and family-

environmental factors that can all contribute to suicidal

behaviors among youth (Bridge et al. 2006).

To replicate and extend findings from previous research,

the current study will examine the associations between

pre-teen smoking initiation, pre-teen alcohol use initiation,

pre-teen cannabis/marijuana initiation and suicidal ideation

and attempt among two nationally representative samples

of students in the USA and in France. These comparisons

will determine if the associations between early substance

use initiation and suicidal behaviors are unique to youth in

the USA or extend to youth in different cultural contexts

and also if they vary for boys and girls. This is important

since previous research indicates different patterns by sex

(Cho et al. 2007; Epstein and Spirito 2010; Swahn et al.

2010). Moreover, comparisons across countries may help

elucidate, at least indirectly, the extent to which policies,

legal restrictions or social norms may play a role in the

potential associations between early substance use initia-

tion and suicidal behaviors.

Alcohol remains the most commonly used drug among

both boys and girls in high school across the USA and

France. Use of both tobacco products and other substances

are also relatively common among youth in the USA and

France [Centers for Disease Control and Prevention

(CDC) (2008; Choquet et al. 2008). Policies with respect

to access and use of substances are clearly different across

countries. Therefore, determining the extent to which early

substance use initiation is linked to suicidal behaviors

among youth in cross-cultural settings is critically

important and can provide useful information for the

selection of appropriate prevention strategies as well as

clinical interventions.

Methods

Data used for the analyses were collected as part of the

2003 National Youth Risk Behavior Surveillance System

(YRBSS) conducted by the CDC. Details regarding the

survey methodology are described elsewhere (CDC

2004). In brief, this survey used a three-stage cluster

sample design to produce a nationally representative

sample of high school students in grades 9 through 12.

The first stage sampling frame contained primary sam-

pling units (PSUs), consisting of large counties or groups

of smaller, adjacent counties. From the 1,256 PSUs, 57

were selected from 16 strata formed on the basis of the

degree of urbanization and the relative percentage of

Black or African American, non-Hispanic Students and

Hispanic (Hispanic or Latino student of any race) in the

PSU. The PSUs were selected with probability propor-

tional to total school enrollment. At the second sampling

stage, 195 schools were selected with probability also

proportional to individual school enrollment. The third

stage of sampling consisted of randomly selecting one or

two intact classes of a required subject (e.g., English or

social studies) from grades 9–12 at each chosen school.

All students in the selected classes were eligible to

participate. Participation in the survey was voluntary and

anonymous following parental permission. Student com-

pleted the self-administered questionnaire consisting of

95 items and recorded responses directly on a computer-

scannable answer sheet. In 2003, 153 of the 195 sampled

schools participated in the survey. There were 15,214

usable questionnaires received from the 15,240 com-

pleted questionnaires. The school response rate was 81%,

and the student response rate was 83%, resulting in an

overall response rate of 67%. A weighting factor was

applied to each student record to adjust for non-response

and for the varying probabilities of selection. The data in

the final analytic file are representative of students in

grades 9–12 attending public and private schools in the

USA.

The European School Survey Project on Alcohol and

Other Drugs (ESPAD) dataset (France) was coordinated by

Marie Choquet at Institut National de la Santé et de la

Recherche Médicale (INSERM) and François Beck at

Observatoire Français des Drogues et des Toxicomanies

(OFDT). The French study covered all grades from 6 to 12.

The Ministry of Education conducts a population census of

the population of pupils each year in September. The

sample of 450 schools was drawn from a computerized list

of schools, which was updated at the end of November

2002, as a stratified random sample of schools propor-

tionate to school size. The strata represented type of school,

type of area (urban/rural) and educational characteristics

(priority zone or not). From each selected school, two

grades were selected by identifying (by headmaster) two

classes with a teacher’s name closest to L in the alphabet

resulting in a sample of 900 classes. The gender distribu-

tion in the different types of schools was 50% girls in

public and 48% in private junior high schools, and 55% in

both types of senior high schools. The sample, which

covers all age groups from 11 to 19, was considered to be

self-weighted. Participation in the ESPAD survey was

voluntary and anonymous following passive parental con-

sent (parental permission was refused by only 1.2%).

Student completed the self-administered questionnaire in

about 45 min. One hundred fifty-eight of the 195 sampled

schools participated in the survey. The student response

rate was 91.0%.
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Measures

Most questions were worded similarly across the ESPAD

and YRBS. The description and wording of the measures

used in the analyses are presented in Table 1. Both of the

outcome variables, suicide ideation and attempts, as well as

the measures of current or lifetime substance use and

potential confounders were dichotomized. Each measure of

Table 1 Wording and coding of questions used in analyses of the European School Survey Project on Alcohol and Other Drugs (ESPAD) and

the Youth Risk Behavior Survey (YRBS)

Variables European School Survey Project on Alcohol

and Other Drugs (France)

Youth Risk Behavior Survey (USA)

Wording of the 2003 survey

Response options/variable coding

Wording of the 2003 survey questions

Response options/variable coding

Suicide ideation During the last 12 months, did you ever think about suicide?

