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I N TRODUC TION

“So what we get drunk? So what we smoke weed? We're just 
having fun. We don't care who sees. So what we go out? That's 
how it's supposed to be. Living young and wild and free” ~ 
Wiz Khalifa and Snoop Dogg ft. Bruno Mars, 2011. Indeed, 
these lyrics from a popular hip-hop and pop song are the 
epitome of how some adolescents celebrate their increas-
ing freedom. That is, the adolescence phase is marked by 
exploration, experimentation, and excitation, which could 
involve substance use, particularly alcohol and cannabis 
use. Adolescence is a phase wherein individuals increasingly 
navigate the world independent of their parents' supervision 
toward more affiliation with their peers (Defoe, Dubas, & 
van Aken, 2018). This transition is globally evident, from 
the Caribbean islands, such as Sint Maarten to European 
countries such as the Netherlands. For many adolescents, 
during this exploration phase, they also increasingly come 
in contact with popular substances in the youth culture such 
as alcohol and cannabis. Although experimentation to some 

extent could be adaptive (Baumrind, 1987), experimenting 
with such addictive substances could particularly be harm-
ful for the still developing brain of adolescents (Albaugh 
et al., 2021; Chambers, Taylor, & Potenza, 2003), with simul-
taneous use having even more harmful consequences (Pacek 
et al., 2012; Subbaraman & Kerr, 2015). Yet, research is sorely 
lacking on the link and temporal ordering between alcohol 
and cannabis use in adolescents. Additionally, while much 
of the research on adolescent substance use has focused on 
adolescents in the United States (U.S.) and Europe, there is a 
significant gap in research in non-Western cultures such as 
in the Caribbean and the broader Latin America. Moreover 
cross-national studies in general, but especially longitudinal 
cross-national studies, are virtually nonexistent in the devel-
opmental sciences.

Most cross-national studies on youth development are 
typically descriptive and cross-sectional (but see e.g., Broidy 
et al., 2003; Lansford et al., 2018). Despite a dearth of lon-
gitudinal cross-national studies, there has been a growing 
acknowledgment of the importance of such studies for the 
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understanding of youth development issues (e.g., Lansford 
et al.,  2016). For example, considering the different preva-
lence rates of youth alcohol and cannabis use across coun-
tries, the predictors and temporal ordering of the use of these 
substances might also differ across countries—although 
rarely investigated. Hence, the current two-sample longitu-
dinal study uses a sample of Dutch-Caribbean adolescents 
from Sint Maarten and a sample of Dutch-European ado-
lescents from the Netherlands (i.e., two [island-]countries 
within the Kingdom of the Netherlands) in order to address 
the above-described lacuna. The purpose of this research is 
twofold. First, using two waves of data, and while controlling 
for age and gender, we investigate the temporal order of al-
cohol and cannabis use in these two samples. Second, we 
explore whether (a) intention to use alcohol and cannabis 
the following year, (b) parent-specific communication about 
the use of these substances, and (c) friends' use of these sub-
stances have bi-directional linkages with adolescent sub-
stance use the following year. Before reviewing the specific 
theories and research related on each of the factors, we first 
provide a brief overview of the culture of each nation in the 
context of alcohol and cannabis use.

SI N T M A A RTE N

Sint Maarten and Saint-Martin (or “St. Martin” collectively) 
are constitutionally two countries but geographically one is-
land in the (Anglophone-) Caribbean. The Southern half of 
the island “Sint Maarten” is a constituent country of the 
Kingdom of the Netherlands, whereas the Northern half 
“Saint-Martin” is an overseas collectivity of France.1 For the 
current study, a sample of adolescents from Sint Maarten 
(Dutch side) is used. Both alcohol use and cannabis use are 
common on Sint Maarten, but alcohol is more socially ac-
ceptable than cannabis. Like most Caribbean islands, Sint 
Maarten celebrates carnival wherein alcohol is a popular 
beverage (Barrows & Room, 1991). Sint Maarten is consid-
ered as a melting pot in the Caribbean with over 100 nation-
alities, making Sint Maarten an ethnically and racially 
diverse island, with the third largest ethnic group consisting 
of Jamaican-St. Maarteners (Arrindell, 2014). Jamaica, is one 
of the larger and well-known Caribbean islands worldwide, 
in part because reggae music and Rastafari religion origi-
nated in Jamaica. Both reggae and Rastafari are common on 
Sint Maarten (Guadeloupe, 2010) and both have long been 
linked to the popularization of cannabis use in the Caribbean 
and other parts of the world, such as the Netherlands 
(Benard,  2007; Chakravarty,  2015; Savishinsky,  1994). 
However, cannabis is illegal on Sint Maarten, and drinking 

alcohol under age 18 is also illegal, although those laws are 
not always strictly enforced (e.g., it has been common for no 
identification card to be requested when purchasing 
alcohol).

Most existing research on Sint Maarten is descriptive 
and cross-sectional. Thus, references will sometimes be 
made to research on other Anglophone Caribbean islands, 
when no such research exists on Sint Maarten. When it 
comes to prevalence rates of substance use, two studies 
on Sint Maarten showed that 72%–79% of 12- to 19-year 
olds have experience with drinking alcohol at least once 
(McBride et al.,  2005; Pan American Health Organization 
(PAHO),  2013). Furthermore, 7% of these adolescents had 
experience with binge drinking, and 23.6% have ever been 
drunk (PAHO,  2013). A more recent PAHO survey re-
vealed that among 15- to 19-year olds, 34% reported that 
they drank in the past 12 months and 19.3% reported binge 
drinking (PAHO, 2020). Thus, binge drinking among ado-
lescents appears to be increasing on Sint Maarten over the 
past decade. Concerning cannabis use, 28.5% of adolescents 
in a 2001 survey reported to have used cannabis at least 
once (McBride et al., 2005), with a decline to 20.2% in 2011 
(PAHO, 2013). A more recent study of Jamaican youth also 
found that 20.3% reported having used cannabis (Bernard 
et al., 2017). As for the co-occurrence of alcohol and canna-
bis use, these two behaviors have been shown to be associ-
ated in at least two studies on Sint Maarten youth (McBride 
et al.,  2005; PAHO,  2013) and in another study including 
nine Anglophone Caribbean islands (Ohene et al., 2005). It 
is important to note that the above-mentioned studies are 
not longitudinal, and thus it is not possible to conclude from 
those studies whether alcohol use and cannabis use among 
Sint Maarten youth prospectively predict each other over 
time. The current first longitudinal study on Sint Maarten's 
youth substance use, fills this knowledge gap by investigat-
ing the temporal order of these behaviors.

