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Abstract

Background: The use of cannabis and other illegal drugs is particularly prevalent in male young adults and is

associated with severe health problems. This longitudinal study explored variables associated with the onset of

cannabis use and the onset of illegal drug use other than cannabis separately in male young adults, including

demographics, religion and religiosity, health, social context, substance use, and personality. Furthermore, we

explored how far the gateway hypothesis and the common liability to addiction model are in line with the

resulting prediction models.

Methods: The data were gathered within the Cohort Study on Substance Use Risk Factors (C-SURF). Young men

aged around 20 years provided demographic, social, health, substance use, and personality-related data at baseline.

Onset of cannabis and other drug use were assessed at 15-months follow-up. Samples of 2,774 and 4,254 individuals

who indicated at baseline that they have not used cannabis and other drugs, respectively, in their life and who

provided follow-up data were used for the prediction models. Hierarchical logistic stepwise regressions were

conducted, in order to identify predictors of the late onset of cannabis and other drug use separately.

Results: Not providing for oneself, having siblings, depressiveness, parental divorce, lower parental knowledge

of peers and the whereabouts, peer pressure, very low nicotine dependence, and sensation seeking were

positively associated with the onset of cannabis use. Practising religion was negatively associated with the onset

of cannabis use. Onset of drug use other than cannabis showed a positive association with depressiveness,

antisocial personality disorder, lower parental knowledge of peers and the whereabouts, psychiatric problems of

peers, problematic cannabis use, and sensation seeking.

Conclusions: Consideration of the predictor variables identified within this study may help to identify young

male adults for whom preventive measures for cannabis or other drug use are most appropriate. The results

provide evidence for both the gateway hypothesis and the common liability to addiction model and point to

further variables like depressiveness or practising of religion that might influence the onset of drug use.
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Background

Approximately 230 million individuals of the world’s adult

population between the ages of 15 and 64 use an illegal

drug at least once a year and about 27 million male and

female adults are problem drug users; the most frequent

substances consumed include cannabis, amphetamines, or

ecstasy, followed by cocaine and opiates [1,2]. Throughout

the world, the use of drugs such as cannabis, cocaine, am-

phetamines, and opiates is more prevalent among males

than females [3]. Drug consumption undermines eco-

nomic and social development and contributes to crime,

insecurity, and the increase of severe health problems,

such as the spread of HIV [2].

The onset and escalation of drug use is associated with

multiple demographic, social, psychological, personality, and

family related factors [4-6]. Psychological and psychiatric
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problems, such as early conduct problems or conduct dis-

order symptoms, antisocial behaviour, depression, or anxiety

[7,8], and childhood disruptive disorders, such as attention

deficit/hyperactivity disorder [9], are associated with the on-

set of cannabis and other drug use. Furthermore, deficits in

the ability to modulate emotions or behaviours when dealing

with stress have been found to be related to the initiation of

drug use [10]. Personality traits, such as sensation seeking or

impulsivity [11], have also been shown to have a strong rela-

tionship with the onset of substance use. Beyond psycho-

logical variables, the social and family environments are

important for predicting subsequent initiation of drug con-

sumption; these factors include the parents’ marital circum-

stances, a family history of drugs use, parental antisocial

behaviour, ineffective communication, or poor sibling and

mother–child relationships [4,12-14]. Other factors associ-

ated with the onset and maintenance of drug use are peer

pressure, academic failure, or truancy, as well as the use of

other substances, such as alcohol or tobacco [5,12,15].

Although cannabis use in adolescence can increase the risk

for the onset of other drug use [16-18], the differentiation

between the onset of cannabis and other drug use was rarely

made in risk factor analyses. This might be especially im-

portant in the case of Switzerland, where cannabis is rather

widespread compared to other illicit drug use in young

males [19].

Knowledge of the neurobiological, social, or behav-

ioural factors associated with the initiation of drug use

has increased over previous years [20]. Traditionally,

such predictors have been carefully analysed in adoles-

cents, while minimal research has focused on data con-

cerning the onset of cannabis and other illegal drug use

in adulthood. Most studies have analysed the early onset

of drug consumption, that is, onset of use between early

and late adolescence. However, the initiation of drug use

could occur later in life, and for illegal drugs, this risk

persists well beyond adolescence [12,14,20,21]. Later on-

set of cannabis and other drug use, that is, onset of use

at adulthood, is a fairly unique phenomenon and little is

known of its aetiology [12]. Thus, studies focusing on

the onset of drug consumption during adulthood are

needed in order to identify those specific risk factors for

young adults which could determine the design of

preventive measures tailored to this population group.

The gateway hypothesis [22] has been one of the most

commonly accepted theories explaining cannabis and

other illegal drug use behaviour. It assumes a hierarchy in

drug use with the use of legal substances (i.e. alcohol and

tobacco) followed by cannabis and ‘hard’ drugs, such as

cocaine or heroin. It describes the progression from legal

substance use to illegal drug use, but does not highlight

the specific factors associated with the risk of cannabis

[23] or other drug use. The common liability to addiction

model adopts a prudent scientific approach focusing

on the common liability processes that delineate the

substance-specific risk factors for use [24]. This model

emphasises that a complement of psychological charac-

teristics is related to the risk for all SUD categories

and a lifestyle characterised by deviant socialisation

leads to substance use initiation as one manifestation

of non-conformance [25]. Thus, biobehavioural pro-

cesses congenerous to all substance use disorders (SUD)

categories and via interaction with multiple facets of the

environment, predispose to consumption of substances,

leading to SUD. In this framework, the ‘gateway’ order of

drug use onset is defined opportunistically by substance

availability [23].

Previous studies have mainly focused on testing hypoth-

eses derived from these two models or on investigating

the demographic, health, personality, or context-related

variables associated with the onset of cannabis and other

drug use. Previous research highlighted that prevention of

substance use and misuse should aim at different targets

related to these domains [5,11]. However, only a few

studies have explored a comprehensive set of predic-

tors including variables from all domains [5,11,20], and

none of the existing studies focused on the identifica-

tion of the most important variables predicting later-

onset cannabis and other drug use, that is, onset of use

at young adulthood.

Our longitudinal study aimed at investigating the asso-

ciation of a comprehensive set of major risk factors for

substance use derived from previous studies with the

onset of cannabis and the onset of other illegal drug use

separately in male young adults. The results of the study

might (1) help to identify individuals for whom prevent-

ive measures for cannabis or illegal drug use are most

appropriate and (2) to explore how far the current

models of cannabis and other illegal drug use and their

hypothesised risk factors are in line with the resulting

prediction models.

Methods

Enrolment procedure

The present data were gathered within the Cohort Study

on Substance Use Risk Factors (C-SURF), a longitudinal

study designed to assess substance use patterns and their

related consequences in young Swiss men approximately

20 years old. The Ethics Committee for Clinical Research

of Lausanne University Medical School approved the

study (Protocol No. 15/07). Study participants were

enrolled in three army recruitment centres. These

centres cover 21 of the 26 Swiss cantons, including all

French-speaking cantons. Although the study is not

fully representative, it covers mainly rural and mainly

urban cantons, cantons in the north, south, west, and

east of Switzerland, and the two main linguistic re-

gions. There may be differences between individuals
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enrolled in different centres, but these differences

reflect differences across Switzerland. The total sample

was therefore analysed as a sample reflecting the two

main linguistic regions. Switzerland has a mandatory

army recruitment process: virtually all young men are

contacted at approximately 19 years of age for deter-

mination of their eligibility for military or civil service.

