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Abstract: Illicit drug/s use (IDU) among university students is a public health concern. We assessed
the associations between socio-demographic, academic, and health and lifestyle characteristics
(independent variables) and regular, occasional or never IDU (dependent variables). Data were
collected across seven faculties (1177 students) at the University of Turku (Finland) via an online
questionnaire. About 1.5% of the sample had regular IDU, 19% occasional IDU, and 79% never
IDU. Independent predictors of ever (lifetime) IDU included males [adjusted odds ratio (AOR) 1.82,
P = 0.001], not living with parents (AOR 2.59, P < 0.001), singles (AOR 0.51, P < 0.001), lower religiosity
(AOR 1.49, P = 0.022), better self-rated general health (AOR 0.41, P = 0.003), higher health awareness
(AOR 1.93, P = 0.014), more depressive symptoms (AOR 1.82, P = 0.004), daily smokers (AOR 3.69,
P < 0.001), heavy episodic drinking (AOR 2.38, P < 0.001) and possible alcohol dependency (AOR 2.55,
P < 0.001). We observed no independent associations between ever IDU with age, study discipline,
perceived stress or academic performance. The 20.5% ever IDU is concerning. The compelling
independent predictors of ever IDU included not living with parents, lower religiosity, daily smokers,
heavy episodic drinking and possible alcohol dependency (AOR range 2.38–3.69). Education
and prevention need to emphasize the negative consequences to reinforce abstinence from IDU.
Health promotion could focus on beliefs and expectations about IDU and target students at risk for
successful efforts.

Keywords: university students; illicit drug/s use; mental health; academic performance;
sociodemographic and educational characteristics

1. Introduction

Early adulthood is an important time period where habits and behaviors such as substance use
or illicit drug/s use (IDU) are often initiated and established [1]. The university years symbolize a
time of independence and separation from parental supervision, representing occasions to sample
psychoactive substances (e.g., tobacco, alcohol, illicit drug/s), and are a period in which IDU frequently
increases [2].

For instance, in Colorado (USA), about 75% of college students reported lifetime use of marijuana,
65% used marijuana within the last year, 29% had a positive urine screen, and 7% of participants used
it daily [3]. In the United Kingdom, 33.1% of students reported IDU [4]. Research found that roughly
25% of college students had used marijuana within the last month (5% used it daily) [5,6], and among
first-year students (17–20 years old), 9.4% had cannabis use disorders [7]. In South Africa, 22% of
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second year and 24.1% of third year students reported cannabis use, where in the second year group,
2.7% used magic mushroom, 1.8% cocaine, 1.8% ecstasy and 0.9% used methamphetamine [8]. In the
USA, about 4% of full-time college students used cocaine in the past year, and 1.4% used it in the past
month [5]; among Ethiopian university students, psychoactive substances use was fairly prevalent [9];
and at 11 universities in the USA, the average of past month marijuana use was 26.2% [7]. The annual
prevalence of 3,4-methylenedioxymethamphetamine (MDMA, aka ecstasy) use among college students
more than doubled from 2004 to 2016 [5]. Indeed, the initiation of or IDU amongst university students
is a concern worldwide [4,10–15].

Marijuana use peaks between 18–25 years of age [16], the age of most college students in most
countries. This is despite that IDU exhibits wide ranging deleterious effects, including altered sensory
perception, changes in mood and sense of time, impaired body movement or memory, and challenges
with problem solving and thinking [17]. Students who had used cannabis ≥5 times over the past
year had various cannabis-related problems [7]. IDU can result in short-term changes in perception,
mood, consciousness and behavior [18] [WHO 2004], along with longer-term impaired learning and
memory function [8]. Unsurprisingly, within the college milieu, there is evidence of relationships
between marijuana use frequency/misuse and college degree attainment, discontinuous college
enrollment, missing classes, time to graduation, academic achievement (e.g., GPA), time spent studying,
and academic self-efficacy [19–24]. Particularly among young adults, IDU can lead to injuries, suicide
and ultimately death [21,25,26], and emergency room visits as a consequence of MDMA use in the age
group of college students continue to increase [27].

A range of variables is important when examining IDU among university populations. Hence
in order to further identify predictive factors for substance use, we included several variables.
These comprised gender and age [28], type of accommodation [10,11], discipline of study at
university [29–32], and year of study [30,33]. Other variables included religiosity [10,11,28],
depressive symptoms [4], psychological [14,15] and academic stress [34], smoking [35,36], alcohol
consumption [11,30,37], and financial burdens [36] among others. The rationale for including these
sociodemographic, academic, and health and lifestyle variables is that previous published studies have
shown that these variables are associated with IDU among university students. Hence including and
controlling for such variables is important when assessing the correlates of IDU and the associations
between such use and a wide range of characteristics across university students.

The literature suggests knowledge gaps. Whilst some recent studies exist concerning alcohol
consumption among university students in Finland [38], the very few studies that examined IDU
among Finnish university students are quite outdated. For instance, in the 90s, 3.6% of female and
3.1% of male students reported the mixed use of psychiatric drugs and alcohol with the aim of getting
high, at least once [39]. In the 80s, research among Finnish university, nursing, and drama students
reported that 5% of students had taken illicit drugs, and among the drama students, the rate was
38% [40]. This is despite that a 2010 survey of the general population showed that almost every sixth
person in Finland aged 15–64 years had experimented with drugs at least once in their lifetime and
17.9% of drug-related deaths in 2010 were individuals < 25 years of age [41]. Although alcohol is
the foremost substance of abuse in Finland, mounting concerns has led to monitoring of IDU-related
health consequences, including mortality [42]. A recent report of patterns and trends in mortality
among illicit drug users in Finland found that predominant primary drug by gender and by age-group
included opiates among males and stimulants among females [43].