TH E N ETH ER L A N DS

The Netherlands is the largest country within the Kingdom 
of the Netherlands, and is the only country in The Kingdom 
located in Europe. The Netherlands is a multicultural society 
with 24.8% of its population consisting of foreign migrants 
(Statistics Netherlands, n.d.). The Netherlands is known for 
its liberal views on cannabis use. Cannabis use is highly tol-
erated in the Netherlands with its sale and use allowed in 
licensed “coffee shops” beginning in the 1970 s, making the 
Netherlands one of the first countries to tolerate recreational 
cannabis use for persons 18 years and older. There are also 
liberal views concerning alcohol use in the Netherlands; 
however, heavy drinking among youth in the Netherlands 
and increased research showing its negative consequences 
were the primary reasons for raising the legal drinking age 
from age 16 to age 18 in 2014.

Reports around the time of the current study's data 
collection (2012–2013) showed that the majority (79%) of 

 1Sint Maarten is divided into a Dutch part and a French part, because during the 
Transatlantic slave trade, one part of the island was colonized by The Netherlands, 
and the other part was colonized by France. Although Sint Maarten is currently a 
constituent country of the Kingdom of the Netherlands, it has a more (Anglophone 
Northeastern) Caribbean culture (Arrindell, 2014) mixed with considerable 
influence from the USA. Additionally, although Dutch is the official language on 
the Dutch part of Sint Maarten, English is by far the first language in most 
households.
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12-to-18-year olds in the Netherlands had an alcoholic drink 
at least once, which is similar to the prevalence rates on Sint 
Maarten. However, 24.76% of youth between 12 and 16 in the 
Netherlands in 2011 have experienced binge drinking, which 
is 3.5 times higher than the prevalence rate on St. Maarten 
youth during 2011 (Expertisecentrum Alcohol,  2020; 
PAHO, 2013). More recent studies have shown a decreasing 
trend in the percentage of 11- to 17-year olds who have ever 
used alcohol from 2011 to 2017, and the percentage who binge 
drink has slightly declined to 20% (Harreveld et al.,  2019; 
Stevens et al., 2018).

As for cannabis, in 2011, 17.3% of adolescents between 
the ages of 12 and 19 reported having used cannabis at least 
once (Verdurmen et al., 2012), with a downward trend in use 
with the latest statistics showing that 10.4% has ever used it 
in 2019 (Nederlands Jeugdinstituut, 2020). More recent data 
is needed on Sint Maarten concerning youth cannabis use, 
but based on prevalence rates from 2011, it can be concluded 
that youth on Sint Maarten (20.20%) and The Netherlands 
(17.3%) have comparable experience with cannabis use. As 
for the relation between alcohol and cannabis use among ad-
olescents in the Netherlands, alcohol use and drugs (includ-
ing cannabis) have been found to be interrelated and often 
cluster together (de Winter et al., 2016; van Nieuwenhuijzen 
et al.,  2009). This clustering has also been reported exten-
sively in the United States, Canada, and several European 
countries (Walsh et al., 2020; Weinberger et al., 2021).

TH E TE M POR A L OR DER OF 
A LCOHOL A N D CA N NA BIS USE

As the tolerance and legalization of cannabis in many coun-
tries grow, the question of how the use of alcohol and canna-
bis develops is of considerable interest. As mentioned above, 
both on Sint Maarten and in the Netherlands, alcohol and 
cannabis use has been shown to be associated among youth. 
Early theories of such drug use suggested that there is a se-
quential pattern to which drugs individuals use, with the 
use of more acceptable or licit substances such as cigarettes 
or alcohol subsequently triggering or allowing for the use 
of other substances such as cannabis and eventually harder 
drugs (the so-called gate-way drug hypothesis; Kandel, 1975). 
If cannabis use becomes more accepted worldwide, then the 
potential sequence of substance use (first alcohol then can-
nabis) could change, with complementary use (co-use of both 
substances increasing) or supplementary use (substitution of 
cannabis for alcohol as the most common and first used sub-
stance). The potential mechanism for the gateway hypoth-
esis is that the use of one drug enhances effects of the other 
drugs through a process of priming the neural circuitry of 
the brain (Kandel & Kandel, 2014). Another possible expla-
nation is that the use of one substance changes the attitudes 
one has for other substances (Flay et al., 1999), which would 
explain why licit substances would be used before illicit sub-
stances. Mixed results in support of the gateway hypothesis 

during the adolescent period have been found with several 
studies showing the sequence and proscriptive effects of 
gateway drugs (e.g., Guxens et al., 2007, Mayet et al., 2012; 
Nkansah-Amankra, & Minelli, 2016), others showing no 
effects (e.g., Mackesy-Amiti et al.,  1997), and still others 
showing reversed associations such as cannabis serving as a 
gateway substance for smoking cigarettes or for alcohol use, 
which has become known as the “reverse gateway hypoth-
esis” (Agrawal & Lynskey, 2009; Agrawal et al., 2008; for a 
review see: Vanyukov et al., 2012).

In addition to the gateway hypothesis, a common liability 
model (e.g., Vanyukov et al., 2012) and the route of admin-
istration model have been proposed. According to the com-
mon liability model, using both licit and illicit drugs could 
be attributed to a particular vulnerability in the person to 
use drugs such as a genetic predisposition to addiction or fa-
milial liability (e.g., Kendler et al. 2007) and as such, no spe-
cific a priori sequence to drug use is expected (Mayet et al, 
2016). Finally, the route of administration model has been 
proposed, which suggests that the common way in which 
substances are administered (such as inhalation or smoking) 
may account for why the use of two substances exists, such 
as cannabis use and smoking (Agrawal & Lynskey, 2009). 
Along similar lines, if one first begins with smoking, he/she 
might quicker transition to cannabis use than alcohol use, 
and in that sense, cannabis use would more likely predict 
alcohol use, than the reverse.

Given that the Netherlands has been tolerating the rec-
reational use of cannabis for over 50 years, it is possible 
that either substitution and/or complementary use is pos-
sible; evidence for both has recently been found in a large 
U.S. sample of adolescents and young adults (Weinberger 
et al., 2021). In one of the few studies in the Netherlands to 
examine whether alcohol use or cannabis use predicts later 
use of the other substance, alcohol use at age 13.5 predicted 
cannabis use 32 months later at age 16, but the reverse asso-
ciation of cannabis use predicting alcohol use was not found 
(de Winter et al., 2016). Nonetheless, the data for de Winter 
et al. (2016) were collected in 2004–2005, and thus additional 
and more recent studies are needed to confirm these asso-
ciations in the Netherlands. Finally, there appear to be no 
longitudinal studies on the reciprocal association of using 
these substances among Caribbean youth.