Coded: Often enough or very often, versus everyone else

During the past 12 months, did you ever seriously consider

attempting suicide? Coded: Any versus none

Suicide attempt During the life course, how many times did you actually

attempt suicide? Coded: Once or more often, versus

everyone else

During the past 12 months, how many times did you actually

attempt suicide? Coded: Any versus none

Alcohol

initiation

When (if ever) did you first drink? (a) beer, (b) wine (at least

one glass), (c) cider, (d) champagne (at least one glass),

(e) spirits (at least one glass). Coded for year of initiation

and then dichotomized \13 versus C13)

How old were you when you had your first drink of alcohol

other than a few sips? Coded \13 versus C13

Smoking

initiation

When (if ever) did you first smoke your first cigarette? Coded

for year of initiation and then dichotomized \13

versus C13)

How old were you when you smoked a whole cigarette for the

first time? Coded \13 versus C13

Marijuana

initiation

When (if ever) did you first try marijuana, hashish? Coded for

year of initiation and then dichotomized \13 versus C13)

How old were you when you tried marijuana for the first

time? Coded \13 versus C13

Tobacco use During the last 30 days, did you smoke cigarettes? Coded:

any smoking versus none

During the past 30 days, on how many days did you smoke

cigarettes? Coded: Any versus none

Heavy alcohol

use

During the last 30 days, how many times (if any) have you

had 5 or more drinks of alcohol in a row? Coded any heavy

alcohol use versus none

During the past 30 days, on how many days did you have 5 or

more drinks of alcohol in a row, that is, within a couple of

hours? Coded: Any versus none

Cannabis/

marijuana use

During the last 30 days, how many occasions (if any) have

you used marijuana (grass, pot) or hashish (hash, hash oil)?

Coded: Any use versus none

During the past 30 days, how many times did you use

marijuana? Coded: Any versus none

Cocaine use During your life course, how many occasions (if any) have

you used? (a) crack, (b) cocaine. Coded: Any use of either

crack or cocaine versus none

During the past 30 days, how many times did you use any

form of cocaine, including powder, crack, or freebase?

Coded: Any versus none

Sadness/

depressive

mood

During the last 12 months, how often have you? (a) felt too

tired to do things, (b) having trouble going to sleep or

staying asleep, (c) felt unhappy, sad or depressed, (d) felt

hopeless about the future, (e) felt nervous or tense, and

(f) worrying too much about things. Responses ranged from

never (1), rarely (2), often enough/very often (3).

Depressive mood was defined as the sum of the items

(range 6-18) equal or higher than 17a

During the past 12 months, did you ever feel so sad or

hopeless almost every day for two weeks or more in a row

that you stopped doing your usual activities? Coded: Any

versus none

Violence

victimization

During the last 12 months, have you been victim of …?:

knocks, stealing, racket, racial actions, verbal violence.

(Coded: Yes for at least one item reflecting any

victimization

During the past 12 months, did your boyfriend or girlfriend

ever hit, slap, or physically hurt you on purpose? Coded:

Any versus none

Sexual assault In the course of your life, have you been victim of a sexual

aggression? Coded: Any versus none

Have you ever been physically forced to have sexual

intercourse when you did not want to? Coded: Any versus

none

Involvement in

fight

During the last 12 months, how often have you? Hit one of

your teachers/Gotten mixed into a fight in school or at

work/Taken part in a fight where a group of your friends

were against another group. Coded: 1 or more time versus

none for any of the items

During the past 12 months, how many times were you in a

physical fight? Coded: Any versus none.

a Depressive mood was measured by the French version of a self-reported scale for adolescents [Kandel DB, Davies M. Epidemiology of

depressive mood in adolescents an empirical study. Arch Gen Psychiatry 1982; 39: 1205-1212]. The European School Survey Project on Alcohol

and Other Drugs (ESPAD) was conducted in France in 2003 and the Youth Risk Behavior Survey (YRBS) was conducted in the USA in 2003
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substance use initiation was trichotomized to indicate never

use, substance use initiation prior to age 13, or substance

use initiation after age 13. Moreover, a range of potential

confounders were included in the analyses to assess current

substance use levels (i.e., any smoking, heavy drinking,

any cannabis use, and any cocaine use), sadness/depressive

mood, sexual assault victimization, other violent victim-

ization, involvement in physical fights.

Analysis

Cross-sectional logistic regression analyses were con-

ducted of each dataset to determine the associations

between pre-teen substance use initiation and suicide ide-

ation and attempts. Analyses were stratified by sex and

limited to students 13 years of age and older. YRBS data

were analyzed using SAS and SUDAAN statistical

software and ESPAD data were analyzed using STATA

software.

Results

In the USA, 16.8% and 7.6% of students reported suicide

ideation and attempts, respectively, whereas in France,

9.6% and 8.9% of students reported suicide ideation and

attempts, respectively (Table 2). The prevalence of sub-

stance use initiation, current and lifetime substance use and

other measures is presented in Table 2. In the USA, the

prevalence of initiating pre-teen alcohol use, smoking and

marijuana was 27.7%, 18.1%, and 9.7%, respectively.