The current study bridges these knowledge gaps to survey a sample of students in Finland,
utilizing a variety of sociodemographic, academic, and health and lifestyle variables, to describe
lifetime prevalence of IDU, compare the bivariate relationships of IDU with these variables, and assess
the independent predictors associated with IDU (multiple logistic regression analysis). These aspects
highlight the importance of the study, and to the best of our knowledge, this study could be the first to
incorporate and mobilize many variables in order to grasp the broader representation of IDU across
undergraduates in Finland. The specific objectives were to:
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• Illustrate selected socio-demographic, academic, and health and lifestyle characteristics of the
sample and the lifetime prevalence of IDU;

• Appraise a variety of variables by IDU status (regular, occasional, never) (bivariate analysis); and,
• Assess and compare the variables associated with ever (lifetime) IDU (i.e. regular and occasional

together) controlling for all other variables (multiple logistic regression analysis).

2. Materials and Methods

2.1. Ethics, Sample, and Data Collection

Initial ‘invitation to participate’ e-mails were sent to all undergraduates at all faculties at the
University outlining the goals and objectives of the research and motivating students to go online and
complete the survey. Participation was voluntary and anonymous (no academic or monetary incentives
were provided), and data were confidential and protected at all times. Students were informed that by
completing the online survey, they consent to partake in the study. Fourteen days after the initial email
invitation of students, a follow up reminder email was sent again to all undergraduates. In addition,
three posters about the study were exhibited at the students’ cafeteria at the University, and a reminder
was announced on the University intraweb. A pilot survey was undertaken first (May 2013, random
sample, 200 students) stratified by faculties. Very few participants reported any comprehensibility
challenges related to the English questionnaire, and the amount of missing values related to items that
reasonably could be expected to be answered by all students was negligible. The main survey was then
launched utilizing the unmodified questionnaire (September 2013). The pilot sample was excluded
from the final eligible sample that included 4387 undergraduates at the University of Turku, Finland.
The University Research and Ethics Committee authorized the study (Approval # Lausunto 10/2010),
and data were collected using a secure online self-administered English questionnaire (2013–2014).

As students completed the online survey and ‘submitted’ their completed questionnaires, their
responses were saved and directed to the Student Management Office at the University. This Office
gathered the online responses, and data were electronically entered into an excel sheet ensuring
high quality assurance. After completion of this phase, the data was sent to the research team who
electronically imported the data (no identifiers) into the Statistical Package for Social Sciences Version
24 (SPSS 24, IBM Corp., Armonk, NY, USA) for analysis. The total number of responses received was
1177. Students’ mean age was about ≈23 (SD 5) years and 832 (70.4%) were females. Based on the
number of returned questionnaires, the response rate was about 27%.

2.2. Health and Wellbeing Questionnaire

The self-administered questionnaire gathered general health data: socio-demographic (sex, age,
year of study, living arrangements during university terms); health (self-rated general health, health
awareness); lifestyle (IDU, smoking, heavy episodic drinking, problem drinking, possible alcohol
dependence); mental wellbeing variables (depressive symptoms, perceived stress), university related
educational questions (academic achievement compared to peers), and information on religiosity
and financial burdens. The tool was used and field-tested across many student populations [44–54].
Variables with several response options were later dichotomized as shown in Table 1.

2.2.1. Sociodemographic Variables

Age, sex and year of study at university were based on self-reports. Age was used as a
continuous variable.

Accommodation (living arrangements) during semester time: “Where do you live during
university/college term time?”, dichotomized into ‘living with parents’ vs. ‘not living with parents’ [50].

Marital status: What is your marital status? Response options included single, married, or other
(please specify), dichotomized into ’single’ vs. ’married or in relationship’ [50].
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Discipline of study: students were asked about the faculty they were enrolled at in the University
of Turku, and discipline they were studying. For the current analysis we collapsed the seven faculties
into five.

Financial burden/s: “To what extent do you feel burdened in the following areas?” “Financial
situation”, 1 = ‘not at all’, 6 = ‘Very strongly’, later dichotomized into 1, 2, 3, 4 = 1 vs. 5, 6 = 2
(strongly/very strongly) [55].

Religiosity (personal importance of religious faith): the extent to which participants
agreed/disagreed with the statement: “My religion is very important for my life”,
1 = ‘strongly agree’, 2 = ‘somewhat agree’, 3 = ‘neither agree nor disagree’, 4 = ‘somewhat disagree’,
and 5 = ‘strongly disagree’, later recoded into two categories based on agreement/disagreement
(1, 2, 3 = 1 vs. 4, 5 = 2) [50].

Table 1. Socio-demographics and lifetime illicit drug/s use of university students in Finland.

Lifetime Illicit Drug/s Use

Yes,
Regularly

N (Valid %)

Yes,
A Few Times
N (Valid %)

Never
N (Valid %)

Total
N (Valid %)

17 (1.5) 228 (19.6) 921 (79.0) 1166 (100)

Sex
Female 7 (0.9) 142 (17.4) 669 (81.8) 823 (70.4)
Male 10 (2.9) 82 (24.0) 249 (73) 346 (29.6)

Age, years N (M±SD) 17 (24.5 ± 5.1) 228 (23.5 ± 4) 919 (22.8 ± 5.5) 1164 (23 ± 5.2)

Year of study

1st year 5 (0.9) 93 (17.0) 449 (82.1) 553 (47.2)
2nd year 8 (2.3) 75 (21.8) 261 (75.9) 344 (29.4)
3rd year 4 (1.6) 49 (19.8) 194 (78.5) 251 (21.4)
≥4th year 0 11 (47.8) 12 (52.2) 23 (2.0)