I N TE N TIONS TO USE

Drawing from the Theory of Planned Behavior (Ajzen & 
Madden,  1986), which posits that the strength of behavio-
ral intention is a key prerequisite of behavior, several stud-
ies conducted on samples in the United States, Europe, and 
Australia have found that intentions to use a particular 
substance to be a strong predictor of future use, particu-
larly for alcohol and cannabis use among adolescents (e.g., 
Carvajal et al., 2002; Cooke et al., 2016; Guxens et al., 2007; 
Kyrrestad et al., 2022; Petraitis et al., 1998; Zhao et al., 2020). 
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A large-scale longitudinal study conducted in the 
Netherlands showed that intention to start using cannabis 
prospectively predicted cannabis use in early adolescents 
(Malmberg et al., 2012). Surprisingly, there appear to be no 
published studies that have investigated Dutch adolescents' 
intention to use alcohol in relation to subsequent alcohol 
use, nor could we locate any studies conducted on Caribbean 
youth that investigated the intention to use substances in re-
lation to subsequent substance use.

PA R E N T-A DOL E SCE N T 
COM MU N ICATION A BOU T 
SU BSTA NCE USE

Another factor found to be associated with adolescent sub-
stance use is parent-adolescent communication about sub-
stance use. In an integrative review, Carver et al. (2017) 
concluded that in general, conversations about health risks 
are associated with lower levels of substance use, while more 
frequent conversations, those about parents' own use, per-
missive messages, and consequences of use—are associated 
with higher levels of use. Effective communication and strict 
rule setting in the context of strong connectedness have been 
found to be most effective (Carver et al., 2017). The vast ma-
jority of studies reported in this review came from either 
the United States or the Netherlands. Indeed, several Dutch 
studies reflect these findings, although the results about 
the frequency of communication have been mixed (Koning 
et al., 2014; Mares et al.,  2011; Van Der Vorst et al.,  2005; 
Van Der Vorst et al., 2010; van den Eijnden et al., 2011;). As 
for parent-adolescent cannabis use-specific communication, 
one recent study demonstrated that restrictive cannabis-
specific parental rules predicted lower levels of cannabis use 
in 12–16-year olds (Vermeulen-Smit et al.,  2015), although 
direct communication about cannabis was not investigated. 
With respect to Caribbean youth, a study conducted on the 
Bahamas islands reported that parental communication 
predicted parental monitoring knowledge; however, only 
parental monitoring predicted substance use in 6th grade 
adolescents (Cottrell et al.,  2007). Finally, a longitudinal 
study showed that lower parental control at ages 11–13 pre-
dicted higher levels of substance use (including alcohol and 
cannabis use) in 14- to 15-year-old Bahamian youth (Wang 
et al., 2013).

In the current study, we focus on how parents discuss 
the use of each substance with a focus on the degree to 
which parents talk with their adolescent about responsible 
drinking or not using alcohol and not using cannabis. This 
focus ref lects the common view that alcohol use in adult-
hood is more acceptable than cannabis use and that par-
ents may view their role as one in which they guide their 
children to drink responsibly (Carver et al., 2017). We also 
investigate the reverse, thus whether adolescent substance 
use predicts such parent-adolescent substance use-specific 
communication, which ref lects often overlooked trans-
actional processes that suggest that offspring’ behavior 

might inf luence their parent's behavior as well (Granic & 
Patterson, 2006).

PE ER SU BSTA NCE USE

Several national and cross-national studies have confirmed 
that perceptions of peer alcohol use are among the strong-
est and most proximal predictors of adolescent drinking 
behavior (Borsari & Carey 2001, Brooks-Russell, et al. 2014; 
Eisenberg et al., 2013) and that similar associations hold for 
cannabis use (Defoe et al., 2019; Helmer et al. 2021; Korn 
et al. 2021). Dutch studies have also shown that peer alco-
hol and cannabis use predicts substance use among youth in 
the Netherlands (Creemers et al., 2017; Mulder et al., 2010; 
Voogt et al., c). We located only two Caribbean studies fo-
cused on peer use of cannabis, albeit not among youth from 
Sint Maarten. Those studies found that peer cannabis use 
was associated with cannabis use among adolescents in 
Jamaica (Thompson & Paul, 2005) and in Barbados (Griffith 
& Jackman, 2019). Several of these studies referenced above 
are either cross-sectional or did not look at whether there 
are bi-directional associations among these factors. Namely, 
do adolescents use substances because they are influenced 
by their peers' substance use (i.e., “peer influence/ peer so-
cialization”), and/or do adolescent's own substance use cause 
them to affiliate with substance using peers (i.e., “peer se-
lection”). In the current study, we examine whether both of 
these peer processes co-occur.

PR E SE N T ST U DY

The current study uses two waves of data from adolescents 
on Sint Maarten and the Netherlands, who were either in 
their 1st or 3rd year of high school at wave 1 in order to 
explore the temporal order of alcohol and cannabis use 
in these two samples. Second, we investigate whether (a) 
intention to use alcohol and cannabis the following year, 
(b) parent-specific communication about the use of these 
substances, and (c) friends' use of these substances have 
bi-directional linkages with adolescent substance use the 
following year.

The current study capitalizes on an advanced cross-
lagged panel methodology, to extend past research by in-
vestigating reversed (i.e., bi-directional) links for all the 
above-mentioned hypotheses (see Figure  S1 in the supple-
mental materials). We investigated these (reversed) links 
while controlling and estimating age and gender as pre-
dictors of alcohol and cannabis use, in order to ascertain 
whether the aforementioned links exist above and beyond 
age and gender effects. In other words, we additionally con-
sidered age and gender as common predictors for the use of 
alcohol and cannabis. Given the general lack of prior longi-
tudinal research in the Caribbean, we explore whether these 
associations equally hold for youth from Sint Maarten as we 
expect for youth in the Netherlands.
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M ETHODS

Participants

The Netherlands

Participants in the current study were from the first two 
waves of a 3-wave longitudinal study in the Netherlands on 
adolescent risk taking (Defoe et al., 2016). This study was 
conducted in accordance with the ethical standards of the 
University of Utrecht. Review by the ethical committee was 
not deemed necessary because the study was not deemed 
likely to yield physical or emotional risks to the partici-
pants. The data collections began in the Fall of 2012, and 
were conducted once per year. At baseline, adolescents were 
in their 1st or 3rd year of the “preparatory middle-level ap-
plied education” (“VMBO” in Dutch) or “higher general 
continued educational” track (“HAVO” in Dutch) secondary 
schools. At baseline, most adolescents (93.2%) reported that 
they were born in the Netherlands, with 61.6% identifying 
as Dutch while the remaining 38.4% identified with other 
ethnic minority groups in the Netherlands, of which most 
were from non-Western backgrounds. The adolescents were 
asked about the highest level of completed education of their 
mothers to gauge the socioeconomic status of the sample. 
Nearly half (47.7%) of the 602 adolescents who participated 
were unaware of their mothers' highest level of completed 
education. This was partly because their mothers (12.1%) 
were born abroad, in countries where the educational system 
was not comparable to the Dutch educational system. Of the 

participants who knew their mother's highest level of educa-
tion, 23.2% of their mothers completed secondary school as 
the highest level of education, and 22.3% completed college 
or university. Please see Table 1 for further basic demograph-
ics and for the substance use prevalence rates of the sample. 
Extensive details on additional sample characteristics and 
recruitment procedures are reported elsewhere (Defoe et al., 
2016).