In France, the prevalence of initiating pre-teen alcohol use,

smoking and marijuana was 65.1%, 24.1%, and 3.9%,

respectively.

Table 2 Prevalence of suicidal ideation and attempts, age of substance use initiation, substance use, sadness, sexual assault and dating violence

victimization, and involvement in fights

2003 European School Survey Project on Alcohol and

Other Drugs

2003 Youth Risk Behavior Survey

France United States

Full sample

(n = 13,187) %

Boys

(n = 6,319) %

Girls

(n = 6,868) %

Full sample

(n = 15,136) %

Boys

(n = 7,576) %

Girls

(n = 7,530) %

Suicide ideation 9.59 6.84 12.11 16.81 12.63 21.23

Suicide attempt 8.88 5.38 12.10 7.58 4.73 10.57

Age of alcohol use initiation

Never 31.06 30.67 31.42 24.55 25.75 23.36

\13 years 65.14 65.63 64.69 27.67 31.88 23.24

C13 years 3.80 3.70 3.89 47.77 42.37 43.39

Age of cigarette smoking initiation

Never 49.73 51.92 47.71 55.97 55.19 61.75

\13 years 24.13 24.62 23.68 18.14 19.85 16.33

C13 years 26.14 23.45 28.61 25.89 24.96 26.80

Age of cannabis/marijuana use initiation

Never 68.28 65.06 71.24 59.04 56.55 61.75

\13 years 3.88 5.44 2.45 9.74 12.48 6.86

C13 years 27.84 29.50 26.31 31.22 30.97 31.39

Any smoking 30.04 28.61 31.35 21.78 21.69 21.85

Any heavy drinking 22.21 28.42 16.50 28.18 28.79 27.47

Any cannabis use 18.15 22.66 14.01 22.19 24.97 19.23

Any cocaine use 3.03 3.61 2.49 3.97 4.40 3.49

Sadness/depressive

mood

16.99 9.40 23.98 28.47 21.78 35.43

Sexual assault

victimization

4.62 1.36 7.62 8.82 5.91 11.82

Violence

victimization

31.45 34.28 28.84 8.73 8.67 8.75

Any involvement in

fights

38.68 50.89 27.45 32.90 40.46 24.97
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Bivariate logistic regression analyses examining the

associations between substance use initiation and suicide

ideation are presented in Table 3. Relative to those who

had not initiated substance use, pre-teen initiation of

alcohol use was associated with suicide ideation among

girls in France, and among both boys and girls in the USA.

Pre-teen initiation of smoking and cannabis/marijuana was

associated with suicide ideation among boys and girls in

France and also among boys and girls in the USA. Bivar-

iate associations between substance use initiation and

suicide attempts are presented in Table 4.

Logistic regression analyses of the associations between

substance use initiation and suicide ideation and attempts,

adjusted for demographic characteristics and potential con-

founders, are presented in Table 5. Pre-teen alcohol use

initiation was associated with suicide ideation among boys

and girls in the USA and with suicide attempts among girls in

France. Pre-teen smoking initiation was associated with

suicide ideation and attempts among girls in France and in

the USA. Pre-teen cannabis/marijuana initiation was asso-

ciated with suicide ideation and attempts among boys and

girls in France and among girls in the USA. Associations

were also observed between teen substance use initiation and

suicide ideation and attempts in both France and the USA.

Discussion

The current study examined the associations between early

substance use initiation, defined as first use prior to age

13 years, and suicide ideation and attempts in two large,

nationally representative samples of students in France and

the USA. Our findings show that after controlling for

confounders, early alcohol use initiation was associated

with suicide ideation and attempts among girls in France

and with suicide ideation among girls in the USA.

These findings confirm earlier studies conducted in the

USA and also clearly indicate that early alcohol use

Table 3 Bivariate associations between age of substance use initiation, other risk factors and suicide ideation

2003 European School Survey Project on Alcohol

and Other Drugs

2003 Youth Risk Behavior Survey

France United States

Full sample

(n = 13,187)

OR (95% CI)

Boys

(n = 6,319)

OR (95% CI)

Girls

(n = 6,86 8)

OR (95% CI)

Full sample

(n = 15,136)

OR (95%CI)

Boys

(n = 7,576)

OR (95% CI)

Girls

(n = 7,530)

OR (95% CI)

Age of alcohol use initiation

\13 years 1.32 (1.15–1.50) 1.11 (0.89–1.38) 1.47 (1.24–1.74) 2.95 (2.43–3.59) 2.56 (1.97–3.32) 3.72 (2.85–4.84)

C13 years 1.13 (0.81–1.56) 0.78 (0.43–1.44) 1.34 (0.91–1.99) 1.85 (1.52–2.26) 1.48 (1.07–2.04) 2.00 (1.54–2.60)

Age of cigarette smoking initiation

\13 years 2.23 (1.94–2.55) 1.64 (1.31–2.04) 2.70 (2.26–3.21) 2.62 (2.17–3.16) 2.51 (1.92–3.28) 3.00 (2.49–3.61)

C13 years 1.37 (1.18–1.59) 0.93 (0.72–1.21) 1.59 (1.32–1.90) 1.91 (1.67–2.19) 1.71 (1.31–2.22) 2.06 (1.81–2.34)

