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Abstract

Aims: Marijuana is a popular drug among U.S. college students. In Sweden, the prevalence of marijuana use has been relatively
low but is increasing. Brief, personalized interventions have been efficacious in reducing substance use, including marijuana,
among college students in the U.S. However, prior to implementation of U.S. interventions in Sweden, it is important to compare
factors associated with marijuana use among college students in the two countries.

Design, Setting, and Participants: Data are from baseline assessments of two large college student intervention studies in the
U.S. (N =3,753, 39% male) and Sweden (N = 2,280, 35% male).

Measures: Past 30-day prevalence and frequency of marijuana use was analyzed in regard to relevant demographic factors. The
moderating role of nationality was also examined.

Findings: Results support previous findings indicating marijuana use is more common in the U.S. than in Sweden. Most
demographic factors were similar across the countries, except for relationship status and work status, in which associations with
number of marijuana use days (but not odds of any marijuana use) were stronger for Swedish college students compared to U.S.
college students.

Conclusions: Based on overall similarities between the U.S. and Sweden, comparable interventions might be recommended in
both countries.

outcomes, cognitive impairment, lower 1Q, diminished life
satisfaction, and lower achievement (Arria et al., 2013;
Maggs et al., 2015; Volkow et al., 2014).

Introduction

Marijuana use is associated with several psychosocial and
academic problems during college. Specifically, college
student marijuana users report more emotional problems

Need for Cross-Cultural Comparisons

including anxiety and depression, greater health service
utilization for physical and mental health problems, and
lower subjective well-being than non-users (Arria et al.,
2016; Keith et al., 2015).

Frequent and long-term marijuana use is associated with
both  short-term  consequences, including decreased
cognitive functioning (Karila et al., 2014), as well as longer-
term consequences, including addiction, poor educational

Given that most marijuana interventions for college students
have been developed and tested in the United States (U.S.;
Elliott et al., 2014; Lee et al., 2010, 2013; Palfai et al, 2014;
Riggs et al., 2018), comparing marijuana use and its
correlates across countries is important to determine the
generalizability of the large body of research on U.S. college
marijuana use to other countries. Recent research examining
cross-cultural comparisons involving the U.S. has primarily
focused on measure validation. Measures of marijuana
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consequences and the perceived importance of marijuana to
the college student experience in countries such as the U.S.,
Argentina, Spain, and Uruguay have been shown to capture
these key constructs in the same way, regardless of sex,
country or language (Bravo et al., 2019; Pearson et al., 2019.
This work highlights the need to continue to study college
marijuana use cross-culturally as there may be important
similarities, regardless of culture. However, to our
knowledge, no work to date has examined U.S. college
students’ marijuana use in comparison to Nordic countries,
such as Sweden. Given that marijuana laws in Sweden are
some of the harshest in Europe and the country outright bans
any and all possession, sale, transport, and cultivation of
cannabis, including medical marijuana (Polisen, 2017), it
provides an ideal contrast to the U.S., where legalization of
marijuana is becoming increasingly common (Han et al.,
2018; Hasin et al., 2017). In addition, this different
legalization status across countries is likely to affect the way
in which the countries approach harm reduction and
treatment, thus providing an even greater need for cross-
cultural comparisons. Before researchers and clinicians in
Sweden and other countries create culturally adapted
prevention and intervention strategies developed originally
for college students in the U.S., more information is needed
to determine demographic factors that may overlap or differ
between these countries.

Prevalence and Correlates of College Marijuana Use

United States

Among college students in the U.S., lifetime rates of
marijuana use range from 42.5% to 63.6% with rates of past
year use averaging around 38%, past month use at 26.2%,
and daily use ranging between 4.4% and 5.8% (Pearson et
al., 2017; Schulenberg et al., 2018). In addition, an estimated
2.5% of adults meet criteria for past year cannabis use
disorder and of those only 7.2% report receiving treatment
(Hasin et al. 2017). Of additional concern, national data
indicate that college students’ use of marijuana in 2018 was
at the highest level seen in 35 years (Schulenberg et al.,
2018). Prior research has found that U.S. college student
marijuana users are more likely to be white, male, single,
members of fraternities, not engaged in extra-curricular
activities, and non-athletes (Buckman et al., 2011; McCabe
etal., 2005; Wright & Palfai, 2012). Research also indicates
that living on campus during freshman year is associated
with initiation of marijuana use among U.S. college students
(Suerken et al., 2014). Thus, college student marijuana use
in the U.S. represents a challenge to stakeholders from
public health, mental health, and higher education sectors.