Sint Maarten

The adolescents from Sint Maarten were drawn from a study 
that was very similar to the above-described research pro-
ject that was conducted in the Netherlands. The main dif-
ferences are that the project in the Netherlands consisted 
of three waves, whereas on St. Maarten, it consisted of two 
waves; additionally, whereas parents and siblings took part 
in the Netherlands, on Sint Maarten, only adolescent reports 
were gathered. On Sint Maarten, the data collections took 
place in January 2013 (first wave) and January 2014 (second 
wave).

Basic demographic information and statistics on sub-
stance use prevalence can be found in Table 1. Similar to 
the Netherlands, lower vocational education (VMBO, but 
called VSBO on Sint Maarten) students and higher general 
secondary education (HAVO) students participated, and 
these participants were divided into two cohorts. Namely, 
at the start of the study, participants were either in their 
first (46%) of third (54%) year of high school. At baseline, 

T A B L E  1   Baseline demographics for Sint Maarten and the Netherlands.

Sint Maarten Netherlands

N 350 602

% female 52.90% 46.50%

Age range Most between 12 and 16 Most between 12 
and 15

Mean age (SD) 14.19 (SD = 1.67) 13.50 (SD = 1.23)a

Prevalence alcohol use 46.7% 23.1%

Prevalence cannabis use 19.2% 7.3%

Prevalence alcohol use age 12 19.8% 7.9%

Prevalence cannabis use age 12 0% 1.1%

Prevalence alcohol use age 15 67.3% 49.7%

Prevalence cannabis use age 15 37.3% 16.8%

Binge drinking within last 4 weeks 26.1% 19.5%

Drunk within last 4 weeks 14.1% 6.5%,

%Adolescents reporting that a majority of their friends used alcohol 68.2% 44.4%

%Adolescents reporting that a majority of their friends used cannabis 41.3% 13.7%

% who do not communicate with parent(s) about alcohol use 39.5% 20.5%

%who do not communication with parent(s) about cannabis use 27.7% 25.8%

Note: Despite that at baseline youth on Sint Maarten and the Netherlands were both either from year 1 or 3 from the same educational tracks, youth on Sint Maarten were 
still 6 months older. Hence, to account for this (slight) age discrepancy, we controlled for age in the main analyses. We also simultaneously estimated both age and gender as 
common predictors of alcohol use and cannabis use to be able to interpret the findings above and beyond any age and gender effects.
aFor one adolescent, we did not have information on age.
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72% of the adolescents indicated that they were born on 
the Dutch side of the island, whereas 7.8% were born on 
the French side of the island. More than a third of the ad-
olescents (38.4%) were unaware of their mother's highest 
level of completed education. This was partly because their 
mothers (15.8%) were born abroad, in countries where the 
educational system was not comparable to the educational 
systems on Sint Maarten. Of the participants who knew 
this information, 37% of their mothers completed second-
ary school as the highest level of education and 18.1% com-
pleted college or university.

Procedure

The Netherlands

The data collections took place at schools during regular 
school hours, and were led by trained research assistants. The 
questionnaire, took about 45–60 minutes to complete, and 
experimental tasks followed hereafter, but these tasks were 
not used in the current study. A total of 8 high schools in 
6 different regions in the Netherlands agreed to participate, 
and parents received information letters about the research 
project as well as dissent letters. Participants could choose 
to receive a chocolate candy worth 2 euros as a participation 
prize or have their name entered in a raffle for a chance to 
win a 50-euro gift voucher (for extensive information on the 
design of the study, see: Defoe et al. 2016).

Sint Maarten

The two high schools on Sint Maarten that were based on 
a Dutch education curriculum participated in the study. 
Similar to the data collections in the Netherlands, parents 
could sign a passive consent form if they did not want their 
children to participate in the research. The participants filled 
out the computerized questionnaire at their high schools 
during regular school hours, under supervision of trained 
research assistants. The questionnaire took about 45–60 min 
to complete, and experimental tasks following that were not 
used in the current study. Movie tickets and lunch vouchers 
were raffled among the participants.

Measures

The Netherlands and Sint Maarten

The same measures were used on Sint Maarten and in the 
Netherlands. However, in the Netherlands, the question-
naire was presented in Dutch, whereas it was presented on 
Sint Maarten in English, to be consistent with the native lan-
guage of each nation.

Alcohol use was assessed with five items that were 
adapted from previous studies (e.g., Monshouwer, 2008, van 

Nieuwenhuijzen et al., 2009). The first question was: Do you 
drink alcohol? Answer categories ranged from 0 = No, I have 
never drunk alcohol to 5  =  Yes, every day. The remaining 
four questions measured risky alcohol behaviors, namely: (1) 
How many times during the past four weeks did you drink five 
or more alcoholic drinks in a row? For example, at a party 
or in one night? The answer categories ranged from 0  =  0 
times to 4 = 6–8 times; (2) Do you participate in pre-drinks 
before going out to a party or club? With pre-drinks we are 
referring to drinking alcohol. The answer categories ranged 
from 0 = Never to 4 = Very often; (3) How many times have 
you been drunk or tipsy due to the drinking of alcohol in your 
entire life? The answer categories ranged from 0 = 0 times to 
12 = 20 times or more; (4) How many times have you been 
drunk or tipsy due to the drinking of alcohol in the past four 
weeks? The answer categories ranged from 0  =  0 times to 
12 = 20 times or more Due to the different number of an-
swer categories, the values were transformed to Z-scores and 
thereafter, a mean score was computed from the standard-
ized items, with higher scores indicating more alcohol use. 
Cronbach's alpha for the Netherlands sample was 0.89 in 
waves 1 and 2, indicating good reliability. Cronbach's alpha 
for the Sint Maarten sample was 0.86 and 87 in waves 1 and 
2, respectively, indicating good reliability.

Cannabis use was assessed with one question, which is a 
similar question to what is used in previous studies (e.g., van 
Nieuwenhuijzen et al., 2009), namely: Do you use soft drugs? 
(cannabis, weed, hash, marihuana). The answer categories 
ranged from 0 = No, I have never used soft drugs to 5 = Yes, 
every day. For Sint Maarten, the term “soft drugs” was not 
referred to, instead, the question was “Do you use marihuana 
(cannabis, weed, hash, ganja)?”.