Age of cannabis/marijuana use initiation

\13 years 2.57 (2.03–3.25) 2.73 (1.97–3.79) 3.27 (2.29–4.65) 3.43 (2.73–4.30) 3.99 (2.92–5.45) 3.99 (2.92–5.44)

C13 years 1.51 (1.34–1.72) 1.31 (1.06–1.63) 1.73 (1.48–2.03) 1.94 (1.71–2.21) 1.80 (1.44–2.27) 2.13 (1.87–2.42)

Any smoking 2.32 (2.06–2.61) 1.97 (1.61–2.40) 2.49 (2.15–2.88) 2.43 (1.96–3.01) 2.19 (1.63–2.96) 2.66 (2.15–3.30)

Any heavy drinking 1.53 (1.34–1.74) 1.42 (1.15–1.74) 2.00 (1.69–2.37) 1.96 (1.63–2.35) 1.72 (1.26–2.36) 2.23 (1.90–2.62)

Any cannabis use 1.89 (1.66–2.16) 1.57 (1.27–1.94) 2.60 (2.19–3.09) 2.45 (2.16–2.78) 2.81 (2.27–3.49) 2.56 (2.22–2.95)

Any cocaine use 3.25 (2.56–4.11) 3.74 (2.66–5.25) 3.31 (2.37–4.63) 4.91 (3.20–7.52) 4.85 (3.02–7.80) 5.82 (3.45–9.81)

Sadness/depressive mood 7.37 (6.52–8.34) 8.67 (6.98–10.77) 6.23 (5.35–7.25) 10.35 (9.19–11.66) 10.67 (8.32–13.68) 9.32 (7.71–11.28)

Sexual assault

victimization

5.29 (4.42–6.34) 5.53 (3.41–8.95) 4.40 (3.61–5.36) 4.72 (3.94–5.65) 4.95 (3.61–6.77) 4.13 (3.30–5.16)

Violence victimization 2.42 (2.15–2.72) 2.06 (1.69–2.51) 2.87 (2.48–3.33) 3.14 (2.62–3.77) 3.34 (2.72–4.10) 3.09 (2.44–3.92)

Any involvement in fights 1.61 (1.43–1.81) 1.89 (1.54–2.32) 2.01 (1.73–2.33) 1.96 (1.71–2.24) 1.87 (1.50–2.33) 2.69 (2.22–3.28)

Reference categories for each logistic regression model were never initiated alcohol use, never initiated cigarette smoking, never initiated

cannabis/marijuana use, no current smoking, no heavy drinking, no cocaine use, no sadness, no sexual assault victimization, no dating violence

victimization and no involvement in fights. The European School Survey Project on Alcohol and Other Drugs (ESPAD) was conducted in France

in 2003 and the Youth Risk Behavior Survey (YRBS) was conducted in the USA in 2003

Significant associations are boldfaced

OR odds ratio, 95% CI 95 percent confidence interval
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initiation is an important issue across cultural contexts,

especially for girls (Cho et al. 2007; Swahn and Bossarte

2007; Swahn et al. 2008; Swahn et al. 2010). However, in

contrast to previous studies in the USA, in the current

analyses early alcohol use initiation was not associated

with suicide attempts in multivariate analyses.

The study also found that early smoking initiation was

associated with suicide ideation and attempts in both

France and the USA. These findings also confirm previous

studies indicating that smoking is an important correlate of

suicidal behaviors among youth in other countries (Boden

et al. 2008; Epstein and Spirito 2010; Cho et al. 2007;

Kokkevi et al. 2010; Hockenberry et al. 2010; McGee et al.

2005). Moreover, similar to previous findings in the USA

that indicate that smoking is an important factor in suicide

attempt for girls (Epstein and Spirito 2010), the current

measure of the age of smoking initiation was an important

correlate of suicide attempts for girls, but not for boys, in

stratified analyses of students in France and the USA.

The analyses of early cannabis/marijuana use initiation

and the associations with suicidal ideation and attempt also

confirmed previous research documenting a relationship

between cannabis use and deliberate self-harm among

adolescents in England and Norway (Rossow et al. 2009).

Early cannabis/marijuana initiation was associated with

suicide ideation and suicide attempts for both boys and

girls in France and for girls only in the USA. Documenting

again that the link between substance use initiation and

suicidal behaviors vary for boys and girls. Future research

should explore in more detail, preferably in longitudinal

cohorts, the underlying factors associated with the sex

differences observed in these studies with respect to initi-

ation of substance use and its association with suicidal

behaviors.