Thus, it is important to note that individuals who were

finally selected to serve in the army were not the only

ones who were enrolled in the study, as almost all

young Swiss men have to go through the assessment

procedures. As there is no preselection in army con-

scription, a virtually complete census of the Swiss male

population from 21 cantons in this age group was eli-

gible for inclusion in the study. Those who do not have

to go through army assessment procedures wherein

they are diagnosed with, for example, severe and chronic

mental and physical disablement (e.g. trisomy 21, being

blind, or being paraplegic) were ineligible. According to

information from the Army, this includes less than 3% of

the Swiss male population at this age.

Participants

Enrolment in the study took place between August 2010

and November 2011. A total of 15,074 young men visited

the recruitment centres. Among them, 1,829 (12.1%) did

not meet the research staff because they were sick (but

not chronically ill) and went home earlier. These people

would have to come back to pass the recruitment proce-

dures and would be included then. Other persons visiting

the centres did not meet the research staff because they

were randomly selected to participate in another study

[26], or were not informed about the study by the military

staff. These non-inclusions were thus mainly random and

should not have influenced the findings. Of the 13,245

conscripts informed about the study, 7,563 individuals

(57.1%) gave written consent to participate. Of these,

5,990 individuals (79.2%) completed the baseline question-

naire. These were sent out to them privately, two weeks

after recruitment centre visits. The follow-up question-

naire was sent out to the participants approximately

15 months after the baseline questionnaire. It consisted of

similar questions as the baseline questionnaire, addressing

the domains ‘demography’, ‘health’, ‘social context’, ‘sub-

stance use’, ‘personality’, and ‘sexuality’. Additionally, the

follow-up assessment included questions on the attend-

ance of military training school.

For the analysis of onset of cannabis use within this

study, we excluded 2,850 of the 5,990 individuals (47.6%)

due to a lifetime cannabis use at baseline and an add-

itional 366 individuals (6.1%) due to missing follow-up

data. This resulted in a final sample of 2,774 individuals

for the analyses of cannabis onset. For the analysis of the

late onset of drug use other than cannabis, we excluded

1,017 of the 5,990 individuals (17.0%) due to a lifetime

use of illegal drugs other than cannabis at baseline and

an additional 719 individuals (12.0%) with missing follow-

up data. This resulted in a final sample of 4,254 individ-

uals for the analyses of the onset of use of drugs other

than cannabis.

Measures

Outcome variables

The onset of cannabis use at follow-up was assessed by

the question ‘Did you use cannabis within the previous

12 months?’ with the response options of ‘yes’ and ‘no’.

The onset of illegal drug use other than cannabis at

follow-up was assessed by a series of questions to meas-

ure the frequency of use of the following 15 drugs within

the previous 12 months: (1) magic mushrooms, (2) other

hallucinogens, (3) salvia divinorum, (4) speed, (5) amphet-

amines, (6) crystal meth (Ice), (7) poppers, (8) inhalants,

(9) ecstasy, (10) cocaine, crack, freebase, (11) heroin,

(12) ketamine, (13) gamma-hydroxybutyrate (GHB) or

gamma-butyrolactone (GBL), (14) research chemicals

(e.g. mephedrone, butylone, and methedrone), and (15)

spices or similar products. An onset of illegal drug use

was defined as having used at least one of these 15

substances at least once within the previous 12 months.

Predictor variables

Demographics Demographic predictors were age in

years and the highest completed level of education divided

into two categories: a lower educational level including

compulsory education or vocational school training, and a

higher educational level including upper secondary educa-

tion, and college and university degrees. Additional demo-

graphic predictors were the housing situation (living

alone, living with parent or parents, living with partner,

living with friends, or in an institution), the means of

subsistence (own person, own person and other persons

or institutions, other persons or institutions), living in a

partnership (yes/no), and the number of siblings.

Religion and religiosity Religious denomination was

assessed by the question ‘What is your religion (even if

you do not practise or believe in God)?’ with nine response

categories that we merged into the following four categories:

Christian religion, Muslim religion, other religion, and no

religion. Religious self-description, that is, the first question

of the Religious Background and Behavior Questionnaire

(RBB) [27], was used to measure religiosity. Participants

were asked to indicate which of the following five cat-

egories described them best: (1) ‘I believe in God and

practise religion’, (2) ‘I believe in God but do not prac-

tise religion’, (3) ‘I do not know what to believe about

God’, (4) ‘I believe we cannot really know about God’

(Agnostic), (5) ‘I do not believe in God’ (Atheist).
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Health Physical and mental health were measured by the

Physical Component Summary and the Mental Component

Summary of the 12-Item Short-Form Health Survey

(SF-12) [28], the Major Depression Inventory (MDI)

[29], and the International Physical Activity Question-

naire (IPAQ) [30]. Correlations of both the Mental and

the Physical Component Summary measures of the SF-12

and the SF-36 [31], in a study using data from 9 different

countries, were between .94 and .97. Various studies have

shown that the SF-36 is a valid and reliable measure of

population health [32]. A study of the psychometric prop-

erties of the MDI indicated adequate internal and external

validity (high correlation of 0.86 with the Hamilton

Depression Scale) [29]. The presence of an antisocial

personality disorder (ASPD) was assessed by questions of

the Mini International Neuropsychiatric Interview, which

showed acceptable test-retest and inter-rater reliability

[33]. It involves 2 sections with 6 childhood criteria. If 2 of

these were positive, then subjects were asked about 6

behaviours since the age of 15. Three affirmative answers

qualify for ASPD. Screening for an adult attention deficit

syndrome was performed using a previously developed

instrument [34].

Social context The parental situation (biological parents,

adoption, etc.) was assessed by a question derived from

the Alcohol Use Disorder and Associated Disabilities

Interview Schedule-IV (AUDADIS-IV) [35]. The edu-

cational level of the parents was assessed and cate-

gorised analogous to the educational level of the study

participant (see above). The financial situation of the

family was assessed by a question from the European

School Survey Project on Alcohol and Other Drugs

(ESPAD) [36] which assesses, on a 7-point scale (very

much below average to very much above average), how

well-off an individual’s family is compared to other Swiss

families.

Parenting was assessed by three variables derived from

the ESPAD. The participants’ retrospective satisfaction

with the relationship they had with their parents before

the age of 18 was derived from two questions: ‘Before

you were 18 years old, how satisfied were you usually

with your relationship with (a) your mother and (b) your

father?’ The responses were given on 5-point scales ran-

ging from 1 (‘very satisfied’) to 5 (‘not satisfied at all’).