Intentions to use alcohol and cannabis were measured 
with one question each. Namely, Do you think you will do 
one of the following three things, within a year time?

(a) Have pre-drinks before going to a party or club. (b) 
get drunk or tipsy, (c) have FIVE or more alcoholic drinks in 
one night? For cannabis: Do you think that you will (still) be 
using soft drugs next year? The answer categories for both 
items were: 1 = Extremely unlikely, 2 = Moderately unlikely, 
3 = Somewhat unlikely 4 = Not Sure, 5 = Somewhat likely, 
6 = Moderately likely, and 7 = Extremely likely.

Parental communication about alcohol and cannabis use 
were measured with one item each. Namely: Do you talk with 
at least with one of your parents about responsible drinking of 
alcohol (or about preventing the use of alcohol)? For canna-
bis: Does at least one of your parents talk with you about pre-
venting the use of marihuana? The answer categories were: 
0 = never, rarely, 1 = sometimes, 2 = often, 3 = very 4 = often.

Friend alcohol use was measured with the question: Do the 
majority of your friends drink alcohol? The answer categories 
were: 1 = No, the majority of my friends have never drunk 
alcohol before; 2 = No, not at this moment, but the majority 
of my friends have drunk alcohol in the past; 3 = Yes, less 
than once a month; Yes, at least once a month, but not on a 
weekly basis; 4 = Yes, at least once a week, but not on a daily 
basis; 5 = Yes, on a daily basis/ every day.
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Friend cannabis use was measured with one the question: 
Do the majority of your friends use marihuana? The answer 
categories were: 1  =  No, the majority of my friends have 
never used marihuana before; 2 = No, not at this moment, 
but the majority of my friends have used marijuana in the 
past; 3  =  Yes, less than once a month; Yes, at least once a 
month, but not on a weekly basis; 4  =  Yes, at least once a 
week, but not on a daily basis; 5 = Yes, on a daily basis/ every 
day.

Strategy of analyses

We investigated the hypothesized links with autoregressive 
cross-lagged models in Mplus version 7. The autoregressive 
paths signify continuity within the variables, which were 
tested by regressing the repeatedly assessed variables on 
their immediate prior value (i.e., stability effects). The cross-
lagged (cross-time) paths represent associations between the 
repeated assessments of the variables. Finally, the model also 
allowed for cross-sectional (or within-wave) correlations and 
correlated residuals among the parallel assessed variables (see 
Figure S1 in the supplemental materials, for the paths that 
were included in the models). Finally, we modeled gender and 
age as control variables. That is, we regressed these variables 
on all of the study variables in wave 1 and 2 (Newsom, 2015). 
A multi-group model was specified, which simultaneously 
estimated the effects for the samples of Sint Maarten and the 
Netherlands separately, and which allowed us to formerly 
test whether the cross-lagged effects were moderated by the 
nation via a Wald test. An overall Wald test was performed 
to test these paths simultaneously (Muthén,  2012, 2013). 
We additionally performed chi-square difference testing 
using the Satorra-Bentler scaled Chi-Square, to determine 
whether the unconstrained model or the constrained model 
had a better fit (via an online calculator: http://www.thest​
atist​icalm​ind.com/calcu​lator​s/SBChi​Squar​eDiff​erenc​eTest.
htm; The Statistical Mind. (n.d.)). Since we are interested in 
the standardized paths, we used the following magnitude 
criteria to interpret them: 0.03 (small effect), 0.07 (medium 
effect), and 0.12 (large effect) (see Orth et al., 2022). A tra-
ditional p-value of <.05 was used. However, to account for 
multiple testing, we used the Benjamini-Hochberg Method 
(Benjamini & Hochberg,  1995) to interpret the statistical 
significance of the cross-lagged paths (calculated via a work-
sheet: Weinkauf, 2012). For the Sint Maarten sample, the cor-
rected p-value for the cross-lagged paths after this multiple 
testing correction was p < .007 for the unstandardized model, 
and p < .011 for the standardized model. For the Netherlands 
sample, the corrected p-value for the cross-lagged paths was 
p < .014 for the unstandardized model, and p < .018 for the 
standardized model. A possible non-normal distribution of 
the variables was accounted for by using a robust maximum 
likelihood (MLR) estimator (Satorra & Bentler, 1994), to en-
sure robust standard errors. Moreover, any non-normality 
in our substance use items should further not pose a prob-
lem, since each of those items had at least 6 categories, which 

allows us to treat them as an ordinal approximation of a 
continuous variable (see: Rhemtulla et al., 2012). Finally, we 
used full information maximum likelihood (FIML) for the 
inclusion of missing cases (Muthén & Muthén, 1998-2012). 
The data are available from the first author upon request.

R E SU LTS

Descriptive findings

The means and correlations of the variables of interest at 
baseline are depicted in Table 2. All of the study variables 
were significantly correlated in the expected direction, ex-
cept for parent-adolescent communication about cannabis 
use and adolescent cannabis use, which were not correlated 
in both (island-) countries, and on Sint Maarten parent-
adolescent communication about alcohol use and adolescent 
alcohol use were additionally not correlated.

Main findings

The model had a good fit to the data (χ2 (84)  =  161.577; 
p < .01; TLI  =  .944; CFI  =  .985 and RMSEA  =  .040). The 
Wald test showed that the explored cross-lagged paths could 
not be constrained to be equal across the nations without 
worsening the model fit (Wald χ2 (14)  =  29.85, p  < .01). 
Similarly, the Chi-square difference test showed that the 
unconstrained model was preferred: Δ χ2 (14)  =  34.012; 
p = .002. Hence the cross-lagged paths for the Netherlands 
and Sint Maarten were significantly different, indicating 
that an interaction was found. Thus, we did not constrain 
the paths to be equal. Below, we present the results of the 
unconstrained models.

The Netherlands

Intentions to use alcohol predicted alcohol use 1 year later, 
and a reversed link was also found (see Table 3, Figure 1, and 
Table S1 in the supplemental materials for the within-wave 
covariances). Additionally, cannabis use predicted subse-
quent intention to use cannabis, peer cannabis use, and al-
cohol use 1 year later. These standardized cross-lagged paths 
were significant at both a traditional p < .05 and a corrected 
p < .018 level, they were large in magnitude, and found above 
and beyond significant stability paths, which showed that 
prior behavior predicted the same behavior 1 year later (ex-
cept for intention to use cannabis) (see Figure 1).