Table 4 Bivariate associations between age of substance use initiation, other risk factors and suicide attempt

2003 European School Survey Project on Alcohol and Other

Drugs

2003 Youth Risk Behavior Survey

France United States

Full sample

(n = 13,187)

OR (95% CI)

Boys (n = 6,319)

OR (95% CI)

Girls (n = 6,868)

OR (95% CI)

Full sample

(n = 15,136)

OR (95% CI)

Boys (n = 7,576)

OR (95% CI)

Girls (n = 7,530)

OR (95% CI)

Age of alcohol use initiation

\13 years 1.60 (1.39–1.85) 1.07 (0.84–1.37) 1.98 (1.66–2.38) 4.54 (2.99–6.89) 4.39 (2.60–7.40) 5.38 (3.28–8.81)

C13 years 1.60 (1.17–2.20) 0.91 (0.48–1.72) 2.07 (1.42–3.01) 2.08 (1.41–3.07) 1.60 (0.96–3.65) 2.13 (1.33–3.41)

Age of cigarette smoking initiation

\13 years 2.99 (2.58–3.46) 1.89 (1.48–2.43) 3.84 (3.09–4.62) 4.31 (3.14–5.92) 5.14 (2.90–9.12) 4.49 (3.49–5.79)

C13 years 2.08 (1.79–2.43) 1.22 (0.92–1.62) 2.49 (2.06–3.01) 2.60 (2.06–3.29) 2.77 (1.62–4.74) 2.57 (2.10–3.14)

Age of cannabis/marijuana use initiation

\13 years 4.02 (3.19–5.05) 4.23 (3.03–5.91) 5.68 (4.05–7.95) 5.57 (3.96–7.83) 7.46 (4.41–12.62) 6.54 (4.45–9.60)

C13 years 2.37 (2.09–2.70) 1.66 (1.31–2.12) 3.01 (2.59–3.51) 2.50 (1.98–3.16) 2.15 (1.32–3.51) 2.80 (2.22–3.54)

Any smoking 3.59 (3.17–4.06) 2.86 (2.29–3.56) 3.94 (3.39–4.57) 3.44 (2.60–4.55) 3.86 (2.48–6.02) 3.35 (2.60–4.32)

Any heavy drinking 2.23 (1.96–2.53) 1.97 (1.58–2.47) 3.22 (2.74–3.78) 2.66 (2.26–3.12) 2.49 (1.65–3.76) 2.89-2.44–3.42)

Any cannabis use 2.65 (2.33–3.02) 2.41 (1.92–3.02) 3.66 (3.11–4.32) 3.17 (2.63–3.83) 3.95 (2.71–5.75) 3.41 (2.86–4.08)

Any cocaine use 4.80 (3.84–6.00) 5.30 (3.77–7.43) 5.69 (4.16–7.78) 9.11 (5.96–13.90) 11.93 (6.45–22.06) 8.98 (6.31–12.78)

Sadness/depressive

mood

4.68 (4.13–5.31) 4.40 (3.42–5.67) 3.96 (3.41–4.60) 11.58 (8.92–15.04) 8.99 (6.17–13.09) 11.95 (8.71–16.41)

Sexual assault

victimization

7.15 (5.98–8.53) 10.81 (6.86–17.03) 5.23 (4.30–6.36) 6.68 (4.98–8.96) 8.70 (5.37–14.08) 5.05 (3.82–6.68)

Violence

victimization

2.81 (2.49–3.18) 2.53 (2.03–3.16) 3.30 (2.85–3.83) 4.84 (3.65–6.42) 6.76 (4.45–10.26) 4.13 (3.02–5.63)

Any involvement

in fights

2.04 (1.81–2.30) 2.65 (2.08–3.38) 2.75 (2.37–3.19) 2.81 (2.19–3.62) 2.83 (1.93–4.15) 3.91 (2.97–5.16)

Reference categories for each logistic regression model were never initiated alcohol use, never initiated cigarette smoking, never initiated

cannabis/marijuana use, no current smoking, no heavy drinking, no cocaine use, no sadness, no sexual assault victimization, no violence

victimization and no involvement in fights. The European School Survey Project on Alcohol and Other Drugs (ESPAD) was conducted in France

in 2003 and the Youth Risk Behavior Survey (YRBS) was conducted in the USA in 2003

Significant associations are boldfaced

OR odds ratio, 95% CI 95 percent confidence interval
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Comparisons across nations highlight the importance of

understanding the need for, and use of, alcohol and other

drug use by youth and how the context and setting of

alcohol use, cultural norms and practices and policies

impact early alcohol and drug use and their adverse health

outcomes such as suicidal behaviors. In particular, the

Table 5 Multivariate associations between pre-teen substance use initiation and suicide ideation and attempts in France and the United States

2003 European School Survey Project on Alcohol and Other

Drugs

2003 Youth Risk Behavior Survey

France United States

Ideation (past 12 months)

ORadj (95% CI)

Attempts (lifetime)

ORadj (95% CI)

Ideation (past 12 months)

ORadj (95% CI)

Attempts (past 12 months)

ORadj (95% CI)

Alcohol

initiation \13 years*

1.41 (1.10–1.80) 1.52 (1.17–1.97) 1.50 (1.17–1.92) 1.55 (0.93–2.59)

Alcohol

initiation C13 years*

1.26 (0.83–1.89) 1.37 (0.91–2.05) 1.44 (1.13–1.83) 1.66 (0.99–2.77)

Smoking

initiation \13 years±
1.54 (1.27–1.87) 1.92 (1.55–2.37) 1.31 (1.04–1.65) 1.53 (1.02–2.28)