Discipline of Study at University

Education and Law 2 (1.1) 35 (18.8) 149 (80.1) 188 (16.4)
Economics 2 (1.5) 31 (22.8) 103 (75.7) 138 (12.0)
Medicine 4 (2.4) 30 (18.2) 131 (79.4) 168 (14.6)

Technology and Science 3 (0.9) 51 (15.7) 271 (83.4) 328 (28.5)
Humanities 4 (1.2) 76 (23.3) 246 (75.5) 327 (28.5)

Accommodation during semester

With parents 5 (1.3) 61 (15.6) 325 (83.1) 394 (33.7)
Not with parents 12 (1.6) 165 (21.5) 592 (77) 776 (66.3)

Marital status

Married or in relationship 9 (1.5) 131 (22.2) 449 (76.2) 593 (50.7)
Single 8 (1.4) 94 (16.5) 468 (82.1) 576 (49.3)

Religiosity
(Importance of religion in life)

Strongly or somewhat agree/neither
agree nor disagree 5 (1.1) 71 (15.5) 382 (83.4) 464 (39.8)

Strongly disagree/somewhat
disagree 11 (1.6) 156 (22.3) 531 (76.1) 702 (60.2)

Financial burden/s

No burden 12 (1.2) 170 (17.7) 779 (81.1) 971 (83.0)
Strong burden 5 (2.5) 57 (28.8) 136 (68.7) 199 (17.0)

Self-rated general health

Poor/Fair 5 (5.7) 33 (37.9) 49 (56.3) 87 (7.4)
Good/very good/excellent 12 (1.1) 194 (18.1) 866 (80.8) 1083 (92.6)

Health awareness

Not at all/not much 4 (2.5) 27 (17.2) 126 (80.3) 159 (13.6)
To some extent/very much 13 (1.3) 201 (20.1) 786 (78.6) 1009 (86.4)
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Table 1. Cont.

Lifetime Illicit Drug/s Use

Yes,
Regularly

N (Valid %)

Yes,
A Few Times
N (Valid %)

Never
N (Valid %)

Total
N (Valid %)

Depressive symptoms

low (<5th quintile) 9 (1.0) 160 (17.2) 761 (81.8) 939 (79.8)
High (≥5th quintile) 8 (3.4) 67 (28.5) 160 (68.1) 237 (20.2)

Perceived stress

Low (<median) 6 (1.3) 76 (16.6) 377 (82.1) 463 (39.4)
High (≥median) 11 (1.6) 151 (21.4) 544 (77.1) 713 (60.6)

Smoking

(Never/occasional) 12 (1.1) 191 (17.6) 881 (81.3) 1094 (93.7)
Daily 5 (6.8) 36 (48.6) 33 (44.6) (6.3)

Heavy episodic drinking last
2 weeks

<1 time 3 (0.8) 40 (10.8) 326 (88.3) 372 (33.8)
≥1 time 14 (1.9) 179 (24.8) 529 (73.3) 729 (66.2)

CAGE score

<2 positive responses 4 (0.5) 132 (16.3) 672 (83.2) 815 (71.2)
≥2 positive (possible problem

drinking) 13 (4.0) 95 (29.1) 218 (66.9) 329 (28.8)

CAGE score

(<3 positive responses) 11 (1.1) 188 (18.2) 836 (80.8 1044 (91.3)
≥3 positive (possible alcohol

dependence) 6 (6.1) 39 (39.4) 54 (54.5) 100 (8.7)

Academic performance compared
to peers

Same, better or much better 13 (1.3) 190 (19.3) 781 (79.4) 992 (84.6)
Worse or much worse 4 (2.2) 38 (21.3) 136 (76.4) 180 (15.4)

2.2.2. Academic Achievement

The current study conceptualized and measured academic performance using students’ subjective
comparative appraisal of their overall performance in comparison with their peers [53]: “How do
you rate your performance in comparison with your fellow students?” 1 = ‘much better’, 2 = ‘better’,
3 = ‘same’, 4 = ‘worse’, 5 = ‘much worse’, later dichotomized based on perceived better performance
(3, 4, 5 = 1 vs. 1, 2 = 2).

2.2.3. Health Variables

Self-rated general health: “How would you describe your general health?” (1 = ‘poor’,
5 = ‘excellent’) (adopted from [56]).

Health awareness: “To what extent do you keep an eye on your health?” (1 = ‘not at all’,
4 = ‘very much’) [57].

Depressive symptoms (20 items): using the Modified Beck Depression Inventory (M-BDI) [58,59].
Sample items included: “I feel sad,” “I feel I am being punished,” “I have thoughts of killing myself,”
“I have lost interest in other people,” “I have to force myself to do anything,” “I am worried about my
appearance,” and “I have no appetite”. BDI computes a single score for individual respondents by
summing their responses for all items of the scale. We used the 5th quintile to categorize depressive
symptoms as high.

Perceived Stress Scale (4 Items): Cohen’s Perceived Stress Scale (PSS) in its four item short form [60]
assessed the extent to which participants considered life situations to be stressful. PSS-4 is a simple
psychological instrument that measures the degree to which situations in one’s life over the past month
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are appraised as stressful. The questions are general items designed to detect how unpredictable,
uncontrollable, and overloaded respondents find their lives. All items began with: “In the past month,
how often have you felt...?” (5 point scale: 0 = ‘never’, 1 = ‘almost never’, 2 = ‘sometimes’, 3 = ‘fairly
often’, 4 = ‘very often’). In our sample, Cronbach’s alpha of PSS was 0.75. A median split (median = 12)
categorized the variable into ‘Higher’ and ‘Lower’ stress (higher scores = more perceived stress).