The participants’ satisfaction with the relationship they

had with their parents was then dichotomised at the me-

dian of the mean of the items assessing maternal and pa-

ternal relationships. Two questions were used to derive,

retrospectively, parental regulation at the age of 15 years:

‘My parents set definite rules about what I was allowed

to do (a) at home and (b) outside the home’. These two

questions were scored on 5-point scales ranging from 1

(‘almost always’) to 5 (‘almost never’). The scores were

then averaged and dichotomised at the median to obtain

the parental regulation variable. Retrospective assessment

of parental knowledge of peers and the whereabouts at the

age of 15 years was derived by averaging and dichotomis-

ing the scores obtained from the responses to two 5-point

items: ‘My parents knew (a) whom I was with, and (b) where

I was in the evenings’. Parental rule setting and knowledge

of peers and the whereabouts was asked at around age 15,

because this is the time when peer influences become stron-

ger, and particularly meeting with friends without the par-

ticipation of parents increases [37]. For example, the Study

on Health Behaviour in School-Aged Children across 41

European countries showed that peer influences, such as

being four or more days per week out with friends,

increase strongly between the ages of 11 and 15 [38].

The lifetime prevalence of a psychiatric, alcohol, or

drug problem of the parents that demanded treatment

was assessed separately for the father and the mother.

The participants indicated whether a significant problem

requiring treatment existed using 4 response categories

(psychiatric problem, alcohol problem, drug problem, and

none of these problems). A similar question addressed

the previous significant alcohol, drug, or psychiatric

problems of the participants’ peers. Peer pressure was

assessed by a shortened version of the Peer Pressure

Inventory (PPI) [39].

Substance use The lifetime use of alcohol was assessed

by the question ‘Did you have at least 12 alcoholic drinks

in your entire life?’ (yes/no). Alcohol use in the previous

12 months was assessed by the question ‘Did you have at

least 1 alcoholic drink in the last 12 months?’ (yes/no).

Participants who indicated ‘yes’ were classified by the

Alcohol Use Disorders Identification Test (AUDIT-C)

[40] as not at risk (score <4) or at risk drinkers (score ≥4)

[41]; participants who indicated ‘no’ were classified into

the category ‘no alcohol use in the previous 12 months’.

Compared to other, more comprehensive screening

instruments for alcohol use disorders, the AUDIT-C

showed good sensitivity, specificity and positive pre-

dictive validity [41,42].

To assess the lifetime use of any tobacco product, par-

ticipants indicated whether they consumed at least the

following quantity of one of the following products: (1)

50 cigarettes, (2) 10 water pipes (shisha), (3) 10 units of

snus (4) 10 units of snuff, (5) 25 cigars or cigarillos, (6)

25 tobacco pipes. Cigarette smoking in the previous

12 months was assessed by the question ‘Did you smoke

cigarettes in the last 12 months?’ (yes/no). Participants

who indicated ‘yes’ were classified by the Fagerström

Test for Nicotine Dependence (FTND) [43]. The FTND

showed good test-retest correlation of .88 as well as ap-

propriate criterion validity [44]. To have enough statis-

tical power for the regression analyses we only divided
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Table 1 Characteristics of individuals with and without the onset of cannabis use and the univariate associations with

the onset of cannabis use

Variable categories and variables No onset of cannabis use Onset of cannabis use OR (95% CI) p

n = 2,562 n = 212

Demographics

Age in yearsa, M (SD) 19.4 (1.2) 19.3 (1.4) 0.92 (0.82-1.05) .21

Lower educational level (Ref.)b 1,892 (75.2%) 149 (72.7%)

Higher educational level 623 (24.8%) 56 (27.3%) 1.14 (0.83-1.57) .42

Living alone (Ref.)c 64 (2.5%) 6 (2.9%)

Living with parent or parents 2,345 (92.2%) 191 (91.4%) 0.87 (0.37-2.03) .75

Living with partner 62 (2.4%) 5 (2.4%) 0.86 (0.25-2.96) .81

Living with friends or in institution 72 (2.8%) 7 (3.3%) 1.03 (0.33-3.25) .95

Means of subsistence: own person (Ref.)d 618 (24.3%) 30 (14.4%)

Own person and others persons or institutions 1,030 (40.6%) 83 (39.7%) 1.66 (1.08-2.55) .02

Other persons or institutions 891 (35.1%) 96 (45.9%) 2.22 (1.46-3.39) <.01

Not living in a partnership (Ref.)e 2,437 (96.0%) 198 (94.7%)

Living in a partnership 102 (4.0%) 11 (5.3%) 1.33 (0.70-2.51) .39

Having no siblings (Ref.)f 164 (6.6%) 5 (2.5%)

One or two siblings 1,873 (75.6%) 163 (81.5%) 2.85 (1.16-7.05) .02

Three or more siblings 440 (17.8%) 32 (16.0%) 2.38 (0.91-6.23) .08

Religion and religiosity

Christian religion (Ref.)g 1,929 (76.5%) 161 (78.2%)

Muslim religion 123 (4.9%) 6 (2.9%) 0.58 (0.25-1.35) .21

Other religion 54 (2.1%) 7 (3.4%) 1.55 (0.70-3.47) .28

No religion 415 (16.5%) 32 (15.5%) 0.92 (0.62-1.37) .69

Atheist (Ref.)h 611 (24.2%) 61 (29.6%)

Agnostic 387 (15.3%) 29 (14.1%) 0.75 (0.47-1.19) .22

Unsure what to think about god 304 (12.0%) 31 (15.0%) 1.02 (0.65-1.61) .93

Belief in god but not practicing 808 (32.0%) 67 (32.5%) 0.83 (0.58-1.19) .32

Belief in god and practicing 413 (16.4%) 18 (8.7%) 0.44 (0.25-0.75) <.01

Health

Physical health (SF-12, scale 0-100)i, M (SD) 55.0 (5.1) 55.1 (5.3) 1.00 (0.98-1.03) .77

Mental health (SF-12, scale 0-100)j, M (SD) 50.5 (8.3) 49.3 (7.7) 0.98 (0.97-1.00) .04

Depression (MDI, scale 0-50)k, M (SD) 6.1 (6.8) 7.7 (7.5) 1.03 (1.01-1.05) <.01

Low physical activity (IPAQ) (Ref.)l 249 (10.6%) 16 (7.9%)

Moderate physical activity 583 (24.9%) 56 (27.7%) 1.50 (0.84-2.66) .17

High physical activity 1,510 (64.5%) 130 (64.4%) 1.34 (0.78-2.29) .29

No attention deficit syndrome (ASRS) (Ref.)m 2,494 (97.5%) 201 (95.3%)

Attention deficit syndrome 65 (2.5%) 10 (4.7%) 1.91 (0.97-3.77) .06

No anti-social personality disorder (Ref.)n 2,317 (91.4%) 174 (84.1%)

Anti-social personality disorder 217 (8.6%) 33 (15.9%) 2.03 (1.36-3.01) <.01

Social context

Grew up with both parents (Ref.)o 2,105 (83.1%) 155 (74.2%)

…with parent and step-parent 101 (4.0%) 20 (9.6%) 2.69 (1.62-4.46) <.01

…with one parent 297 (11.7%) 33 (15.8%) 1.51 (1.02-2.24) .04

…with adoptive or foster parents or in institution 30 (1.2%) 1 (0.5%) 0.45 (0.06-3.34) .44
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Table 1 Characteristics of individuals with and without the onset of cannabis use and the univariate associations with

the onset of cannabis use (Continued)

