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Introduction: The study was based on 2-year follow-up of the effects of
binge drinking and cannabis co-consumption on academic performance and
adjustment in Spanish Third-Year University Students and to further explore the
impact of academic adjustment on this relationship.

Methods: A total of 144 students (aged 19-20years) enrolled in the third
year of university completed the study. The students were recruited during in
first academic year (T1) via a survey that included items regarding the use of
alcohol (AUDIT-C), cannabis and other drugs and demographic variables. Then,
participants meeting the study criteria were then selected and invited by e-mail
to a clinical (face-to face) structured interview. The participants completed
a calendar of alcohol consumption during the 6 months prior to the interview
(Alcohol Timeline Follow back), and recorded cannabis consumption in 3 months
prior to the interview. To examine the effects of alcohol and cannabis co-
consumption on the outcome variables, we categorized participants into three
consumption groups (i.e., control, BD, and BDCA) based on the number of BD
days and cannabis unit scores.

Results: Binge drinking and cannabis co-consumption in first-year students
was significantly associated with poor academic performance and adjustment
after 2 years of undergraduate study. Relative to controls, co-consumers (BDCA)
reported significantly lower academic and personal-emotional adjustment
to university as well as poorer performance. Mediation analysis showed that
academic adjustment explains the mechanism by which BDCAs perform less well,
mediating the relationship between co-consumption and academic performance,
with an indirect effect representing 64.61% of the total effect. Furthermore, the
mediating effect of academic adjustment was maintained after controlling for
academic adjustment and baseline grade point average (T1).

Conclusion: This prospective follow-up study helps to further our knowledge of
how combined binge drinking and cannabis consumption may affect university
adjustment and academic success in Spanish university students Overall, the study
results should encourage health professionals, educational psychologists and
academic institutions to take ownership of the need for support and involvement
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in prevention, as well as for provision of guidelines for implementing appropriate
intervention strategies.
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1. Introduction

Studies on the short- and long-term effects of combined binge
drinking (BD) and cannabis consumption on academic performance
in university students are underrepresented (Arria et al., 2013; Meda
etal., 2017) even though academic performance is known to act as a
barometer for educational success or ineffectiveness and as a key
predictor of the prospects of young adults (Jalaliyoon and Taherdoost,
2012). The lack of relevant studies is especially surprising if
we consider that the co-use of legal and illegal drugs in the university
population has increased substantially in Western countries in the last
decade (Substance Mental Health
Administration, 2020).

The sociocultural, economic, and demographic context of our
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time, together with the academic standards prevailing in Western
universities, has in recent decades generated a system that requires
students to assume greater autonomy in decision making and a higher
level of competitiveness that today largely depends on their ability to
work with information (Staff et al.,, 2010). University students find
themselves at the emerging adulthood stage (Arnett and Jensen, 2000).
This is an intermediate developmental stage, situated between
adolescence and adulthood proper, characterized by identity
discovery, uncertainty about sexual beliefs, evaluation of different
options and decisions about priorities in a gradual and responsible
way. It is also a period in which the students must balance their
responsibilities to their parents with their desire for freedom from
social roles and normative expectations in an unknown and highly
competitive environment (Arnett, 2006; Arnett et al,, 2011; Peer and
McAuslan, 2016; Scales et al., 2016). In this context of uncertainty and
identity confusion together with permissive policies (Vitale, 2014;
Bolin et al., 2017; De Faria et al., 2021), peer pressure, and low risk
perception (Schulenberg et al., 2017), some risk behaviors such as
substance use, are clearly increasing (Johnston et al., 2009; Skidmore
et al,, 2016; Allen et al,, 2017; Gémez et al., 2017; Holloway and
Bennett, 2018; Welsh et al., 2019; Jackson et al., 2020).