Sint Maarten

Similar to the Netherlands sample, alcohol use predicted in-
tentions to use alcohol 1 year later (see Table 3, Figure 2 and 
Table S1 in the supplemental materials for the within-wave 
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covariances). Additionally, alcohol use predicted cannabis 
use, which was the reverse of what we found in the 
Netherlands sample. Finally, unlike for the Netherlands 
sample, we found that alcohol use also predicted friend alco-
hol use (in the Netherlands, we found such a link only for 
[peer] cannabis use). These standardized cross-lagged paths 
were all large in magnitude, were significant at both a tradi-
tional p < .05 and a corrected p < .011 level, and were found 
above and beyond the significant stability paths that showed 

that prior behavior predicted the same behavior 1 year later 
for all of the investigated variables (see Figure 2).2

 2While we are interested in the standardized models, please note that Mplus 
provides different p-values for the standardized versus unstandardized paths, 
which could result in some small inconsistencies. Namely, in the Sint Maarten 
model: while the standardized cross-lagged path from alcohol use to cannabis use 
was significant both at the traditional (p < .05) and corrected (p < .011) p-value level, 
the unstandardized path was only significant at the traditional p < .05 level and it 
approached significance (i.e., “p = .011”) for the corrected p-value (p < .007). Hence, 
we interpreted these findings as significant.

F I G U R E  1   Path model for the Netherlands with stabilty and (reversed) cross-lagged paths based on TTI predictions. Only significant paths (beta's) 
are depicted. The control variables (age and gender), the correlations, and correlated residuals are not depicted, but they are all controlled for. In wave 1, 
being a boy predicted (a) more intention to use alcohol, (b) more cannabis use, and (c) association with friends who use higher levels cannabis, whereas 
being older predicted (a) more alcohol and cannabis use, (b) higher intention to use alcohol and cannabis, and (c) association with friends who use higher 
levels of alcohol and cannabis. In wave 2, being a boy predicted (a) more cannabis use and (b) association with friends who use higher levels of alcohol 
and cannabis, whereas being older predicted (a) more alcohol and cannabis use, (b) higher intention to use alcohol and cannabis, and (c) association with 
friends who use higher levels of alcohol and cannabis.

T A B L E  2   Correlations and means for Sint Maarten and the Netherlands at Wave 1.

1 2 3 4 5 6 7 8

Sint Maarten Netherlands

M SD M SD

1. Alcohol — .556** 0.078 .478** .432** .359** −.027 .381** 0.002 0.819 0.005 0.869

2. Alcohol intention .642** — .023 .398** .342** .374** −.070 .354** 2.634 1.666 2.24 1.826

3. Alcohol 
communication

.143** .119** — .007 .045 −.033 .352** .027 1.210 1.192 1.57 1.099

4. Friend alcohol .628** .549** .089* — .366** .326** −.002 .517** 2.710 1.495 1.93 1.258

5. Cannabis .492** .338** .060 .370** — .708** −.043 .522** 0.380 0.944 0.14 0.594

6. Cannabis 
intention

.303** .269** .045 .255** .612** — −.072 .384** 1.679 1.452 1.26 1.022

7. Cannabis 
communication

.052 .081* .647** .057 −.003 .001 — .051 1.82 1.438 1.46 1.185

8. Friend cannabis .438** .366** .044 .507** .595** .441** .044 — 2.10 1.617 1.29 0.869

Note: For the correlations: Sint Maarten is above the diagonal and the Netherlands is below the diagonal. The means of alcohol use are the averages of Z-scores. * <. 05; **<.01.
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DISCUSSION

The current two-wave cross-national study on youth canna-
bis use and alcohol use, investigated whether the use of one 
of these substances predicts the use of the other (i.e., the tem-
poral order), and whether intention to use substances, parent-
adolescent substance-use specific communication, and friend 
substance use predict alcohol and cannabis use. Two samples 
of youth were used, one from Sint Maarten and the other 
from the Netherlands. A multigroup cross-lagged panel 
model was employed that simultaneously tested the above-
described paths, while also estimating their reversed effects, 
stability effects, and concurrent associations and controlling 
for age and gender. Additionally, moderation by nation was 
tested for the cross-lagged effects.

Prevalence rates

At baseline, virtually no 12-year old (0%) on Sint Maarten or 
in the Netherlands (1.1%) reported having experience with 

cannabis use; however at age 15, cannabis use prevalence 
on Sint Maarten (37.3%) was more than double the amount 
of the Netherlands (16.8%). As for alcohol use, at baseline 
adolescents on Sint Maarten (19.8% at age 12; 67.3% at age 
15) also had substantially higher prevalence rates compared 
to adolescents in the Netherlands (7.9% at age 12; 49.7% at 
age 15).

Temporal order between alcohol use and 
cannabis use

Both on Sint Maarten and in the Netherlands, use of one 
substance predicted use of the other substance a year later. 
However, interestingly, the temporal order on Sint Maarten 
and the Netherlands were different. Specifically, whereas 
higher levels of alcohol use on Sint Maarten predicted subse-
quent higher levels of cannabis use 1 year later (large effect), 
for the Netherlands, a reversed link was true, that is, higher 
levels of cannabis use predicted higher levels of subsequent 
alcohol use 1 year later (large effect).

T A B L E  3   Stability and (Reversed) Cross-lagged paths (B-values) for the Netherlands and Sint Maarten.

