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Abstract: Little is known about how binge drinking or the combination of binge drinking and
cannabis consumption affect academic achievement in students during the transition to university,
or about the mechanisms that mediate this relationship. The purpose of this study was to evaluate
the association between this pattern of alcohol/cannabis consumption and academic achievement,
considering academic adjustment as a possible mediator. A total of 258 Spanish, first-year university
students (145 females and 113 males), enrolled in undergraduate degree courses, were categorized into
three groups on the basis of their patterns of alcohol/cannabis consumption: control, binge drinkers
and co-consumers. The findings showed a significant effect of the combined binge drinking/cannabis
consumption, but not of binge drinking alone, upon academic achievement and academic adjustment.
Grade point average (GPA) and academic adjustment were lower in the co-consumers than in the
other groups. Regarding the mediation effect, 34.33% of the impact of combined alcohol/cannabis use
on GPA was mediated by academic adjustment. The combined consumption of alcohol and cannabis
led to difficulties in adaptation to academic life, which in turn contributed to poorer performance at
university. The implications of the findings are discussed.
Keywords: alcohol binge drinking; cannabis; academic achievement; adjustment; university students

1. Introduction
How do binge drinking and the co-consumption of alcohol and cannabis affect academic
achievement in students during their transition to university? There is strong evidence that the use of
legal and illegal drugs in the university population in Western countries has increased substantially in
the last decade [1]. Binge drinking (BD), now recognized as a common pattern of alcohol consumption,
is characterized by the intermittent consumption of four or more drinks (females) or six or more drinks
(males), on a single occasion, usually at weekends, leading to a blood alcohol concentration (BAC) of
0.08 g/dL, at least once in the last 30 days [2]. This pattern of consumption is prevalent in first year
Spanish university students [3]. The most recent national survey on the use of drugs in Spain [4]
reports that the prevalence of BD among the population aged between 14 and 18 years is 32.3%.
Many binge drinkers also consume other drugs as well as alcohol [5–7], and the most common
combination appears to be alcohol and cannabis [8–13]. In Spain, approximately four out of ten
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binge-drinkers aged between 14 and 18 years report having used cannabis during BD episodes [4].
Furthermore, simultaneous consumption has been associated with an increased frequency and quantity
of alcohol use [13–17].
The prevalence of the consumption of both substances is enhanced in the university context,
where a climate of acceptance has been generated among university students due to a perception of
low risk, as well as pro-cannabis campaigns and permissive policies [18–21]. Dealing in cannabis is a
criminal offence in Spain, but cultivation or possession of cannabis for personal use is allowed if the
quantity does not exceed 100 g. The factors that favor consumption overshadow empirical findings
demonstrating the significant negative consequences on health [22–25], psychological well-being [26]
and academic integration [18,27–30].
The first-year at university is not a homogeneous experience [31,32], consisting of a multiplicity
of widely varying cultural, institutional, individual and family experiences with a decisive effect on
the expectations of emerging adults [33,34]. Together these experiences determine how successfully
students cope with the transition to university. It is therefore essential to understand the developmental
changes that occur in this new context to enable the identification of risk trajectories in students
entering higher education [35–38]. Although students generally look forward to the transition to
university, the experiences and challenges that they face can be overwhelming. Thus, many students
view their current lives as characterized by freedom and multiple possibilities, and they experience
states of moratorium and instability in an unknown and highly competitive environment [39]. During
the transition to university, students also encounter people with different frames of reference, as well
as facing separation from the family and spending a greater amount of time with their peers. Through
these interactions, students construct perceptions of normative behaviors that can influence their
individual actions [40].
Adjustment to academic, personal–emotional and social demands [41] makes the initial entry
period one of the most difficult times in higher education [36,42–44], and can lead to high levels of
anxiety, interpersonal conflicts, feelings of isolation and loneliness, poor adaptation, academic failure
and attrition [45–51]. In addition, many students may consider this stage as a period of emptiness or
waiting, during which taking risks is an escape route whereby they can avoid facing uncertainty [43,52].
Recent research has shown that the transition to university marks a period of increased vulnerability
to undertaking risky consumption, with BD and cannabis consumption becoming some of the most
influential risk factors during this period [3,13,16,22,27,29,30,37,53–55].
Many studies have focused on the biological, neurocognitive and social consequences of BD,
cannabis use, or the co-consumption of both alcohol and cannabis [17,23,37,56–61]. However, very
few studies have examined how the co-consumption of these drugs affects academic performance in
first-year university students, possibly because the association is very complex, and thus difficult to
analyze and understand [27,62].
Cross-sectional research [63–73] and longitudinal studies [27–30,74–77] have confirmed that BD
and cannabis use, whether carried out simultaneously or separately, contribute to poor academic
performance. Students who use these drugs, especially co-consumers, spend less time studying,
miss more classes, are less academically motivated, attain lower GPAs, and also have an elevated risk
of university attrition. Furthermore, neurocognitive studies [23,78,79] have shown that consumption
of these drugs is associated with impairments in working memory, learning, attention, planning ability
and information processing, functions that are necessary for academic performance.
The impact of BD and cannabis consumption on academic performance can occur alone and
in combination with other factors, such as missing classes, infrequent study, low socioeconomic
status, low academic self-efficacy and depression [18,27,29,72,76,80,81]. However, there is a gap in
the scientific literature about mediators such as academic adjustment, which has proven to be a key
predictor of academic performance in first-year undergraduates, as it fosters the attainment of goals
and contributes to viewing the university experience as positive [42,51,66,82–84].