No parental divorce before the age of 18 (Ref.)p 2,053 (81.2%) 142 (68.9%)

Parental divorce before the age of 18 476 (18.8%) 64 (31.1%) 1.94 (1.42-2.65) <.01

Lower educational level of the father (Ref.)q 1,419 (56.3%) 99 (46.7%)

Higher educational level of the father 1,103 (43.1%) 108 (50.9%) 1.40 (1.06-1.86) .02

Lower educational level of the mother (Ref.)r 1,559 (62.0%) 110 (52.9%)

Higher educational level of the mother 956 (38.0%) 98 (47.1%) 1.45 (1.09-1.93) .01

Financial situation of the family (Scale 1-7)s, M (SD) 3.6 (1.0) 3.5 (1.0) 0.92 (0.79-1.06) .22

Good relationship with parents before the age of 18 (Ref.)t 2,115 (82.8%) 166 (78.3%)

Bad relationship with parents before the age of 18 438 (17.2%) 46 (21.7%) 1.34 (0.95-1.88) .10

Lower parental rule setting at the age of 15 (Ref.)u 972 (38.1%) 94 (44.3%)

Higher parental rule setting at the age of 15 1,579 (61.9%) 118 (55.7%) 0.77 (0.58-1.03) .08

Lower parental knowledge of peers and the

whereabouts at the age of 15 (Ref.)v 491 (19.2%) 55 (25.9%)

Higher parental knowledge of peers and the

whereabouts at the age of 15 2,060 (80.4%) 157 (74.1%) 0.68 (0.49-0.94) .02

No psychiatric problem of father at age of 15 (Ref.)w 2,401 (94.2%) 198 (93.8%)

Psychiatric problem of father at age of 15 147 (5.8%) 13 (6.2%) 1.07 (0.60-1.93) .81

No psychiatric problem of mother at age of 15 (Ref.)x 2,471 (97.1%) 197 (93.8%)

Psychiatric problem of mother at age of 15 75 (2.9%) 13 (6.2%) 2.17 (1.19-3.99) .01

No psychiatric problem of peer/s at age of 15 (Ref.)y 1,672 (66.1%) 124 (59.6%)

Psychiatric problem in the peer/s at the age of 15 857 (33.9%) 84 (40.4%) 1.32 (0.99-1.76) .06

Peer pressure (PPI total score, range -3 - +3)z,

M (SD) 0.2 (0.4) 0.3 (0.5) 2.13 (1.47-3.08) <.01

Substance use

Never used alcohol (Ref.)aa 368 (15.4%) 21 (10.0%)

Have used alcohol 2,021 (84.6%) 189 (90.0%) 1.64 (1.03-2.61) .04

No alcohol use in the previous 12 months (Ref.)ab 150 (6.3%) 7 (3.4%)

Alcohol use - not at risk (AUDIT-C) 847 (35.7%) 58 (28.0%) 1.47 (0.66-3.28) .35

Alcohol use - at risk (AUDIT-C) 1,376 (58.0%) 142 (68.6%) 2.21 (1.02-4.81) .04

Never used any tobacco product (Ref.) 1,692 (66.0%) 102 (48.1%)

Have used a tobacco product 870 (34.0%) 110 (51.9%) 2.10 (1.58-2.78) <.01

No cigarette use in the previous 12 months (Ref.)ac 2,037 (81.6%) 132 (65.0%)

Very low nicotine dependence (FTND) 351 (14.1%) 63 (31.0%) 2.77 (2.01-3.82) <.01

Low, moderate or high nicotine dependence (FTND) 109 (4.4%) 8 (3.9%) 1.13 (0.54-2.37) .74

Never used drugs other than cannabis (Ref.)ad 2,429 (95.7%) 194 (92.8%)

Used drugs other than cannabis 108 (4.3%) 15 (7.2%) 1.74 (0.99-3.04) .05

Personality

Sensation seeking (BSSS total score, range 1-5)ae,

M (SD) 2.8 (0.8) 3.1 (0.8) 1.70 (1.43-2.02) <.01

Aggression (ZKPQ, subscale, range 0-10)af, M (SD) 3.8 (2.2) 4.0 (2.2) 1.04 (0.98-1.11) .24

Sociability (ZKPQ, subscale, range 0-10)ag, M (SD) 5.6 (2.3) 6.0 (2.1) 1.08 (1.01-1.15) .02

Anxiety (ZKPQ, subscale, range 0-10)ah, M (SD) 1.9 (1.9) 2.1 (2.2) 1.08 (1.01-1.15) .03

Military training school

Not started yet (Ref.)ai 388 (23.6%) 34 (27.9%)
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smokers with very low nicotine dependence (FTND score:

0–2) from smokers with low, moderate, or high nicotine

dependence (FTND score: 3–10). Participants who indi-

cated ‘no’ were classified into the category ‘no cigarette

use in the previous 12 months’.

The lifetime use of cannabis was assessed by asking

‘Have you ever consumed cannabis (grass, hashish, mari-

huana), more than just to try?’ (yes/no). Subsequent ques-

tions assessed cannabis use within the last 12 months with

the Cannabis Use Disorders Identification Test (CUDIT)

[45]. Although the internal consistency of the CUDIT

seems appropriate (.72-.78), the predictive power of the

instrument, tested in different studies, is mixed [46].

Based on the CUDIT score and the response to the

question ‘Did you use cannabis within the last 12 months?’,

participants were classified into one of the following three

categories: (1) no use, (2) non-problematic cannabis use

(CUDIT <8), (3) problematic cannabis use (CUDIT ≥8).

The lifetime use of drugs other than cannabis at baseline

was assessed by a series of questions measuring the fre-

quency of use (never, 1 to 3 times, more than 4 times) of

the 15 drugs described in the section ‘outcome variables’.

Personality Sensation seeking was measured by the

Brief Sensation Seeking Scale (BSSS-8) [47]. The BSSS

showed good internal consistencies (.76 and .74) and

was predictive of of other risk and protective factors

[48]. Aggression/Hostility, Sociability, and Neuroticism/

Anxiety were assessed by the corresponding subscales of the

Zuckerman-Kuhlman Personality Questionnaire (ZKPQ)

[49]. This instrument showed good psychometric and

structural properties in four different languages with

alpha coefficients above .70 [49].

Attendance of military training school At follow-up,

we assessed whether the participants had (1) not yet started

military training school, (2) started military training school,

(3) finished military training school, or (4) discontinued

military training school. The duration of the military

training school in Switzerland is 18 or 21 weeks.