Sweden

In contrast to the U.S, marijuana use is relatively low in
Sweden. For example, the rate of lifetime marijuana use
among 16-year-olds in Sweden is typically between 4-7%
(ESPAD Group, 2016). Results from the National Swedish
Health survey 2018 shows that 17.8% of students over the
age of 16 have a lifetime prevalence of marijuana use, of
which 7.8% have past year usage and 1.9% past month usage
(Folkhalsomyndigheten, 2018). Of individuals entering

substance use treatment, approximately 10% seek treatment
specifically for marijuana use (European Monitoring Centre
for Drugs and Drug Addiction [EMCDDA], 2019).There are
few studies focused on Swedish college students and
marijuana use, despite Sweden’s views on the susceptibility
of young adults to the deleterious effects of marijuana use
(Ménsson & Ekendahl, 2015). Swedish university-specific
studies have shown higher prevalence, ranging from 18-
37% and 12-41% for lifetime and past year use respectively
(Bloom & lordanidis, 2014; Jansson, 2014; Kalloff et al,
2015; Lundgren & Uhlin, 2014). It is important to note that
although there is a trend of increased past 12 month
marijuana use from 7.3% in 2015 to 9.6% in 2017 among
persons aged 15-34 years in Sweden (EMCDDA, 2017,
2019), the use of illicit drugs is still uncommon compared to
other European countries as well as the U.S. (ESPAD Group,
2016). Given that marijuana use is a relatively less prevalent
phenomenon among Swedish young adults as compared to
other countries, including the U.S., its correlates may not be
the same as those observed in countries with higher
prevalence rates (Sznitman et al., 2015). In Sweden, it has
been shown that amongst university students, males were
more likely to report using all drugs including marijuana
(Bloom & lordanidis, 2014; Bullock, 2004;
Folkhélsomyndigheten 2018; Kallof et al, 2015; Lundgren
& Uhlin, 2014). Furthermore, students living with
roommates or in dormitories have higher rates of marijuana
use than those with other living arrangements (Bullock,
2004). Lundgren and Uhlin (2014) showed that university
students who had used marijuana showed a higher
involvement in extracurricular activities, compared to those
who had not used marijuana. Together, the limited research
on Swedish college student marijuana use indicates that
there are some similarities between Swedish and U.S.
correlates of use, but there are still many factors that are not
well understood.

Therefore, before researchers and clinicians in Sweden
consider adapting and implementing prevention and
intervention strategies developed for college students in the
U.S., more information is needed to determine correlates and
potential demographic factors that may overlap or differ
between these countries. Having a thorough understanding
of where commonalities exist has the potential to aid
researchers and clinicians in Sweden in their efforts to
develop and adapt efficacious U.S. based intervention
strategies based on scientific evidence and -culturally
appropriate indicators of vulnerabilities and patterns of use.

Based on previous studies as described above, we had the
following research aims:

Aim 1: to compare rates of marijuana use among U.S. and
Swedish college students.

Aim 2: to examine whether specific demographic indicators
of marijuana use (sex, age, years in school, full or part-time
college enrollment, living situation, relationship status, work
status, and involvement in extra-curricular activities) are
associated with marijuana use among college students in
both countries and whether nationality (U.S. versus Sweden)
moderates any of the above associations.
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Method

Participants and Procedure

The current study involved a comparison of data collected
from two prospective studies of college student marijuana
use, one conducted in the U.S. and the second conducted in
Sweden.