outcome-based academic performance [41,48], such as the motivation to complete academic
requirements, academic effort and satisfaction with the academic environment.
This study aims to expand on previous research by evaluating the impact of BD alone, and also
the BD-cannabis combination, on academic performance, considering academic adjustment, an
unexplored
phenomenon
in first
The
Int.
J. Environ. Res.
Public Health 2020,
17, 542year Spanish university students, as a possible mediator.3 of
14
hypotheses and conceptual model (Figure 1) of this study are as follows:
Academic
is a variable
processofthat
involves
many other
factors beyond
outcome-based
Hypothesis
1aadjustment
(H1a). BD and
co-consumption
alcohol
and cannabis
are associated
with poor
GPA.
academic performance [41,48], such as the motivation to complete academic requirements, academic
effort
and satisfaction
the academic
environment.
Hypothesis
1b (H1b).with
BD and
co-consumption
of alcohol and cannabis are associated with poor adjustment
This study aims to expand on previous research by evaluating the impact of BD alone, and also the
to university.
BD-cannabis combination, on academic performance, considering academic adjustment, an unexplored
Hypothesis 2in
(H2).
adjustment
mediates
the relationship
between
BD and cannabis
use and GPA.
phenomenon
firstAcademic
year Spanish
university
students,
as a possible
mediator.
The hypotheses
and
conceptual model (Figure 1) of this study are as follows:
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Figure 1. Mediation model for academic adjustment in the relationship between alcohol/cannabis
consumption and grade point average (GPA).
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The sample included 258 first-year students (145 females and 113 males), aged 18–19 years
survey that included demographic variables and items regarding the use of alcohol (AUDIT-C)
(M = 18.02, SD = 0.15), enrolled for the first time in undergraduate degree courses at the University of
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Santiago de Compostela (in Santiago de Compostela, Galicia, Spain). The majority of the students were
were applied to the completed classroom questionnaires: (1) provision of contact information (phone
single (91.7%), not working (97.7%), and came from families of middle socioeconomic status (85.3%).
number, email) as a sign of willingness to enter subsequent phases of the study, (2) age, 18–19 years
The data used in the study were obtained in a large cross-sectional cohort study of university
and (3) non-consumption of illegal drugs, except cannabis. The students thus selected were called for
students enrolled in different degree programs. Participants were recruited through an anonymous
a clinical (face-to-face), structured interview. All participants provided written, informed consent,
survey that included demographic variables and items regarding the use of alcohol (AUDIT-C) [85,86],
including consent to access data on their academic achievement. The study was approved by the
cannabis (CAST)) [87,88], tobacco [89,90] and other drugs. The following preselection criteria were
Bioethics Committee of the University of Santiago de Compostela.
applied to the completed classroom questionnaires: (1) provision of contact information (phone
Students noted their alcohol consumption habits in the six months prior to the interview
number, email) as a sign of willingness to enter subsequent phases of the study, (2) age, 18–19 years
(Alcohol Timeline Followback) [91] and their cannabis consumption in the three months prior to the
and (3) non-consumption of illegal drugs, except cannabis. The students thus selected were called
interview. In order to examine the effects of alcohol and cannabis consumption on the outcome
for a clinical (face-to-face), structured interview. All participants provided written, informed consent,
variables, we categorized participants into three groups on the basis of the number of BD episodes
including consent to access data on their academic achievement. The study was approved by the
and scores for units of cannabis consumed (i.e., cannabis cigarettes or “joints”). Thus, students who
Bioethics Committee of the University of Santiago de Compostela.
had consumed four or more drinks (females) or six or more drinks (males) on a single occasion, at
Students noted their alcohol consumption habits in the six months prior to the interview (Alcohol
Timeline Followback) [91] and their cannabis consumption in the three months prior to the interview.
In order to examine the effects of alcohol and cannabis consumption on the outcome variables,
we categorized participants into three groups on the basis of the number of BD episodes and scores for
units of cannabis consumed (i.e., cannabis cigarettes or “joints”). Thus, students who had consumed
four or more drinks (females) or six or more drinks (males) on a single occasion, at least once in the
last 30 days, were classified as binge drinkers (BD). The BD-cannabis (BDCA) group consisted of BD
students who had also consumed at least three cannabis units in the last 3 months.
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In order to collect a sample of “healthy” participants and reduce the possibility of other confounding
variables, exclusion criteria for both groups were defined as follows: scores above 20 in AUDIT-C (cut-off
point for possible abuse-related disorders or alcohol dependence); scoring in at least two symptomatic
dimensions of the Symptom Checklist-90-R (SCL-90-R); uncorrected sensory deficits; personal history of
traumatic brain injury or neurological disorder; personal history of any neurological or DSM-IV axis I
disorder in first-degree relatives; and family history of alcoholism in first-degree relatives.
2.2. Measures
Sociodemographic data on gender, mother´s and father´s educational level (primary school, high
school, university), mother´s and father´s employment (unemployed, employed), socioeconomic status
(low, middle, high) and the student’s place of residence (in family home, away from family home) were
collected. The following variables related to substance use were considered: age of the onset of alcohol
use, AUDIT-C scores, number of BD episodes (in the last 6 months), cannabis units consumed (in the
last 3 months) and tobacco units consumed per day.
2.2.1. Adjustment to University
The Spanish validated version of the Student Adaptation to College Questionnaire (SACQ) [41,92]
was used to assess academic, social, personal–emotional and institutional adjustment of the students.
The online version of the scale was administered to participants at the end of their first semester
in their first year at university. This scale consists of 67 items scored on a 9-point scale ranging
from 1 = strongly disagree to 9 = strongly agree. Negatively-worded items were reverse scored so that
higher scores denoted better adjustment and composite scores were used for each following subscale.
Academic adjustment (24 items, range 24–216) involves coping with the academic demands of the
university experience. Social adjustment (20 items, range 20–180) assesses students’ feelings of fitting
in, participating in social activities and making friends at university. Personal–emotional adjustment
(15 items, range 15–135) focuses on the student’s psychological state and the extent to which he or
she is experiencing general psychological distress. Institutional adjustment (15 items, range 15–135)
assesses the feeling of attachment the students have to the particular institution they are attending and
the quality of the relationship between the students and the institution. The Cronbach α was 0.90 for
academic adjustment, 0.86 for social adjustment, 0.87 for personal–emotional adjustment, and 0.85 for
institutional attachment.
2.2.2. Academic Achievement
Academic achievement was assessed by the grade point average (GPA), obtained for each
participant from the university’s central administration system at the end of first year. In the Spanish
educational system, grades range from 1 to 10, and a mark of 5 or higher is required as a pass.
2.3. Statistical Analysis
Prior to the analysis, the data were screened for the presence of outliers, missing data and
assumptions of normality and homogeneity of variance among groups. Descriptive characteristics
of the study sample and each group were obtained for several baseline demographic variables (e.g.,
mother´s and father´s educational level) to isolate the effects of alcohol and cannabis use on outcomes
(GPA and adjustment). The differences between groups in variables related to drug consumption
(age of onset of alcohol use, number of BD episodes in the last 6 months, cannabis units in the last
3 months, tobacco units per day and AUDIT-C) were examined. Chi-square (χ2 ) tests were used to test
differences in proportions, and one-way analysis of variance (ANOVA) and Scheffe post hoc-tests were
used to compare means.
One-way ANOVAs were used to assess mean differences in academic performance and the
dimensions of adjustment to university (academic, social, personal–emotional adjustment and
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institutional attachment). Scheffe and Tukey post-hoc analysis was performed to identify which
groups were different. Variables with p values ≤ 0.05 were considered statistically significant.
A multiple linear regression model was then computed to explore whether alcohol/cannabis use
remained significantly associated with GPA after controlling for academic adjustment. Mediation
analysis conducted with the PROCESS macro [93] estimated both the direct and indirect effects of
alcohol/cannabis use on GPA, mediated by academic adjustment. A total of 5000 bootstrap samples
were used to estimate the 95% confidence intervals (CIs), which indicate a significant effect if they do
not include 0. In this model, the consumption group served as the independent variable, the average
GPA served as the dependent variable, and academic adjustment was the mediator.
All analyses were conducted using the IBM Statistical Package (SPSS; Version 24.0, IBM Corp.,
Armonk, NY, USA).
3. Results
3.1. Socio-demographic Characteristics of the Study Participants
Descriptive characteristics of the study sample (n = 258) are summarized in Table 1 for each group
of participants: controls (n = 105), BDs (n = 89) and BDCAs (n = 64). The groups did not differ in
gender, mother´s or father´s educational level, mother´s or father´s employment or socioeconomic
status. However, there was an association between group and place of residence during term time
(χ2 = 8.64, p = 0.1), with a higher proportion of BDCA participants living away from home (95.3%).
Sociodemographic characteristics of the study participants were not significantly associated with the
outcome variables.
Table 1. Characteristics of the overall sample and each consumer group [% or M (SD), and p-values for
comparative statistics].
Variable
Gender
Male
Female
Mother’s educational level
Primary school
High school
University
Father’s educational level
Primary school
High school
University
Mother´s employment
Unemployed
Employed
Father’s employment
Unemployed
Employed
Socioeconomic status
Low
Medium
High
Residence
In family home
Away from home
Age of onset of alcohol use
Number BD a episodes
Cannabis units b
Tobacco units day-1
AUDIT-C
a