The Netherlands Sint Maarten

B SE p B SE p

Stability paths

T1 Alcohol use ➔ T2 Alcohol use .32 .06 <.001 .53 .08 <.001

T1 Alcohol use intention ➔ T2 alcohol use intention .46 .06 <.001 .27 .08 .001

T1 Parent communication alcohol ➔ T2 Parent 
communication alcohol

.45 .04 <.001 .47 .06 <.001

T1 Friend alcohol use ➔ T2 Friend alcohol use .35 .06 <.001 .31 .08 <.001

T1 Cannabis use ➔ T2 Cannabis use .91 .18 <.001 .39 .15 .008

T1 Cannabis use intention ➔ T2 Cannabis use intention .05 .07 .522 .34 .12 .004

T1 Parent communication cannabis ➔ T2 Parent 
communication cannabis

.44 .04 <.001 .41 .06 <.001

T1 Friend Cannabis use ➔ T2 Friend Cannabis use .37 .08 <.001 .36 .09 <.001

Cross-lagged paths

T1 Alcohol use intention ➔ T2 Alcohol use .11 .03 <.001 .06 .04 .105

T1 Parent communication alcohol ➔ T2 Alcohol use .03 .02 .198 .02 .03 .521

T1 Friend alcohol use ➔ T2 Alcohol use .06 .03 .090 .02 .04 .629

T1 Cannabis use ➔ T2 Alcohol use .19 .07 .007 .02 .08 .807

T1 Alcohol use ➔ T2 Friend alcohol use .08 .07 .246 .37 .12 .002

T1 Alcohol use ➔ T2 Alcohol use intention .55 .12 <.001 .59 .16 <.001

T1 Alcohol use ➔ T2 Parent communication alcohol −.01 .06 .817 .11 .09 .202

T1 Cannabis use intention ➔ T2 Cannabis use −.03 .06 .564 .04 .08 .608

T1 Parent communication cannabis ➔ T2 Cannabis use −.03 .02 .128 .09 .05 .083

T1 Friend cannabis use ➔ T2 Cannabis use .00 .05 .974 .01 .04 .854

T1 Alcohol use ➔ T2 Cannabis use .04 .04 .410 .29 .12 .013

T1 Cannabis use ➔ T2 Friend cannabis use .37 .16 .018 .29 .21 .163

T1 Cannabis use ➔ T2 Cannabis use intention .93 .22 <.001 .32 .19 .101

T1 Cannabis use ➔ T2 Parent communication cannabis −.17 .12 .156 .16 .12 .200

Note: The control variables (age and gender), the correlations, and correlated residuals are not depicted, but they are all controlled for. For the standardized (beta) values, see 
Figures 1 and 2.
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On Sint Maarten, the use of alcohol is generally accepted, 
and less norm-breaking compared to cannabis use. Thus, as 
predicted by the drug gate-way hypothesis (Kandel,  1975; 
Kandel & Kandel, 2014), the finding of higher levels of alco-
hol use associated with subsequent higher levels of canna-
bis use is to be expected. However, the reversed link found 
in the Netherlands (that cannabis use predicts alcohol use) 
contradicts the gate-way hypothesis. Instead, the result 
of the Netherlands supports a reversal of the drug-gateway 
hypothesis, which has been found for other drugs and in 
other countries too (for an extensive review, see Vanyukov 
et al.,  2012). We could not locate Dutch studies that used 
a similar cross-lagged methodology that simultaneously 
investigated within-wave correlations, stability, and bi-
directional effects to allow for a meaningful comparison. 
Nevertheless, one cross-sectional study using a Dutch sam-
ple showed that at least 27.6% of 18- to 29-year olds initiated 
cannabis use before having used either alcohol or tobacco 
(Degenhardt et al., 2010) providing tangential evidence for a 
reversed gate-way hypothesis, similar to our study, although 
the participants in Degenhardt et al., 2010 were substantially 
older. At the very least, these results imply that there are 
substantial individual differences in the sequence by which 
some individuals use substances.

Then again, another Dutch study (de Winter et al., 2016) 
showed that it was alcohol use at age 13.5 that predicted 
cannabis use at age 16.5 (whereas no reversed links were 
found). There are multiple fundamental differences 

between de Winter et al. (2016) and the current study that 
could explain this discrepancy. First, in the analyses of de 
Winter et al. (2016), the participants were on average 13.6 at 
baseline and 16.3 at follow-up, whereas the participants in 
the current study were on average 13.5 at baseline and 14.6 
at follow-up. Related to this, during the data-collection of 
de Winter et al. (2016), the participants in that study were 
legally allowed to drink alcohol at follow-up (the mini-
mum drinking age was 16), whereas this was not the case 
for the youth in the current sample. Secondly, the data col-
lection of de Winter et al. (2016) took place almost two de-
cades ago, in 2004–2005, whereas the data collection of the 
current study was more recent in 2013 and 2014. It could 
be that the increasing worldwide acceptability and legality 
of cannabis use (perhaps especially in the Netherlands) are 
contributing to youth in the Netherlands trying cannabis 
use earlier which contributes to subsequent alcohol use. 
Fourth, whereas the vast majority of sample of de Winter 
et al.  (2016) consisted of ethnically Dutch youth (89.7%; 
see: Ormel et al., 2012), a substantial amount of the ado-
lescents in the current sample consisted of (non-Western) 
ethnic minority youth. Finally, unlike our study that in-
vestigated problematic alcohol use, de Winter et al. (2016) 
only investigated frequency of alcohol use. However, per-
haps it is particularly heavy drinking among adolescents 
in the Netherlands (e.g., binge drinking), that is in part 
due to cannabis use. For example, one recent longitudinal 
study that followed adolescents to adulthood in the USA 

F I G U R E  2   Path model for Sint Maarten. Only significant paths (beta's) are depicted. The control variables (age and gender), the correlations, and 
correlated residuals are not depicted, but they are all controlled for. In wave 1, being a boy predicted more cannabis use, whereas being older predicted 
(a) more cannabis use, (b) more intention to use cannabis, (c) association with friends who use higher levels of cannabis, (d) more alcohol use, (e) more 
intention to use alcohol, and (f) association with friend who use higher levels of alcohol. In wave 2, being a girl predicted more parent-adolescent 
communication about alcohol use, whereas being older predicted (a) association with friends who use higher levels of cannabis, and (b) higher intention 
to use cannabis.
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demonstrated that higher quantity/frequency of cannabis 
use predicts more involvement in heavy drinking (Blanco 
et al., 2016; Buu et al., 2015).

Taken together, considering that we found that the tem-
poral order of alcohol and cannabis use is not the same across 
Sint Maarten and the Netherlands raises questions about the 
generalizability of the drug gateway hypothesis. It should 
also be noted that the drug gate-way hypothesis might be too 
simplistic considering that use of substances might co-occur 
because they additionally have overlapping “common” pre-
dictors (Flay et al., 1995; Vanyukov et al., 2012), which might 
not have been accounted for in the current study (we only 
accounted for age and gender as common predictors of alco-
hol and cannabis use).

Adolescent intentions and adolescent 
substance use

For the Netherlands sample, we found a large link from in-
tention to use alcohol to higher levels of alcohol use 1 year 
later, which corresponds to the theory of planned behavior 
(Ajzen & Madden,  1986). However, additionally, we also 
found that higher levels of alcohol use predicted more 
intent to use alcohol 1 year later for adolescents in both 
countries (large effect sizes). Although this latter finding 
is not explicitly hypothesized by theories, it signifies that 
the more adolescents use alcohol, the more their intentions 
(i.e., their “readiness”) to continue to drink alcohol the fol-
lowing year.

Although we did not find significant links from inten-
tions to use cannabis to cannabis use in both countries, 
we did find a reversed large link, suggesting that cannabis 
use predicts higher intentions to continue using cannabis 
among youth in the Netherlands. Prior longitudinal re-
search on intentions to use cannabis among Dutch ado-
lescents is scarce, but in contrast to our study, Malmberg 
et al.  (2012) did find such an association. Compared to 
the current study, the sample of Malmberg et al.  (2012) 
consisted of primarily ethnic majority Dutch adolescents 
(97%), cannabis use was predicted at a later age, and re-
versed effects were not included. Whether ethnic differ-
ences or other factors account for these differences cannot 
be determined. Nonetheless, it is clear that more research 
on cannabis intentions is warranted.