Smoking

initiation C13 years±
1.01 (0.82–1.25) 1.41 (1.13–1.77) 1.45 (1.18–1.78) 2.18 (1.69–2.82)

Cannabis/marijuana

initiation \13 years;
1.80 (1.34–2.42) 2.90 (2.20–3.83) 1.28 (0.90–1.82) 1.56 (0.88–2.76)

Cannabis/marijuana

initiation C13 years;
1.20 (1.00–1.45) 1.93 (1.61–2.31) 1.40 (1.17–1.68) 1.95 (1.41–2.71)

Boys (n = 6,319) Boys (n = 7,576)

Alcohol

initiation \13 years*

1.48 (0.93–2.34) 1.41 (0.83–2.43) 1.51 (1.01–2.27) 1.57 (0.84–2.91)

Alcohol

initiation C13 years*

0.94 (0.44–2.03) 1.05 (0.46–2.39) 1.32 (0.91–1.91) 1.52 (0.85–2.71)

Smoking

initiation \13 years±
1.17 (0.86–1.61) 1.42 (0.98–2.05) 1.14 (0.72–1.81) 1.42 (0.69–2.92)

Smoking

initiation C13 years±
0.70 (0.49–1.00) 0.96 (0.64–1.44) 1.46 (0.99–2.15) 2.47 (1.19–5.11)

Cannabis/marijuana

initiation \13 years;
2.37 (1.55–3.62) 3.46 (2.22–5.38) 1.18 (0.65–2.12) 1.41 (0.49–4.09)

Cannabis/marijuana

initiation C13 years;
1.29 (0.94–1.77) 1.61 (1.11–2.31) 1.13 (0.81–1.59) 1.46 (0.81–2.64)

Girls (n = 6,868) Girls (n = 7,530)

Alcohol

initiation \13 years*

1.40 (1.05–1.87) 1.59 (1.18–2.15) 1.56 (1.20–2.04) 1.64 (0.87–3.08)

Alcohol

initiation C13 years*

1.45 (0.89–2.37) 1.45 (0.91–2.32) 1.45 (1.02–2.07) 1.59 (0.86–2.96)

Smoking

initiation \13 years±
1.85 (1.43–2.38) 2.28 (1.75–2.98) 1.59 (1.15–2.20) 1.83 (1.16–2.86)

Smoking

initiation C13 years±
1.24 (0.95–1.61) 1.61 (1.23–2.11) 1.46 (1.15–1.86) 2.09 (1.46–2.97)

Cannabis/marijuana

initiation \13 years;
1.67 (1.09–2.55) 3.37 (2.29–4.96) 1.58 (1.02–2.46) 2.01 (1.15–3.51)

Cannabis/marijuana

initiation C13 years;
1.15 (0.91–1.45) 2.12 (1.71–2.63) 1.60 (1.26–2.04) 2.19 (1.51–3.20)

In analyses of the European School Survey Project on Alcohol and Other Drugs-France: *Controlling for heavy drinking, age, grade, and

depressive mood; ±Controlling for current smoking, age, grade, and depressive mood; ;Controlling for current cannabis use, grade, and

depressive mood

In analyses of the Youth Risk Behavior Survey-USA: *Controlling for heavy drinking, grade, and sadness; ±Controlling for current smoking,

grade, and sadness; ; Controlling for current marijuana use, grade, and sadness. Significant associations are boldfaced. The European School

Survey Project on Alcohol and Other Drugs (ESPAD) was conducted in France in 2003 and the Youth Risk Behavior Survey (YRBS) was

conducted in the USA in 2003

ORadj Adjusted odds ratio, 95% CI 95 percent confidence interval
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findings in this study highlight that early substance use is

associated with suicidal behaviors regardless of the larger

context of substance use within each country. In France,

the legal age for purchasing beer and wine at the time of

the survey 16 (18 for spirits) was much lower than in the

USA where it is 21 years of age. As expected, the preva-

lence of alcohol use and early alcohol use initiation among

youth would be much higher in France than the USA.

Accordingly, our findings show that in France the preva-

lence of reporting alcohol use prior to age 13 was much

higher (65%) than in the USA (28%). However, regardless

of these different cultural contexts and policies, early

alcohol use initiation was associated with suicidal ideation

among youth in both countries and the strength of the

observed associations was remarkably similar.

These findings, particularly of early alcohol use, that

are also relevant across countries, suggest that the asso-

ciations between substance use initiation and suicidal

behaviors may be driven at least in part by the pharma-

cological effect of the alcohol as well as the impact of use

on adolescent development rather than just the social

context of use. This is an important area for future cross-

national research to consider and explore since the current

study cannot assess any of these factors specifically.

Moreover, recent research highlights that early alcohol use

as well as the use of other substances can greatly impact

brain response patterns and functioning among adolescents

(Schweinsburg et al. 2008; Schweinsburg et al. 2010;

Squeglia et al. 2009a, b) which in turn may influence risk

for suicidal behaviors. However, the impact of substance

use on brain development and subsequent suicidal

behaviors is an emerging area of research that remains to

be studied in greater detail.

Previous studies have documented a link between

tobacco and cannabis use on suicidal behaviors but suggest

that most likely these associations are noted because of

shared factors rather than a direct relationship (Boden et al.