Analysis

We initially performed separate logistic regression analyses

(subsequently termed ‘univariate analyses’) to evaluate the

ability of each baseline variable to predict (1) the onset of

cannabis use and (2) the onset of drug use other than canna-

bis. To reduce multicollinearity within the final multivariate

models, we subsequently developed separate multivariate

prediction models for each of the following categories of

predictor variables: (1) demographics, (2) religion and spir-

ituality, (3) health, (4) social context, (5) substance use, and

(6) personality. Variable selection comprised the following

steps: (1) significant predictors from the univariate

analyses were entered into the preliminary multivariate

model. (2) Variables that were not significant were re-

moved one by one; variables with the highest p-values

were removed first (backward selection). (3) To account

for suppressor effects, the resulting model was verified by

tentatively adding the aforementioned excluded variables

separately to the regression model. Only significant vari-

ables were retained in the separate multivariate models for

each category of predictor variables (forward selection).

Based on the results of these initial multivariate prediction

models for each category of predictor variables, we devel-

oped overall multivariate prediction models for the onset

of cannabis use and the onset of other drug use. Variable

selection was conducted in an analogous way as described

above, with the exception of including at step (1) all sig-

nificant predictors from the separate category-specific

models. Nagelkerke’s R2 was calculated as a goodness-of-

fit measure for all multivariate models. All analyses were

performed using SPSS, version 18, and p <0.05 was set as

the significance level.

Results
Sample characteristics

Of the 2,774 individuals used to analyse the onset of

cannabis use, 212 individuals (7.6%) had an onset within

12 months preceding the follow-up. The characteristics

of the study sample for the analysis of the onset of can-

nabis use are depicted in Table 1. Of the 4,254 individ-

uals used to analyse the onset of drug use other than

cannabis, 222 individuals (5.2%) had an onset within

Table 1 Characteristics of individuals with and without the onset of cannabis use and the univariate associations with

the onset of cannabis use (Continued)

Started 256 (15.5%) 14 (11.5%) 0.62 (0.33-1.19) .15

Finished 897 (54.5%) 61 (50.0%) 0.78 (0.50-1.20) .25

Discontinued 106 (6.4%) 13 (10.7%) 1.40 (0.71-2.75) .33

Values are numbers (%) unless stated otherwise.

Notes: Separate binary logistic regression model for each variable. Missing values: an = 1, bn = 54, cn = 22, dn = 26, en = 26, fn = 97, gn = 47, hn = 45, in = 21, jn = 21,
kn = 28, ln = 230, mn = 4, nn = 33, on = 32, pn = 39, qn = 45, rn = 51, sn = 14, tn = 9, un = 11, vn = 11, wn = 15, xn = 18, yn = 37, zn = 62, aan = 175, abn = 194, acn = 74,
adn = 28, aen = 3, afn = 5, agn = 5, ahn = 5, ain = 1,005; SF-12 = 12-Item Short-Form Health Survey; MDI = Major Depressive Inventory; IPAQ = International Physical Activity

Questionnaire; AUDIT-C = Short form of the Alcohol Use Disorders Identification Test; FTND = Fagerström Test for Nicotine Dependence; ASRS = Item Screener of

the Attention Deficit Syndrome Self Report Scale; BSSS = Brief Sensation Seeking Scale; ZKPQ = Zuckerman-Kuhlman Personality Questionnaire; PPI = Peer

Pressure Inventory.
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Table 2 Characteristics of individuals with and without the onset of drug use other than cannabis and the univariate

associations with the onset of drug use other than cannabis

Variable categories and variables No onset of drug use Onset of drug use OR (95% CI) p

n = 4,032 n = 222

Demographics

Age in yearsa, M (SD) 19.4 (1.2) 19.4 (1.3) 0.97 (0.87-1.09) .64

Lower educational level (Ref.)b 2,911 (73.5%) 158 (72.1%)

Higher educational level 1,048 (26.5%) 61 (27.9%) 1.07 (0.79-1.45) .65

Living alone (Ref.)c 112 (2.8%) 10 (4.5%)

Living with parent or parents 3,660 (91.4%) 193 (87.3%) 0.59 (0.30-1.15) .12

Living with partner 92 (2.3%) 9 (4.1%) 1.10 (0.43-2.81) .85

Living with friends or in institution 140 (3.5%) 9 (4.1%) 0.72 (0.28-1.83) .49

Means of subsistence: own person (Ref.)d 879 (22.0%) 42 (19.0%)

Own person and others persons or institutions 1,664 (41.6%) 101 (45.7%) 1.27 (0.88-1.84) .20

Other persons or institutions 1,457 (36.4%) 78 (35.3%) 1.12 (0.76-1.65) .56

Not living in a partnership (Ref.)e 3,827 (95.7%) 210 (95.0%)

Living in a partnership 173 (4.3%) 11 (5.0%) 1.16 (0.62-2.17) .64

Having no siblings (Ref.)f 253 (6.5%) 17 (7.9%)

One or two siblings 2,965 (76.0%) 163 (75.8%) 0.82 (0.49-1.37) .45

Three or more siblings 685 (17.6%) 35 (16.3%) 0.76 (0.42-1.38) .37

Religion and religiosity

Christian religion (Ref.)g 2,967 (74.5%) 162 (75.0%)

Muslim religion 173 (4.3%) 3 (1.4%) 0.32 (0.10-1.01) .05

Other religion 91 (2.3%) 1 (0.5%) 0.20 (0.03-1.45) .11

No religion 751 (18.9%) 50 (23.1%) 1.22 (0.88-1.69) .24

Atheist (Ref.)h 1,050 (26.4%) 72 (33.3%)

Agnostic 676 (17.0%) 37 (17.1%) 0.80 (0.53-1.20) .28

Unsure what to think about god 506 (12.7%) 24 (11.1%) 0.69 (0.43-1.11) .13

Belief in god but not practicing 1,228 (30.8%) 73 (33.8%) 0.87 (0.62-1.21) .41

Belief in god and practicing 523 (13.1%) 10 (4.6%) 0.28 (0.14-0.55) <.01

Health

Physical health (SF-12, scale 0-100)i, M (SD) 55.0 (5.1) 55.0 (5.1) 0.98 (0.96-1.01) .20

Mental health (SF-12, scale 0-100)j, M (SD) 50.1 (8.3) 48.4 (8.6) 0.98 (0.96-0.99) <.01

Depression (MDI, scale 0-50)k, M (SD) 6.5 (6.7) 8.2 (7.0) 1.03 (1.02-1.05) <.01

Low physical activity (IPAQ) (Ref.)l 377 (10.1%) 22 (11.1%)

Moderate physical activity 956 (25.6%) 54 (27.1%) 0.97 (0.58-1.61) .90

High physical activity 2,402 (64.3%) 123 (61.8%) 0.88 (0.55-1.40) .58

No attention deficit syndrome (ASRS) (Ref.)m 3,897 (96.9%) 207 (93.2%)

Attention deficit syndrome 126 (3.1%) 15 (6.8%) 2.24 (1.29-3.90) <.01

No anti-social personality disorder (Ref.)n 3,530 (88.2%) 160 (74.1%)

Anti-social personality disorder 471 (11.8%) 56 (25.9%) 2.62 (1.91-3.61) <.01

Social context

Grew up with both parents (Ref.)o 3,228 (80.6%) 169 (77.9%)