U.S. Study

Participants were undergraduate students from two U.S.
West Coast universities. Campus 1 (n = 1,607) is a large
public research university with an undergraduate enrollment
of more than 27,000 students. Campus 2 (n =1,091) is a
private mid-size university with approximately 6,000
undergraduate students. A sample of 7,000 undergraduate
students (3,500 from each campus) was selected at random
from names and e-mail addresses obtained from the
Registrar’s office. Students were sent letters and e-mails
describing the study and containing a survey link to
participate, along with a unique participant identification
number. After providing consent, participants were routed to
a 25-minute survey, for which they received $20. All
measures and procedures were reviewed and approved by
the local institutional review board on both campuses.
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Approximately half (54%) of the students who were invited
completed the screening survey (n = 3,753; 1,936 from
campus 1; 1,817 from campus 2).

The American sample had a mean age of 19.88 years (SD =
1.36) and reported 1.77 (SD = 1.46) total years in college.
Sixty-one percent of the sample were female, and
race/ethnicity varied: 57% White/Caucasian, 20% Asian-
American/Pacific Islander/Hawaiian, 3% Black/African
American, 11% “multiple ethnicities,” and 9% “other
ethnicities.” See Table 1 for baseline demographics.

Swedish Study

Data for the Swedish sample were collected as part of a
baseline assessment of a longitudinal evaluation of the
Swedish National Institute of Public Health campaign on
developing methods to reduce harmful drinking at
universities. The Swedish research group was responsible
for this data collection. The Swedish Agency for Higher
Education Services provided 5,648 e-mail addresses for all
freshmen entering eight universities. In total 2,280 (40.4%)
of these responded to a web-based survey. The mean age was
22.9 (SD = 5.64), and the mean years at university reported
was 0.2 (SD = 0.64). See Table 1 for baseline
demographics.The regional Ethics committee approved the
procedures for the study.

Table 1.
Baseline Demographic Data
Sample N Age Sex Years in  Student Work Relationship Living Extra- Extra-
(Years+ (% Male) School Status Status Status (% in Situation curricular curricular
SD) (x SD) (% Full (% relationship) (% with Sports Non-Sport
Time) Working) parents) Activities (%  Activities (%
involved) involved)
u.s. 3,753 199+14 38.6% 1.77+15 98.0% 63% 33.7% 11.1% 23.8% 19.5%
Swedish 2,280 229+56 345% 0.2+0.6 97.6% 34% 52.7% 22.3% 78% 25.7%
Total 6,033 21.0+39 37.0% 117+14 97.7% 52% 40.9% 15.3% 39.8% 21.3%
Measures status (0 = not working, 1 = working), how many years of

Both studies included comparable measures of the constructs
of interest for the current secondary analyses. Measures
utilized in the Swedish data collection were translated and
back- translated to ensure appropriate content and construct
equivalence between the two languages.

Marijuana Frequency

Marijuana frequency was assessed using a single item: “In
the past 30 days, how many days did you use marijuana?”
which was answered on a scale ranging from 0 (0 days) to
30 (30 days).

Demographics

Participants were asked a series of demographic questions,
including relationship status (single and single not dating =
0, stable relationship/married/cohabiting = 1), living
situation  (alone,  fraternity/sorority  house/residence
hall/dorm rooms, apartment with friends, off-campus
housing/apartment/house/with  spouse/with children, or
other = 0, living with parents = 1). Participants were also
asked their student status (0 = part-time, 1 = full-time), work

college they had attended, and whether they were
participating in any extra-curricular activities involving
sports (0 = no, 1 = yes) or non-sport extracurricular
activities (not involved = 0, involved = 1). Finally, all
participants reported their age, biological sex (male = 0,
female = 1), and race/ethnicity (U.S. sample) or ethnic
region of origin (Swedish sample). Because ethnic
background was assessed using different measures, this
latter information was included to describe the samples but
was not used as an independent variable in analyses.

Analysis

To assess the first aim, we used independent samples t-tests
to determine whether there were significant differences in
prevalence of any marijuana use between countries. Related
to the second aim, two regression models were estimated to
examine the main effects of nationality, gender, age, living
situation, years of college, part- or full-time student status,
work status, relationship status, intercollegiate or intramural
sports participation, and participation in other non-sport
extracurricular activities in the prediction of any marijuana
use and the number of days of marijuana use in the past 30
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days. Each model also included interaction terms between
each main effect predictor above, and nationality, to
determine if nationality moderated any of the above effects
(i.e., were there differences between countries). The model
testing associations between the predictors and any
marijuana use as the outcome was examined using logistic
regression. For the model with number of days of marijuana
use as the outcome, because of the violation of normality
assumption and the positive skew of the data, negative
binomial regression was selected as the primary analysis
strategy (Atkins et al., 2013; Hilbe, 2011). The two
dependent variables, any marijuana use and the number of
marijuana use days over the past 30 days, could also be
modelled simultaneously using a zero-inflated negative
binomial regression model (ZINB; Long, 1997), however
the discrepancies between rates of use and days of use across
nations led to suppression effects in the ZINB models and
the coefficients were not interpretable.