2.2.4. Lifestyle Variables

Illicit drug/s use: “Have you ever use/used drugs?” (‘Yes, regularly’; ‘Yes, but only a few times’;
‘Never’) [28].

Smoking: “Within the last three months, how often did you smoke? (cigarettes, pipe, cigarillos,
cigars)” (daily, occasionally, never) [61].

Heavy episodic drinking (frequency): “Think back over the last two weeks. How many times
(if any) have you had ≥ 5 alcoholic drinks at a sitting?” [A “drink” is a glass/bottle/can of beer (≈50 cL),
a glass/bottle/can of cider (≈50 cL), 2 glasses/bottles of alcopops (≈50 cL), a glass of wine (≈15 cL),
a glass of spirits (≈5 cL) or a mixed drink] [62]. Responses were dichotomized into no heavy episodic
drinking (<1 time) vs. heavy episodic drinking (≥1 time).

Problem drinking (four items): An alcoholism-screening CAGE test [63] comprising four questions
(Have you ever felt you should cut down on your drinking? Have people annoyed you by criticizing
your drinking? Have you ever-felt bad or guilty about your drinking? Have you ever had a drink
in the morning to get rid of a hangover? (Eye opener). Each question is answered either “yes” or
“no.” Two or more affirmative answers suggested problem drinking. We categorized respondents as
non-problem (<2 positive responses) vs. problem drinkers (≥2 positive responses).

Possible alcohol dependence (four items): ≥ 3 positive CAGE responses [63] can suggest alcohol
dependence. We categorized respondents as not possible alcohol dependence (<3 positive responses)
vs. possible alcohol dependence (≥ 3 positive responses).

2.3. Statistical Analysis

Descriptive and inferential statistics were used to characterize the study sample and test hypotheses.
To assess the different status of IDU, we stratified the dependent variable “have you ever use/used
drug/s?” into three; ‘regular user’, ‘occasional user’ (only a few times) and ‘never user’. Binomial
distribution measured the prevalence of IDU among university students at Finland. Descriptive results
for all quantitative variables (e.g., age) are presented as mean ± standard deviation (SD; for normally
distributed data), while numbers (percentage) were reported for all qualitative variables (e.g., gender)
for the whole sample and for each IDU status. Using bivariate analysis, the prevalence, odds ratio (OR)
and 95% confidence interval (CI) for socio demographic, academic performance compared to peers,
and lifestyle variables (alcohol consumption behaviors) were calculated separately for each IDU status
(regular vs. never users; occasional vs. never users; and never vs. ever users).

Multiple binary logistic regression models were used to identify significant independent factors
associated with IDU (regular or occasional user vs. never users). Several of the continuous variables
were dichotomized (e.g., BDI score for depressive symptoms, perceived stress) in order to interpret
the results of the log regression models better. The OR for each IDU status was adjusted for; sex, age,
discipline of study at University, accommodation during-semester, marital status, religiosity status,
financial burden/s, self-rated general health, health awareness, depressive symptoms, perceived stress,
smoking, heavy episodic drinking in the last 2 weeks, CAGE score, and academic performance compared
to one’s peers. Wald test computed on each factor determined which were significant. Adjusted
Odds ratio and 95% confidence interval for the adjusted odds ratio were reported. A “P” value <0.05
(two-tailed) was considered statistically significant. The Hosmer-Lemeshow Goodness-of-fit statistics
were used to determine whether the model adequately describes the data. All statistical analyses were
performed using SPSS Version 24.
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3. Results

3.1. Participating Faculties and Disciplines

Participating students were enrolled in all seven faculties of the University of Turku (Humanities,
Mathematics and Natural Sciences, Medicine, Law, Social Sciences, Education, and Economics).
Many disciplines of study were included in the study e.g., adult education, special education, pedagogy,
languages, philosophy, law, accounting, finance, economics, marketing, medicine, nursing, dentistry,
psychology, biomedicine, bioscience, biochemistry, biology, chemistry, mathematics, geography, history,
political or social science, computer science, information technology, and biotechnology.

3.2. Sample Characteristics

The sample comprised 70.4% females and 29.6% males, and mean age was 23 ± 5.2 years (Table 1).
About half the respondents (47.2%) were 1st year students, and another third (29.4%) were 2nd years.
Slightly more than half the sample attended Technology and Science or Humanities disciplines.
More students did not live with their parents (66.3%), and half the sample were single.

About 1.5% of the students reported regular IDU, 19% occasional IDU, and 79% never IDU.
More than half the respondents (60.2%) ’strongly or somewhat disagreed’ that religion was important
in their life. The majority reported that finances was not a burden (83%); 92.6% felt their health
was ’good, very good or excellent’; and the majority (86.4%) had high health awareness. About one
fifth of respondents had high depressive symptoms (≥ 5th quintile), and 60.6% had high (≥median)
perceived stress.

In terms of lifestyle, most students were non- or occasional smokers; 66.2% reported ≥ 1 heavy
episodic drinking session during the last 2 weeks; and, 28.8% and 8.7% reported possible problem
drinking or possible alcohol dependence respectively. About 1.5% of the sample regular IDU, 19.6%
(17.4% females, 24% males) had occasional use (a few times), and 79% (81.8% females, 73% males)
never used illicit drug/s. Academically, most respondents (84.6%) felt their academic performance
compared to peers was the ’same, better or much better’.