Total
(n = 258)

Control
(n = 105)

BD
(n = 89)

BDCA
(n = 64)

43.8
56.2

46.7
53.3

40.4
59.6

43.8
56.2

0.68

30.7
24.4
44.9

34.3
20.0
45.7

29.1
30.2
40.7

27.0
23.8
49.2

0.48

36.7
23.8
39.5

35.3
27.5
37.3

41.7
21.4
36.9

32.3
21.0
46.8

0.55

23.8
76.2

29.7
70.3

19.0
81.0

20.6
79.4

0.19

11.2
88.8

12.0
88.0

10.0
90.0

11.3
88.7

0.91

10.8
85.3
4.0

13.5
85.6
1.0

8.0
86.2
5.7

10.0
83.3
6.7

0.24

14.3
85.7

21.0
79.0

13.5
86.5

4.7
95.3

0.01

15.70 (1.24)
15.33 (15.50)
4.81 (15.66)
0.45 (1.70)
3.77 (2.56)

16.36 (1.16)
1.15 (1.63)
0 (0)
0 (0)
1.44 (1.46)

15.46 (1.18)
20.57 (11.27)
0.19 (.56)
0.51 (2.05)
4.93 (1.89)

15.21 (1.06)
31.29 (12.89)
19.12 (26.90)
1.18 (2.34)
6.00 (1.52)

<0.001
<0.001
<0.001
<0.001
<0.001

p-Value

In the six prior months to evaluation according to the Alcohol Timeline Followback [TLFB]. b In the three prior
months to evaluation according to the record of cannabis consumption.
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Differences between groups in all variables related to substance use were detected. Post-hoc
analysis showed that the number of BD episodes and AUDIT-C scores differed between all groups,
and the mean scores were highest in the BDCA group. In addition, the mean age of the onset of alcohol
use was lower in the BD and BDCA groups than in the controls. The data also showed that cannabis use
increased with the number of BD episodes as well as with tobacco use. The BDCA students engaged in
a greater number of BD episodes (M = 31.29, SD = 12.89), and consumed more units of tobacco per day
(M = 1.18, SD = 2.34). The mean number of cannabis units consumed in the three prior months to
evaluation was 19.12 ± 26.90 for the BDCA students.
3.2. Differences in GPA and Adjustment to University
Preliminary analysis conducted to examine the effect of gender and place of residence did not
reveal any statistically significant differences or interaction effects (gender × group, place of residence
× group) on academic adjustment and GPA.
Average academic performance and dimensions of adjustment to university are shown in Table 2.
The mean GPA of the total sample was 6.58 ± 1.53. The differences in mean GPA between groups was
statistically significant (F2255 = 4.69, p = 0.010, η2 = 0.036). Post-hoc analysis showed that the mean
GPA was lower in the BDCA group (M = 6.08) than in the control group (M = 6.75) and the BD group
(M = 6.73) (Figure 2a).
Table 2. Academic performance and adjustment in the overall sample and each group of participants.
Means (M), standard deviations (SD) and p-value.
Total
(n = 258)

Control
(n = 105)

BD
(n = 89)

BDCA
(n = 64)

M (SD)

M (SD)

M (SD)

M (SD)

6.75 (1.42)
154.12 (28.50)
136.93 (20.84)
91.46 (22.31)
112.40 (15.67)

6.73 (1.52)
151.23 (25.41)
138.77 (19.70)
92.46 (21.52)
112.56 (15.17)

6.08 (1.62)
143.80 (25.99)
140.43 (20.10)
90.94 (18.21)
112.99 (15.56)

GPA
6.58 (1.53)
Academic adjustment
150.56 (27.05)
Int. J. Environ.Social
Res. Public
Health 2020, 17, x138.43 (20.09)
adjustment
Personal–emotional adjustment
91.67 (21.01)
Institutional attachment
112.60 (15.56)

(a)

p-Value

0.010
0.045
0.5387 of 15
0.899
0.972

(b)
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Table 3. Relative total, direct and indirect effects of alcohol/cannabis use on GPA mediated by
academic adjustment.
Table 3. Relative total, direct and indirect effects of alcohol/cannabis use on GPA mediated by
academic adjustment.
Lower
Upper
Effect
Boot SE
p Value
95% CI
95% CI