Results

A total of 6,033 students were included in the analysis, of
which 3,753 (62.2%) were from the U.S. and 2,280 were
Swedish. For a comparison of baseline demographic data,
see Table 1.

Comparison of Marijuana Use

Related to Aim 1, the use of any marijuana was
significantly higher among U.S. college students as
compared to Swedish college students. Specifically, 25.1%
of U.S. (n =942) and 6.1% of Swedish students (n = 140)
reported any marijuana use in the past 30 days (t = 19.67
(6031), p < 0.001). Results also indicated significant
differences between countries on the mean number of
marijuana use days in the past 30 days such that U.S.
college students used marijuana on more days on average

Table 2.
Logistic regression predicting any marijuana use in the past 30 days

Predictors B (SE) OR OR LCL OR UCL
Intercept

Nationality -1.16 (0.90) 0.31 0.05 1.83
Biological sex -0.38 (0.08)*** 0.68 0.58 0.80
Age 0.02 (0.04) 1.02 0.94 1.07
Relationship status -0.27 (0.09)** 0.76 0.65 0.90
Years in school 0.01 (0.03) 1.00 0.94 1.07
Student status -0.01 (0.26) 0.99 0.60 1.65
Work status 0.29 (0.08)*** 1.34 1.14 1.58
Living situation -0.89 (0.15)*** 0.41 0.30 0.55
Extracurricular sport activities 0.04 (0.09) 1.04 0.88 1.23
Non-sport extracurricular activities 0.17 (0.10) 1.19 0.98 1.44
Nationality x biological sex 0.36 (0.23) 0.70 0.44 1.10
Nationality x age -0.02 (0.04) 0.98 0.90 1.06
Nationality x relationship status -0.46 (0.24) 0.63 0.39 1.02
Nationality x years in school 0.14 (0.14) 1.15 0.88 1.50
Nationality x student status 0.47 (0.71) 1.61 0.40 6.41
Nationality x work status 0.06 (0.24) 1.06 0.66 1.69
Nationality x living situation -0.14 (0.39) 0.87 0.41 1.85
Nationality x extracurricular sports 0.06 (0.29) 1.06 0.60 1.87
Nationality x non-sport extracurricular 0.64 (0.35) 1.90 0.96 3.78

*p < 0.05, **p < 0.01, ***p < 0.001. OR = odds ratio; LCL = 95% lower confidence limit; UCL = 95% upper confidence limit.
Note. Nationality (0 = American, 1 = Swedish); Biological sex (male = 0, female = 1); Relationship status (single = 0, stable
relationship/married/cohabiting =1); Student status (0 = part-time, 1 = full-time); Work status (not working= 0, working = 1);
Living situation (not living with parents = 0, living with parents =1); Extracurricular sport activities (not involved = 0, involved =

1); Non-sport extracurricular activities (not involved = 0, involved = 1).

(M = 1.44, SD = 4.74) in comparison to Swedish college
students (M = 0.93, SD = 3.78; t = 13.33 (5,838), p < .001).
The maximum number of days of use in the past 30 days
among Swedish students was eight days (n = 4), while the
maximum days of use among U.S. students was 30 days (n
=30).

Predictors of Any Marijuana Use

With regard to Aim 2, results from the logistic regression
analyses indicated that biological sex, living situation, work
status, and relationship status were all significant predictors
of any marijuana use in the past 30 days. In particular, being
male, not living with parents, working, and not being in a
relationship were all associated with increased odds of using
marijuana in the past 30 days. On the contrary, the odds of
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any marijuana use was not significantly associated with
nationality, age, number of years in school, part- or full-time
student status, participation in sports, or participation in non-
sport extracurricular activities. In terms of possible
moderation effects, results did not indicate that nationality
moderated any of the associations between biological sex,
age, relationship status, years in school, part- or full-time
student status, work status, living situation, or participation
in sport or non-sport extracurricular activities. Refer to Table
2 for full results.