About 30% of the respondents indicated the type/s of illicit drug/s that they had used (data not
presented). The most common IDU reported were marijuana and cannabis; other illicit drug/s used
included amphetamines, cocaine, opium, ketamine, ephedrine, ecstasy, hallucinogenic mushrooms,
LSD, psilocybin, dextromethorphan, codeine, "modified drugs", subutex (opioid used to treat opioid
use disorder), benzodiazepine, GHB (Gamma Hydroxybutyrate, a central nervous system depressant),
’nitros’, and designer drugs (data not presented).

3.3. Variables Associated with Regular Illicit Drug/s Use (Bivariate Analyses)

Employing bivariate analyses, Table 2 depicts that regular IDU was significantly more likely
among males, those with poor/fair self-rated general health, or daily smokers. In addition, regular
IDU was significantly more likely among those reporting higher depressive symptoms, and possible
problem drinking or alcohol dependence.
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Table 2. Illicit drug/s use by selected variables among university students in Finland (bivariate analysis).

Variable
Illicit Drug/s Use

Yes, Regularly (n = 17) Yes, a Few times (n = 228) Never (n = 921)

N (%) OR P 95% CI N (%) OR P 95 %CI N (%) OR P 95 %CI

Sex (Female) 7 (0.9) 142 (17.4) 669 (81.8)
Male 10 (2.9) 3.84 0.007 1.45–10.19 82 (24.0) 1.55 0.005 1.14–2.11 249 (73) 0.60 0.001 0.45–0.81

Age (years) 1.04 0.21 0.98–1.11 1.02 0.10 0.99–1.05 0.97 0.06 0.95–1.00

Accommodation during semester (With parents) 5 (1.3) 61 (15.6) 325 (83.1)
(Not with parents) 12 (1.6) 1.32 0.61 0.46–3.77 165 (21.5) 1.49 0.02 1.08–2.05 592 (77) 0.68 0.02 0.50–0.93

Marital status (Married/in relationship) 9 (1.5) 131 (22.2) 449 (76.2)
Single 8 (1.4) 0.85 0.75 0.33–2.23 94 (16.5) 0.69 0.01 0.51–0.93 468 (82.1) 1.43 0.01 1.08–1.91

Financial burden/s (No burden) 12 (1.2) 170 (17.7) 779 (81.1)
Strong burden 5 (2.5) 2.39 0.11 0.83–6.88 57 (28.8) 1.92 <0.0001 1.35–2.73 136 (68.7) 0.51 <0.0001 0.36–0.72

Religiosity (Strongly or somewhat agree/neither
agree nor disagree) 5 (1.1) 71 (15.5) 382 (83.4)

Strongly disagree/somewhat disagree 11 (1.6) 1.58 0.40 0.55–4.59 156 (22.3) 1.58 0.004 1.16–2.16 531 (76.1) 0.63 0.003 0.47–0.86

Discipline of Study at University (Humanities) 4 (1.2) 76 (23.3) 246 (75.5)
Education and Law 2 (1.1) 0.83 0.83 0.15–4.56 35 (18.8) 0.76 0.23 0.49–1.19 149 (80.1) 1.31 0.23 0.84–2.03

Economics 2 (1.5) 1.19 0.84 0.22–6.62 31 (22.8) 0.97 0.91 0.61–1.57 103 (75.7) 1.02 0.95 0.64–1.62
Medicine 4 (2.4) 1.88 0.38 0.46–7.63 30 (18.2) 0.74 0.22 0.46–1.19 131 (79.4) 1.25 0.33 0.80–1.97

Technology and Science 3 (0.9) 0.68 0.62 0.15–3.07 51 (15.7) 0.61 0.01 0.41–0.90 271 (83.4) 1.63 0.01 1.11–2.40

Self-rated general health (Poor/Fair) 5 (5.7) 33 (37.9) 49 (56.3)
Good/very good/excellent 13 (1.3) 0.14 <0.0001 0.05–0.40 194 (18.1) 0.33 <0.0001 0.21–0.53 866 (80.8) 3.26 <0.0001 2.08–5.11

Health awareness (Not at all/not much) 4 (2.5) 27 (17.2) 126 (80.3)
To some extent/very much 13 (1.3) 0.52 0.26 0.17–1.63 201 (20.1) 1.19 0.44 0.77–1.86 786 (78.6) 0.90 0.64 0.59–1.38

Smoking (Never/occasional) 12 (1.1) 191 (17.6) 881 (81.3)
Daily 5 (6.8) 11.13 <0.0001 3.70–33.41 36 (48.6) 5.03 <0.0001 3.06–8.28 33 (44.6) 0.19 <0.0001 0.11–0.30

Depressive symptoms (low < 5th quintile) 9 (1.0) 160 (17.2) 761 (81.8)
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Table 2. Cont.

Variable
Illicit Drug/s Use

Yes, Regularly (n = 17) Yes, a Few times (n = 228) Never (n = 921)

N (%) OR P 95% CI N (%) OR P 95 %CI N (%) OR P 95 %CI

High (≥5th quintile) 8 (3.4) 4.23 0.003 1.61–11.13 67 (28.5) 1.99 <0.0001 1.43–2.78 160 (68.1) 0.47 <0.0001 0.34–0.65

Perceived stress Low (<median) 6 (1.3) 377 (82.1)
High (≥median) 11 (1.6) 1.27 0.64 0.47–3.47 1.38 0.04 1.02–1.87 544 (77.1) 0.73 0.04 0.54–0.98

Academic performance compared to peers (Same,
better or much better) 13 (1.3) 190 (19.3) 781 (79.4)

Worse or much worse 4 (2.2) 1.77 0.33 0.57–5.50 38 (21.3) 1.15 0.49 0.78–1.70 136 (76.4) 0.84 0.37 0.58–1.23