Parent-adolescent specific communication and 
adolescent substance use

No longitudinal links existed from frequency of communi-
cation with parents about substances to substance use (or 
vice versa) for both youth in the Netherlands and on Sint 
Maarten. Findings of prior studies on this link have been 
mixed in the Netherlands (Van Der Vorst et al., 2010), and 
such studies are nonexistent on Sint Maarten. Nevertheless, 
one study based on Bahamian youth showed that it was 

parental monitoring that predicted adolescent substance 
use and not parent-adolescent communication (Cottrell 
et al., 2007) (see also: [Wang et al., 2013] for a comparable 
study). Alternatively, it might also be that the quality (vs. fre-
quency as assessed in the current study) of the communica-
tion, as well as explicit rule setting (e.g., Miller-Day, 2008; 
Wang et al.,  2013), matter more for both adolescents in 
Europe and the Caribbean. To investigate this hypothesis, 
more research is needed that examines the content as well 
as the frequency of parent-adolescent substance use-specific 
communication.

Friend substance and adolescent substance use

We found significant peer effects in both countries. Of 
note, the significant peer effects do not suggest that ado-
lescents are inf luenced by their friends' substance use (i.e., 
peer inf luence effects). Instead, only reversed links were 
found, namely from higher levels adolescent own sub-
stance to subsequent higher levels of friend substance use. 
This finding could suggest that adolescents with higher 
levels of substance use select friends with higher levels of 
substance use the following year. For Sint Maarten, the 
above-described peer selection effects appeared for alco-
hol use, whereas for the Netherlands, these peer selection 
effects existed for cannabis use, and both paths were large 
in magnitude.

Prior research that has also simultaneously investigated 
peer selection and peer inf luence effects on adolescent 
substances has found evidence for both or for just one of 
these peer processes. For example, a study conducted in 
the United States that also used cross-lagged panel mod-
eling found evidence for links from peer socialization/
influence effects for substance use throughout 6th to 9th 
grade while peer selection effects were only found from 
grade 7 to grade 8 among adolescents (Simons-Morton & 
Chen, 2006). Thus, although both selection and peer so-
cialization (peer inf luence) effects existed, more consis-
tent evidence was found for peer socialization; however, of 
note is that Simons-Morton and Chen (2006) did not take 
parent socialization effects into account—which limits the 
comparisons with the current study. Nevertheless, extrap-
olating from that study (Simons-Morton & Chen,  2006), 
if the current study included more time lags, perhaps peer 
socialization effects would have also followed the peer se-
lection effects that we found.

Strengths, limitations, and future directions

Like every cross-national study, the results of the current 
study are important, as they challenge the generalizability 
about behaviors across cultures, countries, and regions of 
the world. Considering that particularly longitudinal cross-
national studies are virtually nonexistent, a notable strength 
of the current study is its longitudinal design, allowing us 
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to examine temporal and reverse associations. Nonetheless, 
the results remain correlational and therefore causal infer-
ences cannot be made. Also, our results await to be repli-
cated before firm conclusions can be made, especially due 
to the exploratory nature of our research and the multiple 
paths that we tested. But we do not have reasons to believe 
that the multiple large cross-lagged and stability effects that 
we found were significant due to chance alone, given our 
corrections for multiple testing. In any case, future stud-
ies could capitalize further on even longer timeframes and 
more follow-ups to establish whether these associations last 
into adulthood. Of note, like many cross-national studies, 
some of the cross-national differences that we found might 
be due to other sociocultural factors that were not directly 
assessed in the current study. For example, whereas the legal 
age for alcohol use on Sint Maarten is 18 years, at the time 
of data collection, the legal age for drinking alcohol in the 
Netherlands was 16 years (and it changed to 18 years in 2014). 
However, only a small minority (5.6%) of the youth in the 
sample of the Netherlands were 16 years at baseline, and 
hence the vast majority of the youth in both samples were 
not legally allowed to drink during the data collection of the 
current study. Thus, we do not have reasons to believe that 
our results were an artifact of the change in the legal drink-
ing age law that was scheduled to be implemented after our 
2nd wave data collection. Besides laws concerning substance 
use, other country-level factors such as price, availability or 
exposure, and measures of prevalence and attitudes in the 
total population could help elucidate both country-level and 
individual differences in substance use (see Defoe, 2021 for a 
theory and discussion on these hypotheses).

When it comes to differences in the samples, of note 
is that the adolescents on Sint Maarten were on aver-
age more than 6 months older than the adolescents in the 
Netherlands, which could further account for their higher 
levels of substance use (although age was controlled for in 
the cross-lagged analyses). Additionally, some measurement 
limitations should be noted. Single-item measurements were 
used for most variables, and thus, we could not calculate 
Cronbach's alphas of these measurements. Furthermore, we 
did not distinguish between communications with mothers 
versus fathers, which could have also been relevant for our 
parent-adolescent communication measure (but see: van der 
Vorst et al., 2006).

CONCLUSIONS

The present study has demonstrated the importance of cross-
national studies and why caution must be taken when gener-
alizing results and theories across countries. The importance 
of this was particularly evident in the unanticipated findings 
of which substance was most salient in predicting subse-
quent behavior. Namely, for adolescents from Sint Maarten, 
we found that alcohol use predicted subsequent cannabis use 
and that there appears to be a peer selection effect based on 
alcohol use. For adolescents in the Netherlands, cannabis 

use seemed to be more salient with cannabis use predicting 
subsequent alcohol use and driving peer selection effects 
based on cannabis use.

To conclude, in the Netherlands, cannabis use is asso-
ciated with more subsequent problems (i.e., subsequent 
adolescent alcohol use, intention to use cannabis, and affil-
iation with cannabis using friends), while on Sint Maarten, 
adolescent alcohol use is associated with more subsequent 
problems (i.e., subsequent adolescent cannabis use, affilia-
tion with alcohol-using friends, intention to use alcohol). 
In other words, if prevention programs in the Netherlands 
target cannabis use, they can perhaps curb other substance 
use-related problems, whereas on Sint Maarten, if preven-
tion programs target alcohol use, then they can contribute 
to curbing other substance use-related problems. The sub-
stance use prevalence rates were relatively low due to the 
young sample that was used. However, the cross-national 
differences that emerged could perhaps still imply that cul-
ture might complicate diagnosis of substance use comor-
bidity in adolescents (Maser & Dinges,  1992), and since 
culture is ubiquitous, it should be considered more often.
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