Predictors of Number of Marijuana Use Days

To further examine Aim 2, we examined all model variables
as predictors of the number of marijuana use days (both main
effects and interactions) in the past month using a negative
binomial regression model. As seen in Table 3, when all
predictors were entered simultaneously, nationality,
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biological sex, years in school, student status, work, living
situation, and participation in  both  sport-related
extracurricular and non-sport extra-curricular activities were
significantly associated with the number of marijuana use
days. Specifically, being a college student in the U.S., male,
being in college for longer, being a part-time student,
working, not living with parents, and being involved in both
sport and non-sport extracurricular activities were associated
with using marijuana on more days in the past 30 days.
Neither age nor relationship status were significantly
associated with number of days of marijuana use. Studying
the potential moderating role of nationality, only the
interactions between nationality and relationship status and
nationality and work status were significant. Specifically,
results indicated that the associations between work and
relationship status and number of days of marijuana use were
stronger for Swedish college students as compared to U.S.
college students.

Table 3.
Negative binomial regression predicting number of marijuana use days in the past 30 days

Predictors B (SE) IRR IRR LCL IRR UCL
Intercept

Nationality -2.37 (0.55)*** 0.09 0.03 0.27
Biological sex -0.86 (0.05)*** 0.42 0.39 0.47
Age 0.04 (0.02) 1.04 0.99 1.08
Relationship status -0.28 (0.05) 0.97 0.88 1.07
Years in school 0.07 (0.02)*** 1.07 1.03 1.10
Student status -0.93 (0.19)*** 0.39 0.27 0.57
Work status 0.09 (0.08)* 1.09 1.00 1.21
Living situation -1.08 (0.09)*** 0.34 .029 041
Extracurricular sport activities 0.10 (0.05)* 111 1.00 1.23
Non-sport extracurricular activities 0.31 (0.06)*** 1.36 1.22 1.52
Nationality x biological sex -0.14 (0.18) 0.87 0.61 1.26
Nationality x age 0.01 (0.02) 1.01 0.95 1.06
Nationality x relationship status -0.95 (0.19)*** 0.39 0.26 0.57
Nationality x years in school 0.07 (0.09) 1.08 0.90 1.29
Nationality x student status 0.51 (0.67) 1.68 0.44 6.30
Nationality x work status 0.60 (0.18)*** 1.82 1.27 2.62
Nationality x living situation 0.14 (0.33) 0.87 0.45 1.67
Nationality x extracurricular sports -0.25 (0.20) 0.78 0.52 1.16
Nationality X non-sport extracurricular -0.63 (0.45) 0.53 0.22 1.28

*p <0.05, **p < 0.01, ***p < 0.001. IRR = incident rate ratio; LCL = 95% lower confidence limit; UCL = 95% upper confidence
limit. Note. Nationality (0 = American, 1 = Swedish); Biological sex (male = 0, female = 1); Relationship status (single = 0, stable
relationship/married/cohabiting =1); Student status (0 = part-time, 1 = full-time); Work status (not working= 0, working = 1);
Living situation (not living with parents = 0, living with parents =1); Extracurricular sport activities (not involved = 0, involved =
1); Non-sport extracurricular activities (not involved = 0, involved = 1).

Discussion

Results indicate that there is more marijuana use, both in
terms of any use and the number of days used in the past 30
days, within the U.S. sample than in the Swedish sample,
consistent with previous studies. Given that there is a strong
anti-drug attitude in Sweden (Tham, 2009) as well as a focus
on a zero tolerance policy on marijuana use (Méansson &