Heavy episodic drinking last 2 weeks (<1 time) 3 (0.8) 40 (10.8) 326 (88.3)
≥1 time 14 (1.9) 2.88 0.10 0.82–10.08 179 (24.8) 2.76 <0.0001 1.91–3.99 529 (73.3) 0.36 <0.0001 0.25–0.52

CAGE score (<2 positive responses) 4 (0.5) 132 (16.3) 672 (83.2)
≥2 positive (possible problem drinking) 13 (4.0) 10.02 <0.0001 3.23–31.05 95 (29.1) 2.22 <0.0001 1.64–3.01 218 (66.9) 0.41 <0.0001 0.30–0.55

CAGE score (<3 positive responses) 11 (1.1) 188 (18.2) 836 (80.8
≥3 positive (possible alcohol dependence) 6 (6.1) 8.45 <0.0001 3.01–23.70 39 (39.4) 3.21 <0.0001 2.07–4.99 54 (54.5) 0.29 <0.0001 0.19–0.44

OR: odds ratio; CI confidence interval; bolded cells indicate statistical significance.
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3.4. Variables Associated with Occasional Illicit Drug/s Use (Bivariate Analyses)

Occasional IDU was positively significantly associated with males, financial burdens,
lower religiosity, daily smokers, and those reporting higher depressive symptoms, heavy episodic
drinking, possible problem drinking or possible alcohol dependence. Occasional IDU was negatively
significantly associated with being single, and among students with ’good/very good/excellent’
self-rated general health. Studying Technology and Science at the university was associated with lower
odds of occasional IDU (Table 2).

3.5. Variables Associated with Never Illicit Drug/s Use (Bivariate Analyses)

Never IDU was significantly negatively associated with most health damaging variables.
Never IDU was less likely among males, younger age, not living with parents, those having financial
burdens, lower religiosity, daily smokers, those with higher depressive symptoms or higher perceived
stress, and those reporting alcohol misuse (heavy episodic drinking, possible problem drinking or
possible alcohol dependence).

Never IDU was significantly more likely among those with good self-rated general health.
Studying Technology and Science at the university was associated with higher odds of never IDU
(Table 2).

3.6. Independent Predictors of Ever (lifetime) Illicit Drug/s Use (Multiple Logistic Regression)

Independent positive predictors of ever (lifetime) IDU included being male, not living with
parents, lower religiosity, higher health awareness, daily smoking, higher depressive symptoms,
heavy episodic drinking, and possible alcohol dependence. Being single, ’good/very good/excellent’
self-rated general health negatively predicted ever (lifetime) IDU (Table 3).
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Table 3. Predictors of ever (lifetime) illicit drug/s use among university students in Finland *.

Variable
Ever Illicit Drug/s Use

AOR 95% CI for AOR P

Sex (Female) 1
Male 1.82 1.28–2.59 0.001

Accommodation during semester (With parents) 1
(Not with parents) 2.59 1.72–3.92 <0.001

Marital status (Married/in relationship) 1
Single 0.51 0.35–0.74 <0.001

Religiosity (Strongly or somewhat agree/neither
agree nor disagree) 1

Strongly disagree/somewhat disagree 1.49 1.06–2.09 0.022
Self-rated general health (Poor/Fair) 1

Good/very good/excellent 0.41 0.23–0.74 0.003
Health awareness (Not at all/not much) 1

To some extent/very much 1.93 1.14–3.27 0.014
Smoking (Never/occasional) 1

Daily 3.69 2.10–6.48 <0.001
Depressive symptoms (low < 5th quintile) 1

High (≥5th quintile) 1.82 1.21–2.75 0.004
Heavy episodic drinking last 2 weeks (<1 time) 1

≥1 time 2.38 1.59–3.56 <0.001
CAGE score (<3 positive responses) 1

≥3 positive (possible alcohol dependence) 2.55 1.57–4.15 <0.001

* Multiple logistic regression identified significant factors associated with ever (lifetime) IDU. OR for ever IDU was
adjusted for all variables in the tables (sex, age, discipline of study at university, accommodation during-semester,
marital status, religiosity status, financial burden/s, self-rated general health, health awareness, depressive
symptoms, perceived stress, smoking, heavy episodic drinking in the last 2 weeks, CAGE score, and academic
performance compared to one’s peers); AOR=Adjusted odds ratio; CI=Confidence Interval; Hosmer & Lemshow
Chi-Square = 13.4; P = 0.1 (indicating adequate fit of the model to the data).

4. Discussion

IDU among college students is a global public health concern. To the best of our knowledge,
this study could be the first to include a wide range of socio-demographic, academic, and health
and lifestyle characteristics in order to assess the broader picture of IDU across undergraduates in
Finland. Employing anonymously collected data from a sizeable sample across a wide variety of
academic/scientific disciplines, the current study described the lifetime prevalence of IDU, and analyzed
the variables associated with regular, occasional, and never IDU among university students.

In the current study, a total of 22.1% reported a lifetime prevalence of any illicit drug/s (ever IDU),
comparable to the 2016 National Survey in the USA, where 20% of full-time college students reported
using marijuana in the past month [64]. Similarly, across 8182 undergraduates at 8 Canadian
post-secondary institutions, 17.5% used marijuana and 3.5% used other illicit drugs over the past
month [65], which add to 21%, a rate comparable to ours. However, our observed ever IDU was less
than the 30.2% ever IDU level reported across universities in England, Wales, and Northern Ireland,
using the same questionnaire [28]; less than that of universities in Switzerland (44% lifetime IDU) [14];
and less that of a representative sample in the USA, where 37% of college students reported ever
IDU [66].