2008; McGee et al. 2005; Hockenberry et al. 2010; Rossow

et al. 2009). These conclusions are supported by research

that show that the association between cannabis and suicide

can be explained when other psychological or behavior

problems or life circumstances are taken into consideration

(Boden et al. 2008; Price et al. 2009). One intriguing study

found that the increased risk of suicidal ideation among

smokers was only important if they did not have parents

who smoked (Hockenberry et al. 2010). Similarly, another

study found that the association between early tobacco

smoking and suicidal ideation was no longer important

when the analyses considered the impact of stress,

depression and low family attachment (McGee et al. 2005).

These findings underscore the importance of understanding

the psychosocial and family context of early substance use

and its associated risk with suicidal behaviors. Future

longitudinal cohorts are best suited to address and answer

these questions and would ideally include a range of

measures about multiple substances, the ages of initiation

for each substance and levels of use to better understand

these complex relationships with suicidal behaviors among

youth.

There are several limitations that should be considered

when interpreting the findings of this study. First, the study

is based on self-reported data of students in the USA and

France and results may not generalize to other populations

or to youth who are no longer in school. Second, while the

findings show statistically significant association between

early substance use initiation, prior to age 13, and suicide

ideation and attempts in the past year, more specific tem-

poral ordering cannot be determined, nor can causality be

inferred. Third, the survey methodologies, the specific

ages, as well as the measures vary somewhat across studies

which may also have impacted the findings. Fourth, the

overall response rates were relatively low which may also

impact the findings from each study as well as in the

comparisons across the two studies. Finally, there may be

other potential confounders, mediators or moderators,

driving the associations between early substance use and

suicidal ideation and attempt that were not assessed in

these studies.

In conclusion, relatively few investigations have exam-

ined the impact of early substance use initiation and its

influence on suicidal behaviors among youth. The cross-

sectional studies that have been conducted so far in the

USA have demonstrated strong associations particularly

between pre-teen alcohol use initiation, smoking, and hard

drugs and suicidal behaviors among youth in the USA

(Bossarte & Swahn, 2011; Cho et al. 2007; Hingson et al.

2001; Swahn and Bossarte 2007; Swahn et al. 2010). While

associations identified using data in the USA provide

important information about the relationship between early

substance use initiation and suicidal behaviors, analyses

conducted in different countries and settings are needed to

provide additional perspectives and context to potential

cultural and regional differences that impact early sub-

stance use and its consequences. In this study, comparisons

of nationally representative samples of youth across France

and the USA highlight similarities and differences in the

associations between early alcohol use, early smoking, and

early cannabis/marijuana use and suicidal ideation and

attempts. In particular, intriguing differences were

observed for boys and girls. These findings, placed into

context, can assist the development and implementation of

prevention and intervention strategies that seek to reduce

the harmful consequences of early substance use among

youth. Meanwhile, our findings support increased efforts to

develop and implement evidence-based interventions

within the clinical, school, family, community, and policy
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settings that are designed to delay and reduce early sub-

stance use initiation and the many adverse outcomes

associated with its use.
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consumption and antidepressant use are associated with the rate

of completed suicide in Hungary: An ecological study. J Psychi-

atr Res 45:488–494

Ellickson PL, Tucker JS, Klein DJ (2003) Ten-year prospective study

of public health problems associated with early drinking.

Pediatrics 111:949–955

Epstein JA, Spirito A (2010) Gender-specific risk factors for suicidality

among high school students. Arch Suicide Res 14(3):193–205

Flisher AJ, Kramer RA, Hoven CW et al (2000) Risk behavior in a

community sample of children and adolescents. J Am Acad

Child Adolesc Psychiatry 3:881–887

Hingson R, Heeren T, Jamanka A et al (2000) Age of drinking onset

and unintentional injury involvement after drinking. JAMA

284:1527–1533

Hingson R, Heeren T, Zakocs R (2001) Age of drinking onset and

involvement in physical fights after drinking. Pediatrics

108:872–877

Hingson R, Heeren T, Zakocs R et al (2003a) Age of first intoxication,

heavy drinking, driving after drinking and risk of unintentional

injury among U.S. college students. J Stud Alcohol 64:23–31

Hingson R, Heeren T, Winter MR et al (2003b) Early age of first

drunkenness as a factor in college students’ unplanned and

unprotected sex attributable to drinking. Pediatrics 111:34–41

Hingson RW, Heeren T, Winter MR (2006) Age at drinking onset and

alcohol dependence: age at onset, duration, and severity. Arch

Pediatr Adolesc Med 160:739–746

Hockenberry JM, Timmons EJ, Vander Weg M (2010) Smoking,

parent smoking, depressed mood, and suicidal ideation in teens.