Ekendahl, 2015) and a relatively negative public view about
marijuana use (Blomgvist, 2009) which stands in contrast to
decreasing perceptions of risk related to marijuana use
among young adults in the U.S. (Substance Abuse and
Mental Health Services Administration, 2019), the increased
odds of any marijuana use and more marijuana use days in
the U.S. was not surprising.
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Despite these differences in marijuana use, interesting
patterns of potential country-related differences emerged
when examining the odds of any marijuana use and the
number of days of marijuana use in the past 30 days.
Notably, there was no evidence of nationality either serving
as a main effect or as a moderator of any of the associations
between all factors tested in the current study (nationality,
biological sex, age, relationship status, years in school,
student status, work status, living situation, and both sport
and non-sport extracurricular activities) and the odds of
engaging in any marijuana use. However, when examining
the number of marijuana use days, results indicated a main
effect of nationality such that being a U.S. college student
was associated with greater number of marijuana use days.
Further, nationality moderated the effects between
relationship status and work status on the number of
marijuana use days. First, it is clear that while the odds of
marijuana use may not differ by country when considered
simultaneously with a host of other potential factors, there is
a significant effect of nationality on how frequently college
students are using marijuana. In terms of specific differences
between countries, results only indicated nationality-level
differences for relationship status and work status. It is
interesting that the association between relationship status
and work and frequency of marijuana use were stronger
among Swedish students compared to U.S. students.
Although our study cannot determine why these differences
exist, it is possible that in Sweden, where participants used
marijuana less frequently, being in a relationship (which was
more likely among Swedish students compared to U.S.
students) increased their chances of being exposed to peer
norms for marijuana use, which is an important factor related
to substance use among college students (Shrier et al., 2012).
In terms of the association between work status and number
of days of marijuana use being stronger among Swedish
students, it is possible that in Sweden (where significantly
fewer students work outside of college than in the U.S.),
there is something unique about students who seek outside
employment that puts them at higher risk for marijuana use.
However, the reasons behind these country-level differences
are mostly speculative as there is an overall lack of Swedish
studies on college students and marijuana use so it is difficult
to determine precisely why some of these differences exist.

Limitations and Future Directions

Although the current study has several strengths including
the large samples in two countries with different legalization
landscapes, there are also several limitations worth noting.
These limitations include reliance on a single item regarding
marijuana use, the use of cross-sectional data, as well as a
limited set of predictors based on demographic
characteristics of the sample assessed in both studies.
Ideally, a more extensive battery of questions should be used
to better highlight and explain different aspects of use (e.g.,
motives, method of marijuana use, contextual factors). In
addition, the U.S. sample had been enrolled in college for a
longer period of time than the Swedish sample. Further,
although the response rates for the U.S. (54%) and Sweden
(40%) studies were relatively low, these rates are consistent
with other college studies using similar registrar-based
recruitment methods (Graupensperger et al., 2021; Mallett et
al., 2019). Future research may also benefit by utilizing data

from several time points in order to determine temporality.
In addition, although marijuana use for recreational purposes
has been legalized in some U.S. states since the time of data
collection (including the state in which data were collected
for the current study), it remains illegal at the Federal level
in the U.S. and was still illegal for recreational use at the
state level at the time data were gathered in both countries
(2007). Thus, gathering new data may be more informational
regarding current trends and associations, as prevalence is
now increased, and thus new correlates of use may be
identified. Further, the quantity of marijuana use as well as
negative marijuana-related consequences should be
examined as an outcome in future research given their
increased attention in the literature (e.g., Cuttler & Spradlin,
2017) and cross-cultural differences found in previous
studies (Bravo et al., 2019). This more nuanced approach to
measuring both use and consequences would give further
insight into potentially important cross-cultural similarities
and differences for college marijuana use.

Conclusions

Despite these limitations, the study included large samples
of students in both the U.S. and Sweden. Given that there are
few studies that compare U.S. and Sweden college students’
marijuana use, this comparison provides an interesting
opportunity to compare a completely prohibitionist country
(Sweden) with one with varying levels of legalization among
states (U.S). The differing stances on legalization may
account for some of the differences observed in the models,
especially the higher rates of marijuana evidenced by the
U.S. sample. In summary, this study identified some
important similarities and differences regarding marijuana
use among college students in the U.S. and Sweden. Overall,
while results indicated consistent similarities in potential
predictors across both countries, findings help showcase
international similarities and differences, which may be
useful to create a more unified harm-reduction based
approach as they can help inform how prevention models for
U.S. college students may be adapted to Swedish college
students.
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