As for regular IDU, our observed 1.5% rate was considerably less the 4.8% level found across
students at seven universities in the United Kingdom, using the same questionnaire [28]. Across the
current sample of students, the most common IDU reported were marijuana and cannabis, followed by a
variety of other illicit drug/s, in line with others where the highest weekly consumption was for cannabis
26.5% (3.1% daily), followed by tranquillizers, cocaine, hallucinogens, ecstasy, and amphetamines [67].

Despite the fact that the 22.1% ever IDU observed among the current sample of Finnish students
seems less than that reported from other countries, it nevertheless raises concerns, given the sizable
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evidence of the short-term impact of heavy cannabis use on memory and learning, and its negative
role on academic and health outcomes of university students [19,68].

Comparisons of findings between IDU studies are not straight forward. The literature reveals
many groupings of the illicit substance/s that are used. For instance, some studies separate marijuana
or cannabis use from each other IDU [65,69]. Others refer to a mesh of terms e.g., neuroenhancing
substances (could include coffee, energy drinks, nicotine, alcohol) or psycostimulants [70]; illicit
stimulants (amphetamines, Fenethylline, Ritalin, Concerta, Dexedrine, Adderall, Vyvanse) [71];
nonmedical attention deficit hyperactivity disorder (ADHD) medication [72]; illicit substances
(including cocaine, designer drugs, and nonmedical use of prescription stimulants and opioids) [73];
illicit drug use, and misuse of prescription stimulants, sedatives, and opioids [74]; hallucinogen use [75];
smart drugs (aka cognitive enhancers, prescription drugs taken, either without a prescription or at a
dose exceeding that which is prescribed) [76,77]; street drugs vs. prescription drugs [78]; or nonmedical
use of prescription stimulants [79].

In addition to the nature of the illicit substance used, comparisons are further compounded by the
type/manner of use e.g., illicit use vs. medical use [71], as well as the various definitions of frequency
of use: e.g., experimental, episodic, frequent [80]; or regular, occasional, and never use [28]. A related
point is the changes in the legal context of marijuana use and recreational marijuana legalization
(RML) [74] in some countries/states, and whether marijuana would be included in IDU or otherwise,
particularly that the prevalence of marijuana use increased more after legalization among college
students in RML vs. non-RML states [81,82].

A final issue is the pattern of reporting of the use of alcohol and illicit drug/s, where studies
report the simultaneous use of the two substances together [83], or report IDU and tobacco use
e.g., cannabis-only, concurrent cannabis and cigarette, simultaneous cannabis and cigarette users,
and non-recent users of either substance [84]. While such reporting of co-use is useful as substances are
usually not used in isolation, the additional reporting of individual substances alone aids the accurate
comparisons across studies. Future agreements about the classification of substances, manner of use,
and patterns of use as well as these other issues will assist more precise comparisons across different
studies and time.

As for socio-demographic variables, we observed that males were 1.82 time more likely to report
ever IDU than females. This finding supports the sex differences in marijuana use among college
students, where about twice more men than women use it daily [5]. Evidence shows that marijuana use
is often higher among male college students compared to females [85,86], although some studies did not
find differences in marijuana use by sex among college students [3]. Our findings are consistent with
previous research; illicit substance users among students at 8 German universities were predominately
male [1]. A literature review found that males tend to consume significantly more amounts of all kinds
of drugs, with the exception of tranquilizers [87]. Likewise, khat chewing was practiced more by males
compared to females [adjusted odds ratio (AOR) 2.45, 95% CI 1.06–5.66)] [9]. Males have also been
associated with khat chewing in other studies [88–92].

Among the current sample of young Finnish adults, students not living with parents during
university semesters were significantly more likely to report ever IDU (AOR 2.59, P < 0.001).
These observations agree with other research among college students, where living with one’s parents
was shown to be a protective factor regarding illicit substance use among college students [10,93].
In Brazil, others similarly found that students who do not use psychoactive drugs were more likely to
live with their parents [87], and familial support was protective for prescription-type opioids use among
university students [94]. Living with one’s parents was shown to be protective factors concerning
ISU among college students [10,11,93]. Living with parents is usually associated with tighter parental
supervision, and higher levels of support and guidance to their young adult children during their
college years, factors that might act as deterrents to IDU.

We found that students reporting lower religiosity were significantly more likely to report ever
IDU (AOR 1.49, P = 0.022), supporting others, where religiosity was protective for illicit substance use



Int. J. Environ. Res. Public Health 2020, 17, 5094 13 of 20

among college students in Brazil and Iran [11,95]. Students who do not use psychoactive drugs are
more likely to practice religious beliefs [87]. Similar evidence across seven universities in the United
Kingdom suggests that religiosity was a protective factor against high alcohol consumption among
students [50]. Likewise, others reported that religiosity was negatively correlated with the number of
substances used in the past month [69].

We observed that higher level of religiosity was more common among those who reported never
IDU (41.8%) compared to regular IDU (31.3%) (data not presented), in agreement with research in
Berlin, where college students’ self-reported level of religiosity was significantly higher in non-users of
illicit substance/s than in all other user groups and was the lowest in regular-users [69]. Social and
instrumental support offered by faith and places of worship may help people abstain from substance
use [96], and religiosity were among the factors perceived by youth to prevent substance use or help
them quit using substances [97]. The mechanism by which religiosity bestows protection against
substance use remains to be understood although others suggested that teaching of religious values and
strong family structures associated with religiosity (providing social support and parental monitoring)
may have protective impact in terms of substance use [98,99].

Surprisingly, we observed that those with higher health awareness were significantly more likely
to report ever IDU (AOR 1.49, P = 0.022); in contrast to a study that used the same questionnaire, where
those with higher health awareness were significantly less likely to report occasional IDU (AOR 0.71,
P = 0.008) [28]. Likewise, our Finnish students who were single were significantly less likely to report
ever IDU, again in contrast to other research that showed that married individuals were less likely
to use drugs [100]. These two findings could be due to that our sample of ever IDU users actually
comprised much fewer (17) regular users and much more (228) occasional users.