…with parent and step-parent 204 (5.1%) 14 (6.5%) 1.31 (0.75-2.30) .35

…with one parent 533 (13.3%) 30 (13.8%) 1.08 (0.72-1.60) .72

…with adoptive or foster parents or in institution 39 (1.0%) 4 (1.8%) 1.96 (0.69-5.55) .21
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Table 2 Characteristics of individuals with and without the onset of drug use other than cannabis and the univariate

associations with the onset of drug use other than cannabis (Continued)

No parental divorce before the age of 18 (Ref.)p 3,101 (77.6%) 159 (73.6%)

Parental divorce before the age of 18 895 (22.4%) 57 (26.4%) 1.24 (0.91-1.70) .17

Lower educational level of the father (Ref.)q 2,095 (52.6%) 106 (48.8%)

Higher educational level of the father 1,887 (47.4%) 111 (51.2%) 1.16 (0.89-1.53) .28

Lower educational level of the mother (Ref.)r 2,365 (59.5%) 116 (53.7%)

Higher educational level of the mother 1,610 (40.5%) 100 (46.3%) 1.27 (0.96-1.67) .09

Financial situation of the family (Scale 1-7)s, M (SD) 3.6 (1.0) 3.5 (1.0) 0.95 (0.83-1.09) .44

Good relationship with parents before the age of 18 (Ref.)t 3,264 (81.2%) 165 (74.3%)

Bad relationship to parents before age of 18 758 (18.8%) 57 (25.7%) 1.49 (1.09-2.03) .01

Lower parental rule setting at the age of 15 (Ref.)u 1,572 (39.1%) 103 (46.4%)

Higher parental rule setting at the age of 15 2,448 (60.9%) 119 (53.6%) 0.74 (0.57-0.97) .03

Lower parental knowledge of peers and the

whereabouts at the age of 15 (Ref.)v 899 (22.4%) 78 (35.1%)

Higher parental knowledge of peers and the

whereabouts at the age of 15 3,120 (77.6%) 144 (64.9%) 0.53 (0.40-0.71) <.01

No psychiatric problem of father at age of 15 (Ref.)w 3,747 (93.5%) 199 (90.5%)

Psychiatric problem of father at age of 15 261 (6.5%) 21 (9.5%) 1.52 (0.95-2.42) .08

No psychiatric problem of mother at age of 15(Ref.)x 3,857 (96.2%) 207 (94.1%)

Psychiatric problem of mother at age of 15 152 (3.8%) 13 (5.9%) 1.59 (0.89-2.86) .12

No psychiatric problem of peer/s at age of 15 (Ref.)y 2,483 (62.2%) 96 (44.9%)

Psychiatric problem of peer/s at age of 15 1,511 (37.8%) 118 (55.1%) 2.02 (1.53-2.66) <.01

Peer pressure (PPI total score, range -3 - +3)z,

M (SD) 0.28 (0.39) 0.39 (0.44) 2.03 (1.44-2.87) <.01

Substance use

Never used alcohol (Ref.)aa 438 (11.4%) 12 (5.5%)

Have used alcohol 3,416 (88.6%) 207 (94.5%) 2.21 (1.23-3.99) .01

No alcohol use in the previous 12 months (Ref.)ab 173 (4.5%) 4 (1.8%)

Alcohol use - not at risk (AUDIT-C) 1,095 (28.6%) 29 (13.2%) 1.15 (0.40-3.30) .80

Alcohol use - at risk (AUDIT-C) 2,563 (66.9%) 186 (84.9%) 3.14 (1.15-8.55) .03

Never used any tobacco product (Ref.) 1,944 (48.2%) 69 (31.1%)

Have used a tobacco product 2,089 (51.8%) 153 (68.9%) 2.06 (1.54-2.76) <.01

No cigarette use in the previous 12 months (Ref.)ac 2,495 (63.9%) 91 (42.7%)

Very low nicotine dependence (FTND) 1,048 (26.8%) 83 (39.0%) 2.17 (1.60-2.95) <.01

Low, moderate or high nicotine dependence (FTND) 362 (9.3%) 39 (18.3%) 2.95 (2.00-4.37) <.01

Never used cannabis (Ref.)ad 2,513 (62.4%) 76 (34.4%)

Have used cannabis 1,515 (37.6%) 145 (65.6%) 3.17 (2.38-4.21) <.01

No cannabis use in previous 12 months (Ref.)ae 3,204 (79.5%) 106 (47.7%)

No problem use (CUDIT) 688 (17.1%) 86 (38.7%) 3.78 (2.81-5.08) <.01

Problem use (CUDIT) 140 (3.5%) 30 (13.5%) 6.48 (4.18-10.05) <.01

Personality

Sensation seeking (BSSS total score, range 1-5)af,

M (SD) 2.9 (0.8) 3.4 (0.9) 1.88 (1.59-2.24) <.01

Aggression (ZKPQ, subscale, range 0-10)ag, M (SD) 4.0 (2.2) 4.5 (2.2) 1.10 (1.04-1.17) <.01

Sociability (ZKPQ, subscale, range 0-10)ah, M (SD) 5.8 (2.2) 6.0 (2.1) 1.04 (0.98-1.11) .23
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12 months preceding the follow-up. The characteristics

of the study sample used to analyse the onset of other

drug use are displayed in Table 2.

Univariate predictors of the onset of cannabis and other

illegal drug use

Univariate baseline predictors of the onset of cannabis

use are displayed in Table 1. Univariate predictors of the

onset of other drug use are displayed in Table 2.

Multivariate predictors of the onset of cannabis use

The separate multivariate prediction models of the onset

of cannabis use for each variable category, as well as the

overall prediction model, are presented in Table 3. The

overall prediction model resulting from hierarchical logis-

tic stepwise regressions (R2 = .11) revealed that the follow-

ing variables were positively associated with the onset of

cannabis use: not providing for oneself, having siblings,

depressiveness, parental divorce before the age of 18,

lower parental knowledge of peers and the whereabouts at

the age of 15, peer pressure, low nicotine dependence, and

sensation seeking. Practising religion was negatively asso-

ciated with the onset of cannabis use.

Multivariate predictors of the onset of illegal drug use

other than cannabis

The separate multivariate prediction models of the onset

of other drug use for each variable category and the

overall prediction model are presented in Table 4. The

overall prediction model (R2 = .11) revealed that onset of

drug use other than cannabis showed a positive associ-

ation with depressiveness, the presence of an antisocial

personality disorder, lower parental knowledge of peers

and the whereabouts at the age of 15, psychiatric prob-

lems of peers at the age of 15, problematic cannabis use,

and sensation seeking.

Discussion

This longitudinal study aimed to identify predictors of

the late onset of cannabis and other drug use in male

young adults. The study revealed four main findings:

(1) A combination of variables from several domains

provides the best power to predict the onset of both

cannabis and other illegal drug use. (2) The results

provide evidence for both the gateway hypothesis and

the common liability to addiction model. (3) Of those

variables that have been studied, the following are the

most relevant to predict the onset of cannabis use: the

means of subsistence, the number of siblings, religios-

ity, depression, parental divorce before the age of 18,

low parental knowledge of peers and the whereabouts,

peer pressure, nicotine dependence, and sensation seeking.