Lower

Upper

p Value
Total effect
−0.67 Effect0.24Boot SE
−1.14
−0.20
0.005
95% CI
95% CI
Direct effect
−0.44
0.22
−0.88
−0.01
0.046
Total effect
0.005
Indirect effect
−0.23 −0.670.11 0.24 −0.48 −1.14 −0.04−0.20
4. Discussion
The high drop-out rates and proportion of first-year students who change degree courses indicate
that the transition to higher education is a critical period that should be analyzed with a view to possible
intervention. The prevalence of a binge drinking pattern of alcohol consumption and co-consumption
with cannabis, which reach maximal levels at this stage of life, may explain some of the difficulties
associated with the transition to university. Previous data obtained by our research group [22] coincide
with other studies in highlighting an increase in alcohol and cannabis use among first year university
students in Spain [4,56]. The present study is one of the first of its type to assess academic performance
and academic adjustment among controls, binge drinkers and alcohol and cannabis consumers in a
cohort of first year university students in Spain. In addition, we tested whether academic adjustment
mediates the effects of BD and cannabis consumption on academic achievement. On the basis of
previously published information on the academic consequences of substance use among university
students, we hypothesized that BD and the co-consumption of alcohol and cannabis will be associated
with poor academic achievement. This hypothesis was partly confirmed, as the results revealed that
GPA was lower in the BDCA group than in the control and BD groups, but that there was no difference
between the last two groups. Although few studies have investigated the association between binge
drinking and academic achievement in the university population, our study findings contradict some
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previous reports indicating heavy drinking and the frequency of alcohol use as negative predictors
of the cumulative GPA [71–73,76,77]. However, our findings are consistent with longitudinal [94],
cross-sectional [95,96] and prospective [55] studies reporting no effect, or a markedly attenuated effect,
on academic performance among university students, after controlling for other predictors of academic
failure (e.g., prior academic achievement, background variables, study habits, academic aptitude and
cannabis use), or when including objective indicators of academic achievement [18,64]. Furthermore,
our findings echo previous observations of an association between academic performance and alcohol
dependence, but not alcohol abuse [63]. The evidence seems to indicate some weakness in academic
achievement linked to BD. First, regarding problems related to the conceptualization of alcohol use,
some studies examined binge drinking [64], while others examined consumption variables [55,71].
Second, different methods were used to measure the variables; thus, some studies [70,71,76,96] used
objective measures (GPA), while others used subjective indicators [96]. Finally, when a number of
plausible factors are controlled for, the effect of alcohol consumption upon academic performance may
be negligible in healthy, young binge drinkers [94].
Thus far we have reported the effect of BD on academic achievement. Although the relationship
between BD and academic achievement in university students has received some attention,
the association between different types of consumption and academic performance in first-year
university students has been less well studied. Only two studies have examined this association,
in contrast to several studies that consistently provide evidence of academic problems associated with
cannabis use in university students, such as lower GPA, lower exam and project grades, less time
spent studying, decreased attendance and a higher drop-out rate [9,27,29,30]. In the present study,
we expected academic performance to be poorer in the BDCA group than in the other groups.
The findings show that co-consumption of alcohol and cannabis had a significant negative impact upon
academic achievement. This finding was consistent with those of prior studies [18,29], which reported
that the combined effect of both drugs is a significant predictor of lower GPA. Similar results have
been obtained in studies of the co-consumers of tobacco, cannabis and alcohol which were studied in a
university population [65] and a secondary school [28]. One potential explanation for these results is
that co-consumption may be a greater risk factor for adverse academic outcomes than the risk posed by
cannabis use alone [14]. Specifically, deficits in intellectual functioning, attention, memory, processing
speed and visuospatial functioning were observed [14,24,61]. Such deficits can lead to lower academic
motivation, poorer study skills, disrupted attendance and dropping out of university [27]. However,
the body of research on the adverse consequences of the combination of binge drinking and cannabis
consumption during university transition is surprisingly meager, given that peak consumption occurs
at this stage.
Academic adjustment is considered a variable process that determines the subsequent path to
higher education [41]. We hypothesized that BD and co-consumption of alcohol and cannabis will be
associated with poor adjustment to university. We found that academic adjustment was significantly
lower in the BDCA group. Again, our hypothesis was partly confirmed, as although academic
adjustment was lower in binge drinkers than in controls, there was no difference between BD and
BDCA groups (as determined by post-hoc analysis). One possible explanation is that drug use acts as a
compensatory mechanism for coping with high levels of stress associated with the academic changes
that occur during the transition from secondary to higher education, including adjustment to a highly
competitive environment, the development of independent time management, new programs, new
teaching practices and new institutional expectations [32,42,45]. Further research is needed to clarify
the relationship between drug use and academic adjustment.
In addition, the present study examined the mechanisms that might explain the association
between the co-consumption of alcohol and other drugs and academic achievement. As mentioned
above, the mediation role that academic adjustment plays in the association between BDCA and
academic achievement is an unexplored phenomenon in first year university students in Spain and other
countries. Specifically, we expected that frequent consumption of alcohol and cannabis would make it

Int. J. Environ. Res. Public Health 2020, 17, 542

9 of 14

difficult for students to adapt adequately to academic life, which in turn would contribute to poorer
performance at university. The study findings confirm the proposed model, i.e., that co-consumption
contributes indirectly to academic outcome, with 34.33% of the effect of alcohol/cannabis use on
academic performance being mediated by academic adjustment. In other words, alcohol and cannabis
co-consumers perceived feelings of dissatisfaction and disengagement from university life, such as a
lower motivation to complete academic requirements and lower academic effort, leading to academic
failure. Despite the difficulties in explaining academic achievement in co-consumers on the basis of
academic adjustment, many previous studies include academic adjustment as a powerful predictor of
university outcomes [39,42,46,51,84], or as a mediator of the relationship between drinking motives
and alcohol consequences [66].
The results of this research may be useful for clarifying the relationship between alcohol and
cannabis use and academic performance, and for assessing the mediator role of academic adjustment
in that relationship. Thus, although the possible association between BD and academic performance
remains open, the poor performance in young co-consumers of alcohol and cannabis was confirmed.
In addition, without underestimating the role that other factors may play, the important mediator
role of academic adjustment was confirmed. Finally, it seems particularly relevant to us to note the
role played by academic adjustment, as this leads the way to designing support programs in higher
education institutions that specifically focus on risk groups, such as alcohol and cannabis co-consumers.
Collaboration between health professionals, educational psychologists and academic institutions is
essential for implementing intervention programs.
Despite these important findings, this study has several limitations that should be considered.
First, the sample was selected from one university, and should be extended to include other universities.
Second, inclusion of a group of students who only consume cannabis would also represent an
improvement, but this was not possible in the present study due to the low incidence of this type of
drug consumption in the study sample. For reasons of experimental control, this preliminary study
also did not include BDs with a family history of alcoholism or BDs with clinical-level problems,
which could provide some information about the associated risk factors. In addition, application of
these criteria excluded a large number of students at risk of academic failure. Third, as the study
was cross-sectional, the association may not be consistent for any comparison of students in different
years. Longitudinal studies would lend credibility to the relevant conclusions. Fourth, the study
design did not consider the simultaneous use of cannabis and alcohol, or use within the same period.
Consideration of both of these aspects would have improved the study and are of potential interest
for future research. Fifth, the mediation model used did not allow us to reach any conclusions about
the direction of academic adjustment. However, the cross-sectional study design does not allow the
proposal of a causal order in the relationship between the variables studied.
Finally, the weight of variables such as pre-university achievement [51,97], background
variables [30], social support [98] and health problems [72] should also be tested in a more complete
version of the model.
5. Conclusions
This study provides some preliminary findings and contributes to addressing the lack of knowledge
about the impact of binge drinking and of binge drinking in combination with cannabis consumption
on academic performance in first year university students in Spain. Although no evidence was found
for an association between binge drinking and either academic performance or academic adjustment,
our findings highlight the presence of an association between the co-consumption of alcohol and
cannabis and lower GPA and lower academic adjustment. A novel finding of this study is the mediating
role of academic adjustment in this association. More specifically, we found support for our hypothesis
that the relationship between the combination of binge drinking and cannabis use would be mediated
by academic adjustment. The findings showed that the co-consumption pattern negatively impacts
academic outcomes through poorer academic adjustment. These findings emphasize the importance
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of academic adjustment as a powerful predictor of academic performance. Thus, the study findings lay
the foundations for designing support programs aimed at higher education and specifically focused on
risk groups such as alcohol and cannabis co-consumers.
Author Contributions: M.F.P., F.C. and C.T. conceived the study; M.S.R. developed the methodology and validated
the study; M.F.P., F.C., C.T. and M.S.R. carried out the research; M.F.P. and M.S.R. wrote and prepared the original
draft manuscript, M.F.P., F.C., C.T. and M.S.R. wrote and revised the manuscript; M.F.P. and F.C. supervised the
study; F.C. administered the project and acquired the funding. All authors have read and agreed to the published
version of the manuscript.
Funding: The study was supported by grants from the Spanish Ministerio de Sanidad, Servicios Sociales e
Igualdad -Plan Nacional sobre Drogas (2015/034) and Ministerio de Economía y Competitividad (PSI2015-70525-P)
co-funded for European Regional Development Fund (FEDER).
Conflicts of Interest: The authors declare no conflict of interest.