In terms of health variables, in the current study, students with high depressive symptoms
were significantly more likely to report ever IDU (AOR 1.82, P = 0.004). We agree with others,
where among university students in Brazil, IDU was positively associated with major depressive
episode [101]; and having higher depressive symptoms score was associated with ever IDU among
students in North Kosovo [102]. Others found that the presence of psychiatric disorders was positively
associated with the extent of illicit substance use [93]. Among college students, depression is often
associated with significant problems including substance use [103,104], and students with higher
levels of depressive symptoms were more likely to use cannabis in an emotional pain or sex-seeking
context [105]. Nevertheless, among second-year medical students in France, there was no correlation
between depression and the consumption of cannabis [106].

As for lifestyle variables, across our sample, daily smoking was an independent significant
predictor of ever IDU (AOR 3.69, P < 0.001). In terms of predictive factors for the presence and extent of
illicit substance use, others similarly found that daily and occasional consumption of tobacco was highly
associated with illicit substance use prevalence and number of currently consumed substances [69].
Being a smoker was associated with ever IDU [102], and our findings are consistent with other research
that showed positive associations between tobacco use, and illicit substance use, suggesting that
smoking tobacco is a marker for other risky and addictive behaviour [10,28,33].

In the current study, students reporting heavy episodic drinking during the last 2 weeks and
those with possible alcohol dependence were significantly more than twice as likely to report ever
IDU (AOR 2.38 and 2.55 respectively, P < 0.001 for both). In the UK, research across seven universities,
using the same questionnaire as in the current study, reported that regular IDU was significantly
more likely among students with heavy episodic drinking or possible alcohol dependency [28].
Our findings support others where there was positive associations between heavy-drinking behaviour
and ISU [33,107]; alcohol consumption was an independent predictor of recreational drug use among
medical and nursing students in Cameroon (OR 5.08; 95% CI 1.54–16.73; P = 0.008) [108]; frequency of
alcohol use predicted illicit drug experience among college students in Turkey [109]; and alcohol use
was associated with ever IDU [102].
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Across the current sample, financial burden/s was not an independent predictor of ever IDU,
despite that young adults with more spending money and higher family income were more likely to use
marijuana [10,110], but this was not the case for other studies of college students [3]. Likewise, age was
not an independent predictor of ever IDU in the current study, even though age had independent
and consistent positive associations with occasional and regular IDU, while exhibiting a negative
association with never IDU [28]. Similarly, perceived stress did not independently predict ever IDU in
the present study, in partial agreement with other research where perceived stress were not associated
with regular IDU but was significantly negatively associated with occasional IDU [28].

Likewise, among our sample, academic performance did not independently predict ever IDU,
although better academic performance was significantly associated with regular IDU in the United
Kingdom, raising questions of whether illicit drug/s may be used for performance enhancing [28].
Finally, we observed that discipline of study did not independently predict ever IDU, where evidence
suggests that lifetime cannabis use is more frequent among arts and social science students [29–32].

The current study has limitations. Data was collected at one university; the sample remains
a convenience sample, hence generalizations need to be cautious; and the cross-sectional nature
of the survey precludes that causal relationships can be inferred. Self-reporting assessed IDU;
no biochemical/clinical validations were conducted. Students may have self-selected to partake in
the survey due to a favorable bias toward IDU, although this is not very likely as the study was a
general health survey. It is difficult to evaluate whether the current study could suffer from over or
underestimation of IDU, although there seems to be overestimation of peer substance use among the
college-age young adults [35,111]. Our response rate of 27% was based on the number of returned
questionnaires in relation to the total number of students enrolled at the university. In agreement
with others [69], it is not easy to calculate a rigorous response rate, as we did not have access to the
exact numbers of students who were reached by the mailing lists of the university (enrolled students
who are not actively studying anymore, spam-filters, many students not using faculty mail services
at all). Hence, our 27% calculated response rate could be a conservative assessment, and the actual
response rate may be higher. Other variables would have been beneficial to assess e.g., fraternity
or sorority membership, peer influences, harm perceptions, and negative consequences from IDU,
including driving under influence, being physically injured, experiencing memory loss, sexual assault,
or unprotected sex [112–114]. Surveys of students have been subject to similar limitations.

Despite these limitations, the study has important strengths as to the best of our knowledge,
no previous study seems to have investigated in detail the relationships the prevalence, and correlates
of regular and occasional IDU and the associations between such use and a wide range of
socio-demographic, academic, and health and lifestyle characteristics across Finnish university
students attending at many different faculties.

5. Conclusions

This study has described a range of socio-demographic, academic, and health and lifestyle
characteristics of the sample and the lifetime prevalence of IDU among Finnish university students.
Using bivariate analysis, the study appraised these variables by regular, occasional, and never IDU
status; and, employing multiple logistic regression analysis, assessed the independent predictors
of ever (lifetime) IDU. Ever (lifetime) IDU use among this sample of college students was 20.5%,
which is concerning when considering the possible impact of IDU on students. The compelling
independent predictors of ever (lifetime) IDU included those not living with parents during semesters,
those with lower levels of religiosity, daily smokers and those with heavy episodic drinking or possible
alcohol dependency (AOR range 2.38–3.69, all significant). Education and prevention messages
need to emphasize negative consequences as means to reinforce continued abstinence from IDU.
Prevention strategies are required to reduce risk, and health promotion efforts could focus on beliefs
and expectations about IDU and target student groups at risk for more efficient and successful efforts.
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