(4) For the onset of other drug use, depression, the pres-

ence of an antisocial personality disorder, lower parental

knowledge of peers and the whereabouts, psychiatric

problems of peers, cannabis use, and sensation seeking

are the most relevant predictors.

Taking into account the goodness of fit of the explored

variable categories, current substance use, personality,

and social context variables are the most important

domains for predicting onset of cannabis and drug use.

This result is in line with both the gateway hypothesis

[22], which assumes a hierarchy in drug use with the use

of legal substances followed by cannabis and ‘hard’

drugs, and the common liability to addiction model [24],

emphasising the importance of socialisation and personality

characteristics. However, beyond the variables discussed in

these models, health-related variables, particularly depres-

siveness might influence the onset of drug use.

Referring to the predictors of the onset of cannabis

use, our findings mainly underline the results from

previous studies. Having siblings was identified as a risk

factor for substance use initiation, especially when they

are older or share common characteristics with the con-

sumer [4]. Previous research also revealed that cannabis

Table 2 Characteristics of individuals with and without the onset of drug use other than cannabis and the univariate

associations with the onset of drug use other than cannabis (Continued)

Anxiety (ZKPQ, subscale, range 0-10)ai, M (SD) 1.9 (1.9) 2.2 (2.0) 1.09 (1.02-1.16) .01

Military training school

Not started yet (Ref.)aj 611 (24.0%) 36 (27.7%)

Started 360 (14.1%) 12 (9.2%) 0.57 (0.29-1.10) .09

Finished 1,405 (55.1%) 73 (56.2%) 0.88 (0.59-1.33) .55

Discontinued 175 (6.9%) 9 (6.9%) 0.87 (0.41-1.85) .72

Values are numbers (%) unless stated otherwise.

Notes: Separate binary logistic regression model for each variable. Missing values: an = 1, bn = 77, cn = 30, dn = 34, en = 34, fn = 137, gn = 57, hn = 56, in = 35, jn = 35,
kn = 30, ln = 321, mn = 34, nn = 43, on = 56, pn = 64, qn = 15, rn = 11, sn = 13, tn = 14, un = 27, vn = 26, wn = 47, xn = 182, yn = 205, zn = 137, aan = 6, abn = 1, acn = 10,
adn = 6, aen = 9, afn = 9, agn = 9, ahn = 73, ain = 38, ajn = 1,666; SF-12 = 12-Item Short-Form Health Survey; MDI = Major Depressive Inventory; IPAQ = International

Physical Activity Questionnaire; AUDIT-C = Short form of the Alcohol Use Disorders Identification Test; FTND = Fagerström Test for Nicotine Dependence;

CUDIT = Cannabis Use Disorder Identification Test; ASRS = Item Screener of the Attention Deficit Syndrome Self Report Scale; BSSS = Brief Sensation Seeking

Scale; ZKPQ = Zuckerman-Kuhlman Personality Questionnaire; PPI = Peer Pressure Inventory.
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use is a common behaviour among young adults who

have problems in their means of subsistence [50]. Our

study showed that religiosity, defined as believing in

God and practising religion, protected from the onset of

cannabis use. This is in line with previous research based

on cross-sectional data showing that single dimensions

of religiosity, namely, social religiosity and perceived

religious support, were correlated with lower cannabis

use [51]. Previous studies postulated that parental moni-

toring or permissiveness may be related to religiosity

with higher parental supervision in families practising

religiosity [52]. However, the results of our final predic-

tion model showed that religiosity and parental know-

ledge of peers and the whereabouts at the age of 15 were

Table 3 Multivariate associations (using stepwise backward and forward regression p < .05) between participant

characteristics and the onset of cannabis use

Variable categories and variables Separate model for each
variable category

Overall modela,b

OR (95% CI) p OR (95% CI) p

Demographicsc

Means of subsistence: own person (Ref.)

Own person and others persons or institutions 1.75 (1.12-2.72) .01 1.87 (1.16-3.00) .01

Other persons or institutions 2.27 (1.47-3.52) <.01 2.68 (1.66-4.34) <.01

Having no siblings (Ref.)

One or two siblings 2.86 (1.16-7.08) .02 3.14 (1.24-7.95) .02

Three or more siblings 2.53 (0.97-6.61) .06 3.04 (1.12-8.16) .03

Religion and religiosityd

Atheist (Ref.)

Agnostic 0.75 (0.47-1.19) .22 0.64 (0.39-1.06) .09

Unsure what to think about god 1.02 (0.65-1.61) .93 1.02 (0.63-1.65) .94

Belief in god but not practicing 0.83 (0.58-1.19) .32 0.78 (0.53-1.17) .23

Belief in god and practicing 0.44 (0.25-0.75) <.01 0.54 (0.31-0.96) .04

Healthe

Depression (MDI, scale 0–50) 1.03 (1.01-1.04) <.01 1.03 (1.01-1.05) <.01

No anti-social personality disorder (Ref.)

Anti-social personality disorder 1.87 (1.25-2.80) <.01

Social contextf

No parental divorce before the age of 18 (Ref.)

Parental divorce before the age of 18 1.89 (1.37-2.61) <.01 2.03 (1.44-2.87) .04

Lower educational level of the father (Ref.)

Higher educational level of the father 1.38 (1.03-1.85) .03

Lower parental knowledge of peers and the whereabouts at the age of 15 (Ref.)

Higher parental knowledge of peers and the whereabouts at the age of 15 0.69 (0.49-0.97) .03 0.69 (0.48-0.99) <.01

Peer pressure (PPI total score, range −3 - +3) 2.08 (1.43-3.04) <.01 1.56 (1.03-2.36) .04

Substance useg

No cigarette use in the previous 12 months (Ref.)

Very low nicotine dependence (FTND) 2.77 (2.01-3.82) <.01 2.60 (1.83-3.69) <.01

Low, moderate or high nicotine dependence (FTND) 1.13 (0.54-2.37) .74 1.31 (0.60-2.84) .50

Personalityh

Sensation seeking (BSSS total score, range 1–5) 1.71 (1.44-2.04) <.01 1.55 (1.28-1.89) <.01

Anxiety (ZKPQ, subscale, range 0–10) 1.09 (1.02-1.17) .02

Military training school

Notes:
aThe overall model resulted from backward and forward selection of the variables included in the separate models for each variable category. bR2 = .11;

c
R
2 = .02; dR2 = .01; eR2 = .02; fR2 = .04; gR2 = .03; hR2 = .04. MDI = Major Depressive Inventory; FTND = Fagerström Test for Nicotine Dependence; BSSS = Brief

Sensation Seeking Scale; ZKPQ = Zuckerman-Kuhlman Personality Questionnaire; PPI = Peer Pressure Inventory.
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independently related to the onset of cannabis use. The

finding that parental divorce at an early age predicted

the onset of cannabis use is in line with prior results

showing that children who are exposed to family prob-

lems, including family disruption and conflict, are more

likely to use drugs such as cannabis in both adolescence

and young adulthood [4,6]. Concerning the health-

related variables, our study shows that depressiveness

plays an important role in the later onset of cannabis

use [7]. Sensation seeking was another strong predictor

for the onset of cannabis use, which has been tradition-

ally studied in relation to this substance [11]. Taking into

account that sensation seeking usually peaks in late ado-

lescence and then declines with age [53], it is not surpris-

ing that it also constitutes a relevant predictor of the onset

of cannabis use during early adulthood. In line with the

finding that young adults who exhibit high sensation seek-

ing typically tend to seek peers with similar interests who

Table 4 Multivariate associations (using stepwise backward and forward regression p < .05) between participant

characteristics and the onset of drug use other than cannabis

Variable categories and variables Separate model for each variable category Overall modela,b

OR (95% CI) p OR (95% CI) p

Demographics

Religion and religiosityc

Atheist (Ref.)