References
1.

2.
3.

4.

5.

6.

7.
8.
9.

10.

11.

12.
13.

World Health Organization. Global Status Report on Alcohol and Health; WHO: Geneve, Switzerland, 2018;
ISBN 978-92-4-156563-9. Available online: https://www.who.int/substance_abuse/publications/global_
alcohol_report/gsr_2018/en/ (accessed on 5 September 2019).
National Institute of Alcohol Abuse and Alcoholism. NIAAA Council Approves Definition of Binge Drinking.
Available online: https://cutt.ly/EwQHD2G (accessed on 5 September 2019).
Moure-Rodriguez, L.; Carbia, C.; López-Caneda, E.; Varela, M.C.; Cadaveira, F.; Caamaño-Isorna, F. Trends
in alcohol use among young people according to the pattern of consumption on starting university: A 9-year
follow-up study. PLoS ONE 2018, 13, e0193741. [CrossRef]
Observatorio Español de la Droga y las Adicciones (OEDA). Encuesta Estatal Sobre Uso de Drogas en
Enseñanzas Secundarias (ESTUDES) 1994-2018. Secretaría de Estado de Servicios Sociales, Delegación del
Gobierno Para el Plan Nacional sobre Drogas. 2019. Available online: http://www.pnsd.mscbs.gob.es/
profesionales/sistemasInformacion/sistemaInformacion/pdf/ESTUDES_2018-19_Informe.pdf (accessed on
18 December 2019).
Ahrnsbrak, R.; Bose, J.; Hedden, S.L.; Lipari, R.N.; Park-Lee, E. Key Substance Use and Mental Health
Indicators in the United States: Results From the 2016 National Survey on Drug Use and Health.
Available online: https://www.samhsa.gov/data/sites/default/files/NSDUH-FFR1-2016/NSDUH-FFR1-2016.
htm (accessed on 5 September 2019).
Arria, A.M.; Garnier-Dykstra, L.M.; Caldeira, K.M.; Vincent, K.B.; Winick, E.R.; O’Grady, K.E. Drug Use
Patterns and Continuous Enrollment in College: Results From a Longitudinal Study. J. Stud. Alcohol Drugs
2013, 74, 71–83. [CrossRef]
O’Grady, K.E.; Arria, A.M.; Fitzelle, D.M.; Wish, E.D. Heavy Drinking and Polydrug Use among College
Students. J. Drug Issues 2008, 38, 445–466. [CrossRef]
Barrett, S.P.; Darredeau, C.; Pihl, R.O. Patterns of simultaneous polysubstance use in drug using university
students. Hum. Psychopharmacol. Clin. Exp. 2006, 21, 255–263. [CrossRef] [PubMed]
Caldeira, K.M.; O’Grady, K.E.; Vincent, K.B.; Arria, A.M. Marijuana use trajectories during the post-college
transition: Health outcomes in young adulthood. Drug Alcohol Depend. 2012, 125, 267–275. [CrossRef]
[PubMed]
Harrington, M.; Baird, J.; Lee, C.; Nirenberg, T.; Longabaugh, R.; Mello, M.J.; Woolard, R. Identifying subtypes
of dual alcohol and marijuana users: A methodological approach using cluster analysis. Addict. Behav. 2012,
37, 119–123. [CrossRef] [PubMed]
Jones, S.E.; Oeltmann, J.; Wilson, T.W.; Brener, N.D.; Hill, C.V. Binge Drinking Among Undergraduate College
Students in the United States: Implications for Other Substance Use. J. Am. Coll. Heal. 2001, 50, 33–38.
[CrossRef]
Pape, H.; Rossow, I.; Storvoll, E.E. Under double influence: Assessment of simultaneous alcohol and cannabis
use in general youth populations. Drug Alcohol Depend. 2009, 101, 69–73. [CrossRef]
Subbaraman, M.S.; Kerr, W.C. Simultaneous vs. concurrent use of alcohol and cannabis in the National
Alcohol Survey. Alcohol. Clin. Exp. Res. 2015, 39, 875–879. [CrossRef]

Int. J. Environ. Res. Public Health 2020, 17, 542

14.

15.
16.
17.
18.
19.
20.

21.
22.

23.
24.
25.

26.
27.
28.

29.

30.

31.
32.

33.
34.

35.