Nicotine Tob Res 12(3):235–242

Kokkevi A, Rotsika V, Arapaki a, Richardson C (2010) Changes in

associations between psychosocial factors and suicide attempts

by adolescents in Greece from 1984 to 2007. Eur J Public

Health. doi:10.1093/eurpub/ckq160

McGee R, Williams S, Nada-Raja S (2005) Is cigarette smoking

associated with suicidal ideation among young people? Am J

Psychiatry 162(3):619–620

Moscicki EK (2001) Epidemiology of completed and attempted suicide:

toward a framework for prevention. Clin Neurosci Res 1:310–323

Pages F, Arvers P, Hassler C et al (2004) What are the characteristics

of adolescent hospitalized suicide attempters? Eur Child Adolesc

Psychiatry 13:151–158

Price C, Hemmingsson T, Lewis G, Zammit S, Allebeck P (2009)

Cannabis and suicide: longitudinal study. Br J Psychiatry

195(6):492–497

Rehm J, Mathers C, Popova S et al (2009) Global burden of disease

and injury and economic cost attributable to alcohol use and

alcohol-use disorders. Lancet 373:2223–2233

Rossow I, Hawton K, Ystgaard M (2009) Cannabis use and deliberate

self-harm in adolescence: a comparative analysis of associations

in England and Norway. Arch Suicide Res 13(4):340–348

Schneider B, Baumert J, Schneider A, Marten-Mittag B, Meisinger C,

Erazo N, Hammer GP, Ladwig KH (2010) The effect of risky

alcohol use and smoking on suicide risk: findings from the

German MONICA/KORA-Augsburg Cohort Study. Soc Psychi-

atry Psychiatr Epidemiol. doi:10.1007/s00127-010-0287-y

Schweinsburg AD, Nagel BJ, Schweinsburg BC et al (2008) Abstinent

adolescent marijuana users show altered fMRI response during

spatial working memory. Psychiatric Res 30(163):40–51

Schweinsburg AD, McQueeny T, Nagel BJ et al (2010) A preliminary

study of functional magnetic resonance imaging response during

verbal encoding among adolescent binge drinkers. Alcohol

44(1):111–117

Squeglia LM, Jacobus J, Tapert SF (2009a) The influence of

substance use on adolescent brain development. Clin EEG

Neurosci 40(1):31–38

Squeglia LM, Spadoni AD, Infante MA et al (2009b) Initiating

moderate to heavy alcohol use predicts changes in neuropsy-

chological functioning for adolescent girls and boys. Psychol

Addict Behav 23(4):715–722

Swahn MH, Bossarte RM (2007) Gender, early alcohol use, and

suicide ideation and attempts: Findings from the 2005 Youth

Risk Behavior Survey. J Adolescent Health 41(2):175–181

Swahn MH, Bossarte RM, Sullivent EE (2008) Age of alcohol use

initiation, suicidal behavior, and peer and dating violence

victimization and perpetration among high-risk seventh-grade

adolescents. Pediatrics 121(2):297–305

Swahn MH, Bossarte RM, Ashby J et al (2010) Early alcohol use and

suicide attempts among middle and high school students:

findings from the 2006 Georgia Student Health Survey. Addict

Behav. Addict Behav 35(5):452–458

World Health Organization (2007) WHO Expert Committee on

problems related to alcohol consumption (2nd Report). http://

104 M. H. Swahn et al.

123

http://www.who.int/substance_abuse/publications/alcohol_injury_summary.pdf
http://www.who.int/substance_abuse/publications/alcohol_injury_summary.pdf
http://www.surgeongeneral.gov/library/calltoaction/default.htm
http://www.surgeongeneral.gov/library/calltoaction/default.htm
http://dx.doi.org/10.1093/eurpub/ckq160
http://dx.doi.org/10.1007/s00127-010-0287-y
http://www.who.int/substance_abuse/expert_committee_alcohol_trs944.pdf


www.who.int/substance_abuse/expert_committee_alcohol_trs944.

pdf. Accessed 19 Jan 2010.

World Health Organization (2008) WHO Report on the global

tobacco epidemic—The global tobacco crisis. http://www.who.

int/tobacco/mpower/mpower_report_tobacco_crisis_2008.pdf

World Health Organization (2009) Report on the global tobacco

epidemic, 2009: implementing smoke-free environments. http://

whqlibdoc.who.int/publications/2009/9789241563918_eng_full.

pdf. Accessed 19 Jan 2010

Wu P, Hoven CW, Liu XH et al (2004) Substance use, suicidal

ideation and attempts in children and adolescents. Suli, Suicide

Life Threat Behav 34:408–420

Early substance use initiation and suicide ideation 105

123

http://www.who.int/substance_abuse/expert_committee_alcohol_trs944.pdf
http://www.who.int/substance_abuse/expert_committee_alcohol_trs944.pdf
http://www.who.int/tobacco/mpower/mpower_report_tobacco_crisis_2008.pdf
http://www.who.int/tobacco/mpower/mpower_report_tobacco_crisis_2008.pdf
http://whqlibdoc.who.int/publications/2009/9789241563918_eng_full.pdf
http://whqlibdoc.who.int/publications/2009/9789241563918_eng_full.pdf
http://whqlibdoc.who.int/publications/2009/9789241563918_eng_full.pdf

	Early substance use initiation and suicide ideation and attempts among students in France and the United States
	Abstract
	Objective
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Measures
	Analysis

	Results
	Discussion
	Acknowledgments
	References