Agnostic 0.80 (0.53-1.20) .28

Unsure what to think about god 0.69 (0.43-1.11) .13

Belief in god but not practicing 0.87 (0.62-1.21) .41

Belief in god and practicing 0.28 (0.14-0.55) <.01

Healthd

Depression (MDI, scale 0–50) 1.03 (1.01-1.04) <.01 1.02 (1.00-1.04) .02

No attention deficit syndrome (ASRS) (Ref.)

Attention deficit syndrome 1.84 (1.04-3.27) .04

No anti-social personality disorder (Ref.)

Anti-social personality disorder 2.50 (1.81-3.46) <.01 1.51 (1.06-2.13) .02

Social contexte

Lower parental knowledge of peers and the

whereabouts at the age of 15 (Ref.)

Higher parental knowledge of peers and the

whereabouts at the age of 15 0.58 (0.44-0.79) <.01 0.73 (0.54-1.00) .05

No psychiatric problem of peer/s at age of 15 (Ref.)

Psychiatric problem of peer/s at age of 15 1.82 (1.37-2.42) <.01 1.53 (1.15-2.05) <.01

Peer pressure (PPI total score, range −3 - +3) 1.79 (1.26-2.54) <.01

Substance usef

No cigarette use in the previous 12 months (Ref.)

Very low nicotine dependence (FTND) 1.19 (0.84-1.69) .32

Low, moderate or high nicotine dependence (FTND) 1.58 (1.02-2.43) .04

No cannabis use in the previous 12 months (Ref.)ab

Low cannabis dependence (CUDIT) 3.92 (2.90-5.31) <.01 3.01 (2.20-4.10) <.01

Moderate or high cannabis dependence (CUDIT) 7.08 (4.54-11.03) <.01 4.13 (2.59-6.57) <.01

Personalityg

Sensation seeking (BSSS total score, range 1–5) 1.90 (1.60-2.26) <.01 1.49 (1.23-1.79) <.01

Anxiety (ZKPQ, subscale, range 0–10) 1.11 (1.04-1.18) <.01

Military training school

Notes:
aThe overall model resulted from backward and forward selection of the variables included in the separate models for each variable category. bR2= .11; cR2= .01;

d
R
2= .03; eR2= .03; fR2= .08; gR2= .04. MDI =Major Depressive Inventory; FTND= Fagerström Test for Nicotine Dependence; CUDIT = Cannabis Use Disorder Identification Test;

BSSS = Brief Sensation Seeking Scale; ZKPQ= Zuckerman-Kuhlman Personality Questionnaire; PPI = Peer Pressure Inventory.
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further encourage risk-taking behaviour [54], peer pres-

sure and sensation seeking were predictive of the onset of

cannabis use. Finally, our results confirm previous studies

showing that nicotine dependence predicts cannabis

initiation, which is also in line with the gateway

hypothesis [55].

Some variables predicting onset of cannabis use were also

predictive of the onset of drug use other than cannabis, in-

cluding depressiveness, religiosity, parental knowledge of

peers and the whereabouts, anxiety, and sensation-seeking.

These variables present promising candidates for inclusion

in a common liability of addiction model. Psychopatho-

logical factors, such as a previous history of depression

symptoms or anxiety, have been commonly studied as a

risk factor of drug use [8]; furthermore, a more permissive

parenting style was related to illegal drug experience in pre-

vious studies [4,6]. Believing in God and practising religion

also protected from the initiation of illegal drug use, sug-

gesting that religiosity may be a protective factor against

cannabis and other drug use [56]. Moreover, late adoles-

cence and young adulthood is a period of heightened

experimentation with risky behaviour; therefore, it is not

surprising that sensation-seeking also plays an important

role as a predictor of cannabis and other substance use

[54]. Furthermore, there are some unique predictors of

drug onset, including psychiatric problems of the young

adults’ peers at the age of 15 and the presence of an

antisocial personality disorder. The latter has been related

to substance use and abuse in previous studies [57].

To date, the majority of interventions for prevention

of drug use of young people are provided on the level of

the community, school, or school class and are not

targeted to specific population groups [58,59]. Only few

interventions are targeted to specific risk groups, mainly

defined by current cigarette, alcohol or cannabis use and

therefore reflecting the risk factors defined by the gate-

way hypothesis or are targeted to ethnic minorities or

socioeconomically disadvantaged groups. Taking into

account the comprehensive set of variables investigated

and the result that the explained variance of 11% of the

final prediction models was relatively poor, there is still

justification for non-targeted interventions. Based on

our results there is also justification for using variables

of substance use to target intervention measures. Among

the variable categories considered, previous substance use

in general and cannabis use in particular, showed the best

predictive value for the onset of drug use other than

cannabis with R2 = .08 and explains the majority of the

variance of the overall model. However, for the predic-

tion of onset of cannabis use, variables of the social

context (R2 = .04) and personality factors (R2 = .04) seem

to be equally important as substance use (R2 = .03). Conse-

quently, personality and social context variables like sensa-

tion seeking, peer pressure, or parental divorce are

variables which might additionally be considered in the

development of screening instruments for persons at

risk for cannabis use.

The limitations of the study are (1) that only men were

included, as only young men have to visit the army

recruitment centres, and that the results could not be

generalised to young women, (2) that the participants

were observed for a relatively short time period, as they

were reassessed only once after 15 months, (3) that there

is a period of 3 months that is not covered by the assess-

ments because the follow-up assessment takes into

account only the preceding 12 months, (4) that all data

rely on self-report without biochemical verification or

inclusion of genetic risk factors, (5) that some of the in-

struments used have not been validated or for the sake

of brevity short-forms or single items of validated instru-

ments were used, and (6) that statistical power was low

for some of the examined predictor variables, particu-

larly within the multivariate models predicting onset of

drug use other than cannabis. The variables housing

situation, religion, parental situation and alcohol use in

the previous 12 months were most impacted by a loss of

statistical power.

The strengths of the study include that the analyses are

based on a relatively large dataset of an age-homogeneous

group, and the comprehensiveness of the predictor variables

investigated. Further research should address whether the

predictors identified are male-specific or whether they could

be generalised to young male and women.

Conclusions
The results of this study provide evidence for the gateway

hypothesis and the common liability to addiction model

and point to further variables, not addressed in these

models, like depressiveness, that might influence the onset

of drug use. Furthermore, the results may help to identify

male young adults for whom preventive measures for

cannabis or other drug use are most appropriate and to

develop screening instruments for the identification of

male young adults at risk for cannabis and other drug use.
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