11 of 14

Banks, D.E.; Hershberger, A.R.; Pemberton, T.; Clifton, R.L.; Aalsma, M.C.; Zapolski, T.C.B. Poly-use of
cannabis and other substances among juvenile-justice involved youth: Variations in psychological and
substance-related problems by typology. Am. J. Drug Alcohol Abus. 2019, 45, 313–322. [CrossRef]
Falk, D.; Yi, H.-Y.; Hiller-Sturmhöfel, S. An Epidemiologic Analysis of Co-Occurring Alcohol and Drug Use
and Disorders. Alcohol Res. Health 2008, 31, 100–110. [PubMed]
Hayaki, J.; Anderson, B.J.; Stein, M.D. Dual cannabis and alcohol use disorders in young adults: Problems
magnified. Subst. Abus. 2016, 37, 579–583. [CrossRef] [PubMed]
Keith, D.R.; Hart, C.L.; McNeil, M.P.; Silver, R.; Goodwin, R.D. Frequent marijuana use, binge drinking and
mental health problems among undergraduates. Am. J. Addict. 2015, 24, 499–506. [CrossRef] [PubMed]
Bolin, R.M.; Pate, M.; McClintock, J. The impact of alcohol and marijuana use on academic achievement
among college students. Soc. Sci. J. 2017, 54, 430–437. [CrossRef]
Saylor, D. Heavy Drinking on College Campuses: No Reason to Change Minimum Legal Drinking Age of 21.
J. Am. Coll. Heal. 2011, 59, 330–333. [CrossRef] [PubMed]
Palacios-Ceña, D.; Jiménez-Trujillo, I.; Hernández-Barrera, V.; Florencio, L.L.; Carrasco-Garrido, P. Time
Trends in the Co-use of Cannabis and the Misuse of Tranquilizers, Sedatives and Sleeping Pills among Young
Adults in Spain between 2009 and 2015. Int. J. Environ. Res. Public Health 2019, 16, 3423. [CrossRef] [PubMed]
Volkow, N.D.; Baler, R.D.; Compton, W.M.; Weiss, S.R.B. Adverse health effects of marijuana use. N. Engl. J.
Med. 2014, 370, 2219–2227. [CrossRef]
Caamaño-Isorna, F.; Mota, N.; Crego, A.; Corral, M.; Rodríguez-Holguín, S.; Cadaveira, F. Consumption
of medicines, alcohol, tobacco and cannabis among university students: A 2-year follow-up. Int. J. Public
Health 2011, 56, 247–252. [CrossRef] [PubMed]
Carbia, C.; López-Caneda, E.; Corral, M.; Cadaveira, F. A systematic review of neuropsychological studies
involving young binge drinkers. Neurosci. Biobehav. Rev. 2018, 90, 332–349. [CrossRef]
Meruelo, A.; Castro, N.; Cota, C.; Tapert, S. Cannabis and alcohol use, and the developing brain. Behav. Brain
Res. 2017, 325, 44–50. [CrossRef]
Rehm, J.; Crépault, J.-F.; Hasan, O.S.; Lachenmeier, D.W.; Room, R.; Sornpaisarn, B. Regulatory Policies for
Alcohol, other Psychoactive Substances and Addictive Behaviours: The Role of Level of Use and Potency.
A Systematic Review. Int. J. Environ. Res. Public Health 2019, 16, 3749. [CrossRef] [PubMed]
Brook, J.S.; Lee, J.Y.; Brown, E.N.; Finch, S.J.; Brook, D.W. Developmental trajectories of marijuana use from
adolescence to adulthood4ersonality and social role outcomes. Psychol. Rep. 2011, 108, 339–357. [CrossRef]
Arria, A.M.; Caldeira, K.M.; Bugbee, B.A.; Vincent, K.B.; O’Grady, K.E. The academic consequences of
marijuana use during college. Psychol. Addict. Behav. 2015, 29, 564–575. [CrossRef] [PubMed]
Kelly, A.B.; Evans-Whipp, T.J.; Smith, R.; Chan, G.C.K.; Toumbourou, J.W.; Patton, G.C.; Hemphill, S.A.;
Hall, W.D.; Catalano, R.F. A longitudinal study of the association of adolescent polydrug use, alcohol use
and high school non-completion. Addiction 2015, 110, 627–635. [CrossRef] [PubMed]
Meda, S.A.; Gueorguieva, R.V.; Pittman, B.; Rosen, R.R.; Aslanzadeh, F.; Tennen, H.; Leen, S.; Hawkins, K.;
Raskin, S.; Wood, R.M.; et al. Longitudinal influence of alcohol and marijuana use on academic performance
in college students. PLoS ONE 2017, 12, e0172213. [CrossRef] [PubMed]
Suerken, C.K.; Reboussin, B.A.; Egan, K.L.; Sutfin, E.L.; Wagoner, K.G.; Spangler, J.; Wolfson, M. Marijuana
use trajectories and academic outcomes among college students. Drug Alcohol Depend. 2016, 162, 137–145.
[CrossRef] [PubMed]
Fierro, D.; Moreno, A. Emerging Adulthood in Mexican and Spanish Youth: Theories and Realities. J. Adolesc.
Res. 2007, 22, 476–503. [CrossRef]
Mayhew, M.J.; Rockenbach, A.N.; Bowman, N.A.; Seifert, T.A.; Wolniak, G.C.; Terenzini, P.T. How college
affects students. In 21st Century Evidence that Higher Education Works; Wiley: San Francisco, CA, USA, 2005;
Volume 3, ISBN 978-1-118-46268-3.
Arnett, J.J.; Jensen, A.J. Emerging adulthood: A theory of development from the late teens through the
twenties. Am. Psychol. 2000, 55, 469–480. [CrossRef]
Arnett, J.J. The Psychology of Emerging Adulthood: What is Known, and What Remains to be Known?
In Emerging Adults in America; American Psychological Association: Washington, DC, USA, 2006; pp. 3–19.
ISBN 1-59147-329-2.
Arnett, J.J. College students as emerging adults: The developmental implications of the college context.
Emerg. Adulthood 2016, 4, 2019–2222. [CrossRef]

Int. J. Environ. Res. Public Health 2020, 17, 542

36.
37.
38.
39.
40.
41.
42.

43.
44.
45.
46.
47.

48.
49.
50.
51.

52.
53.
54.

55.

56.
57.
58.

59.

12 of 14

Harvey, L.; Drew, S.; Smith, M. The First-Year Experience: A Review of Literature for the Higher Education Academy;
The Higher Education Academy: York, UK, 2006.
Merrill, J.E.; Carey, K.B. Drinking over the lifespan focus on college ages. Alcohol Res. 2016, 38, 103–114.
Schulenberg, E.; Maggs, J. A developmental perspective on alcohol use and heavy drinking during adolescence
and the transition to young adulthood. J. Stud. Alcohol Suppl. 2002, 14, 54–70. [CrossRef] [PubMed]
Wintre, M.G.; Bowers, C.; Gordner, N.; Lange, L. Re-evaluating the university attrition statistic: A longitudinal
follow-up study. J. Adolesc. Res. 2006, 21, 111–132. [CrossRef]
Abar, C.C.; Maggs, J.L. Social Influence and Selection Processes as Predictors of Normative Perceptions and
Alcohol Use Across the Transition to College. J. Coll. Stud. Dev. 2010, 51, 496–508. [CrossRef] [PubMed]
Baker, R.W.; Siryk, B. The Student Adaptation to College Questionnaire. Manual; Western Psychological Services:
Los Angeles, CA, USA, 1989.
Credé, M.; Niehorster, S. Adjustment to college as measured by the Student Adaptation to College
Questionnaire: A quantitative review of its structure and relationships with correlates and consequences.
Educ. Psychol. Review 2012, 24, 133–165. [CrossRef]
Pascarella, E.T.; Terenzini, P.T. Theories and Models of Student in College. In How College Affects Students;
Jossey-Bass: San Fransisco, CA, USA, 2005; pp. 17–63. ISBN 0-787-91044-0.
Tinto, V. Leaving College: Rethinking the Causes and Cures of Student Attrition, 2nd ed.; University of Chicago
Press: Chicago, IL, USA, 1993; ISBN 978-0-226-80449-1.
Sharp, J.; Theiler, S. A Review of Psychological Distress Among University Students: Pervasiveness,
Implications and Potential Points of Intervention. Int. J. Adv. Couns. 2018, 40, 193–212. [CrossRef]
Abdullah, M.C.; Elias, H.; Mahyuddin, R.; Uli, J. Adjustment amongst first year students in a Malaysian
University. Eur. J. Soc. Sci. 2009, 8, 496–505.
Beiter, R.; Nash, R.; McCrady, M.; Rhoades, D.; Linscomb, M.; Clarahan, M.; Sammut, S. The prevalence and
correlates of depression, anxiety, and stress in a sample of college students. J. Affect. Disord. 2015, 173, 90–96.
[CrossRef]
Clinciu, A.I. Adaptation and Stress for the First Year University Students. Procedia Soc. Behav. Sci. 2013, 78,
718–722. [CrossRef]
Liu, X.; Ping, S.; Gao, W. Changes in Undergraduate Students’ Psychological Well-Being as They Experience
University Life. Int. J. Environ. Res. Public Health 2019, 16, 2864. [CrossRef]
Robotham, D.; Julian, C. Stress and the higher education student: A critical review of the literature. J. Furth.
High. Educ. 2006, 30, 107–117. [CrossRef]
Rodríguez, M.S.; Tinajero, C.; Páramo, M.F. Pre-entry Characteristics, Perceived Social Support, Adjustment
and Academic Achievement in First-Year Spanish University Students: A Path Model. J. Psychol. 2017, 151,
722–738. [CrossRef] [PubMed]
Briggs, A.; Clark, J.; Hall, I. Building bridges: Understanding student transition to university. Qual. High.
Educ. 2012, 18, 3–21. [CrossRef]
Arnett, J.J. The Developmental Context of Substance use in Emerging Adulthood. J. Drug Issues 2005, 35,
235–254. [CrossRef]
Pilatti, A.; Caneto, F.; Garimaldi, J.A.; Vera, B.D.V.; Pautassi, R.M. Contribution of time of drinking onset
and family history of alcohol problems in alcohol and drug use behaviors in Argentinean college students.
Alcohol Alcohol. 2014, 49, 128–137. [CrossRef] [PubMed]
Thombs, D.L.; Olds, R.S.; Bondy, S.J.; Winchell, J.; Baliunas, D.; Rehm, J. Undergraduate Drinking and
Academic Performance: A Prospective Investigation With Objective Measures. J. Stud. Alcohol Drugs 2009,
70, 776–785. [CrossRef]
Cortés, M.T.; Motos, P.; Giménez, J.A. Aspectos psicosociales. In Consumo Intensivo de Alcohol en Jóvenes Guía
Clínica; Cortés, M.T., Ed.; Socidrogalcohol: Barcelona, Spain, 2015; pp. 95–120. ISBN 978-84-933094-8-0.
Cservenka, A.; Brumback, T. The Burden of Binge and Heavy Drinking on the Brain: Effects on Adolescent
and Young Adult Neural Structure and Function. Front. Psychol. 2017, 8, 1–13. [CrossRef]
Johnson, R.M.; LaValley, M.; Schneider, K.E.; Musci, R.J.; Pettoruto, K.; Rothman, E.F. Marijuana use and
physical dating violence among adolescents and emerging adults: A systematic review and meta-analysis.
Drug Alcohol Depend. 2017, 174, 47–57. [CrossRef]
Plant, M.A.; Plant, M.L.; Miller, P.; Gmel, G.; Kuntsche, S. The Social Consequences of Binge Drinking:
A Comparison of Young Adults in Six European Countries. J. Addict. Dis. 2009, 28, 294–308. [CrossRef]

Int. J. Environ. Res. Public Health 2020, 17, 542

60.

61.
62.
63.
64.
65.

66.

67.
68.
69.
70.
71.
72.

73.
74.
75.

76.

77.
78.
79.

80.
81.

13 of 14

Romero-Martínez, Á.; Lila, M.; Moya-Albiol, L. Long-term drug misuse increases the risk of cognitive
dysfunctions in intimate partner violence perpetrators: Key intervention targets for reducing dropout and
reoffending. Int. J. Environ. Res. Public Health 2019, 16, 3792. [CrossRef]
Yurasek, A.M.; Aston, E.R.; Metrik, J. Co-use of Alcohol and Cannabis: A Review. Curr. Addict. Rep. 2017, 4,
184–193. [CrossRef]
Blavos, A.A.; Glassman, T.J.; Sheu, J.-J.; Thompson, A.; DeNardo, F.; Diehr, A.J. Marijuana and College
Students: A Critical Review of the Literature. Am. J. Heal. Educ. 2017, 31, 1–18. [CrossRef]
Aertgeerts, B.; Buntinx, F. The relation between alcohol abuse or dependence and academic performance in
first-year college students. J. Adolesc. Health 2002, 31, 223–225. [CrossRef]
El Ansari, W.; Stock, C.; Mills, C. Is Alcohol Consumption Associated with Poor Academic Achievement in
University Students? Int. J. Prev. Med. 2013, 4, 1175–1188. [PubMed]
Hernández-Serrano, O.; Gras, M.E.; Font-Mayolas, S. Concurrent and Simultaneous Use of Cannabis and
Tobacco and Its Relationship with Academic Achievement amongst University Students. Behav. Sci. 2018, 8,
31. [CrossRef]
LaBrie, J.W.; Ehret, P.J.; Hummer, J.F.; Prenovost, K. Poor adjustment to college life mediates the relationship
between drinking motives and alcohol consequences: A look at college adjustment, drinking motives,
and drinking outcomes. Addict. Behav. 2012, 37, 379–386. [CrossRef]
Liguori, G.; Lonbaken, B. Alcohol consumption and academic retention in first-year college students.
Coll. Stud. J. 2015, 49, 69–77.
Martinez, J.A.; Roth, M.G.; Johnson, D.N.; Jones, J.A. How Robustly Does Cannabis Use Associate to College
Grades? Findings From Two Cohorts. J. Drug Educ. 2015, 45, 56–67. [CrossRef]
Martinez, J.A.; Sher, K.J.; Wood, P.K. Is heavy drinking really associated with attrition from college? The
alcohol-attrition paradox. Psychol. Addict. Behav. 2008, 22, 450–456. [CrossRef]
Piazza-Gardner, A.K.; Merianos, A.L.; Barry, A.E. Assessing Drinking and Academic Performance Among a
Nationally Representative Sample of College Students. J. Drug Issues 2016, 46, 347–353. [CrossRef]
Singleton, R.A.; Wolfson, A.R. Alcohol consumption, sleep, and academic performance among college
students. J. Stud. Alcohol Drugs 2009, 70, 355–363. [CrossRef]
Tembo, C.; Burns, S.; Kalembo, F. The association between levels of alcohol consumption and mental health
problems and academic performance among young university students. PLoS ONE 2017, 12, e0178142.
[CrossRef] [PubMed]
Wolaver, A.M. Effects of heavy drinking in college on study effort, grade point average, and major choice.
Contemp. Econ. Policy 2002, 20, 415–428. [CrossRef]
Arria, A.M.; Caldeira, K.M.; Bugbee, B.A.; Vincent, K.B.; O’Grady, K.E. The Academic Opportunity Costs of
Substance Use During College; Centre of Young Adult Health and Development: College Park, MD, USA, 2013.
Patte, K.A.; Qian, W.; Leatherdale, S.T. Marijuana and Alcohol Use as Predictors of Academic Achievement:
A Longitudinal Analysis Among Youth in the COMPASS Study. J. Sch. Health 2017, 87, 310–318. [CrossRef]
[PubMed]
Pascarella, E.T.; Goodman, K.M.A.; Seifert, T.; Tagliapietra-Nicoli, G.; Park, S.; Whitt, E.J. College Student
Binge Drinking and Academic Achievement: A Longitudinal Replication and Extension. J. Coll. Stud. Dev.
2007, 48, 715–727. [CrossRef]
Singleton, R.A. Collegiate alcohol consumption and academic performance. J. Stud. Alcohol Drugs 2007, 68,
548–550. [CrossRef]
Crean, R.D.; Crane, N.A.; Mason, B.J. An Evidence Based Review of Acute and Long-Term Effects of Cannabis
Use on Executive Cognitive Functions. J. Addict. Med. 2011, 5, 1–8. [CrossRef]
Gil-Hernandez, S.; Mateos, P.; Porras, C.; Garcia-Gomez, R.; Navarro, E.; Garcia-Moreno, L.M. Alcohol Binge
Drinking and Executive Functioning during Adolescent Brain Development. Front. Psychol. 2017, 8, 1–12.
[CrossRef]
Sheidow, A.J.; McCart, M.; Zajac, K.; Davis, M. Prevalence and impact of substance use among emerging
adults with serious mental health conditions. Psychiatr. Rehabil. J. 2012, 35, 235–243. [CrossRef]
Tur-Porcar, A.M.; Jiménez-Martínez, J.; Mestre-Escrivá, V. Substance Use in Early and Middle Adolescence.
The Role of Academic Efficacy and Parenting. Psychosoc. Interv. 2019, 28, 139–145. [CrossRef]

Int. J. Environ. Res. Public Health 2020, 17, 542

82.

83.
84.
85.

86.

87.

88.
89.

90.
91.

92.
93.
94.
95.
96.
97.
98.

14 of 14

Langberg, J.M.; Dvorsky, M.R.; Kipperman, K.L.; Molitor, S.; Eddy, L.D. Alcohol Use Longitudinally Predicts
Adjustment and Impairment in College Students With ADHD: The Role of Executive Functions. Psychol.
Addict. Behav. 2015, 29, 444–454. [CrossRef]
Petersen, I.; Louw, J.; Dumont, K. Adjustment to university and academic performance among disadvantaged
students in South Africa. Educ. Psychol. 2009, 29, 99–115. [CrossRef]
Wintre, M.G.; Yaffe, M. First-Year Students’ Adjustment to University Life as a Function of Relationships
with Parents. J. Adolesc. Res. 2000, 15, 9–37. [CrossRef]
Saunders, J.B.; Aasland, O.G.; Babor, T.F.; De La Fuente, J.R.; Grant, M. Development of the Alcohol Use
Disorders Identification Test (AUDIT): WHO Collaborative Project on Early Detection of Persons with
Harmful Alcohol Consumption-II. Addiction 1993, 88, 791–804. [CrossRef] [PubMed]
Varela, J.; Braña, T.; Real, E.; Rial, A. Validación Empírica do Audit (Cuestionario de Identificación dos Trastornos
debidos ó consumo de alcohol) na Poboación Xeral Galega; Xunta de Galicia, Consellería de Sanidade-SERGAS:
Galicia, Spain, 2005.
Cuenca-Royo, A.M.; Sánchez-Niubò, A.; Forero, C.G.; Torrens, M.; Suelves, J.M.; Domingo-Salvany, A.
Psychometric properties of the CAST and SDS scales in young adult cannabis users. Addict. Behav. 2012, 37,
709–715. [CrossRef] [PubMed]
Legleye, S.; Karila, L.; Beck, F.; Reynaud, M. Validation of the CAST, a general population Cannabis Abuse
Screening Test. J. Subst. Use 2007, 12, 233–242. [CrossRef]
Becoña, E.; Fernández, D.R.E.; López-Durán, A.; Míguez, M.C.; Castro, J.; Nogueiras, L.; Flórez, G.; Álvarez, S.;
Vázquez, D. La escala del Síndrome de Dependencia de la Nicotina (NDSS) en una muestra de fumadores
que demandan tratamiento para dejar de fumar. Psicothema 2011, 23, 579–584.
Shiffman, S.; Waters, A.J.; Hickcox, M. The nicotine dependence syndrome scale: a multidimensional measure
of nicotine dependence. Nicotine Tob. Res. 2004, 6, 327–348. [CrossRef] [PubMed]
Sobell, L.C.; Sobell, M.B. Timeline follow-back: A technique for assessing self-reported alcohol consumption.
In Measuring Alcohol Consumption: Psychosocial and Biochemical Methods; Litten, R.Z., Allen, J.P., Eds.; Humana
Press: Clifton, NJ, USA, 1992; pp. 41–72. ISBN 0-89603-231-0.
Soledad, R.G.M.; Carolina, T.V.; Adelina, G.C.M.; Fernández, P.; Fernanda, M. The Student Adaptation to
College Questionnaire (SACQ) for Use with Spanish Students. Psychol. Rep. 2012, 111, 624–640. [CrossRef]
Hayes, A.F. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach,
2nd ed.; The Guilford Press: New York, NY, USA, 2017; ISBN 978-1-4625-3465-4.
Wood, P.K.; Sher, K.J.; Erickson, D.J.A.; DeBord, K. Predicting academic problems in college from freshman
alcohol involvement. J. Stud. Alcohol 1997, 58, 200–210. [CrossRef]
Williams, J.; Powell, L.M.; Wechsler, H. Does alcohol consumption reduce human capital accumulation?
Evidence from the College Alcohol Study. Appl. Econ. 2003, 35, 1227–1239. [CrossRef]
Paschall, M.J.; Freisthler, B. Does heavy drinking affect academic performance in college? Findings from a
prospective study of high achievers. J. Stud. Alcohol 2003, 64, 515–519. [CrossRef] [PubMed]
Gil-Hernández, S.; García-Moreno, L.M. Jóvenes bebedores y vulnerabilidad en los estudios. Rev. Nac. Int.
Educ. Inclusiva 2018, 11, 13–24.
Tinajero, C.; Cadaveira, F.; Rodríguez, M.S.; Páramo, M.F. Perceived Social Support from Significant Others
among Binge Drinking and Polyconsuming Spanish University Students. Int. J. Environ. Res. Public Health
2019, 16, 4506. [CrossRef] [PubMed]
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