Access to university is no longer a protective factor for many
students (Schulenberg and Maggs, 2002; Sarokhani et al., 2013; Eskin
et al,, 2016; Ribeiro et al., 2018; Arria et al., 2020; Thompson et al.,
2021). Although the transition to university is not a homogeneous
experience (Mayhew et al., 2005; Fierro Arias and Moreno Hernandez,
2007; Coertjens et al., 2017), students generally face constant demands
of academic, personal, emotional, and social adjustment for which
they are not always prepared (Baker and Siryk, 1989; Harvey et al.,
2006; Credé and Niehorster, 2012). University adjustment is more
than a score on a standardized test, and it involves facing multiple
stressors that make the initial entry period particularly difficult time,
which can lead to high levels of anxiety, interpersonal conflicts,
feelings of isolation and loneliness, constant feelings of being
overwhelmed, poor adaptation, academic failure and attrition
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(Abdullah et al., 2009; Aspelmeier et al., 2012; Clinciu, 2013; Bailey
and Phillips, 2016; Rodriguez et al., 2017; Sharp and Theiler, 2018;
Pascoe et al., 2020; Raza et al,, 2021). Students face a myriad of
challenges during their transition to university, including
developmental changes, which make them particularly vulnerable to
substance abuse during this period (Staff et al., 2010; Derefinko et al.,
2016). BD and cannabis consumption some of the most influential risk
factors (Wechsler et al., 2002; Caldeira et al., 2008; Arria et al., 2015;
Subbaraman and Kerr, 2015; Hayaki et al., 2016; Merrill and Carey,
2016; O’Hara et al., 2016; Gomez et al., 2017; Johnson et al., 2017;
Meda et al., 2017; Busto Miramontes et al., 2019; Mallett et al., 2019).
The national survey on drugs in Spain (Substance Abuse and Mental
Health Services Administration, 2020) reports frequency of BD in the
population aged between 14 and 18 years of 32.3%, that almost half of
this population are cannabis users (OEDA, 2019).

Aside from impairing overall health (Simons et al., 2005; Hall and
Degenhardt, 2009; Keith et al.,, 2015) and well-being (Liu et al., 2019),
prior cross-sectional (Aertgeerts and Buntinx, 2002; Wolaver, 2002; El
Ansari et al,, 2013; Liguori and Lonbaken, 2015; Piazza-Gardner et al.,
2016; Bolin et al., 2017; Tembo et al., 2017; Hernandez-Serrano et al.,
2018; Paramo et al., 2020) and longitudinal (Arria et al., 2013, 2015;
Suerken et al., 2016; Meda et al., 2017; Patte et al., 2017) research has
found that students who partake in binge drinking and cannabis use,
either together or separately, spend less time studying, miss more
classes, are less academically motivated, obtain lower grade point
averages (GPAs), and also have an elevated risk of university attrition.
Previous data obtained by our research group (Paramo et al., 2020) in
a cohort of Spanish first-year university students classified as binge
drinking and cannabis users have shown that academic adjustment
mediates the effects of BD and cannabis on academic performance.
The study demonstrated the importance of poor academic adjustment
as a risk factor for academic performance.

The impact of both BD and cannabis consumption on academic
performance is associated with adverse effects on cognitive functions
such as inhibitory control (Lopez-Caneda et al., 2014), impairments
in memory, particularly verbal and working memory (Solowij and
Battisti, 2008; Deniel et al., 2021; Morie et al., 2021), attentional
deficits, and poorer processing speed (Crean et al., 2011; Jacobus et al.,
2015; Gil-Hernandez et al., 2017; Carbia et al., 2018).

The effects of combined BD and cannabis consumption on
academic performance and adjustment in university students have
mainly been examined in cross-sectional studies and it is difficult to
observed changes in different cohorts. Most of the few longitudinal
studies reported in the above-mentioned literature have been carried
out in the USA. To the best of our knowledge, there are no follow-up
studies with data obtained at two time points and that analyze the
impact of combined BD and cannabis consumption on academic
performance and adjustment in Spanish university students.
Therefore, the primary goal of the present study was to follow-up the
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effects of combined BD and cannabis consumption in first-year
students on academic performance and adjustment after 2 years of
undergraduate study. The second goal was to analyze the mediating
role of academic adjustment on the relationship between combined
BD /cannabis consumption and GPA. The final goal was to analyze
whether, after controlling for T1 academic adjustment and GPA, the
effects of co-consumption on academic performance are maintained.
Based on previous findings, it was hypothesized that: (1) BD and
cannabis co-consumption would be associated with poorer long-term
GPA; (2) BD and cannabis co-consumption would be associated with
poorer long-term university adjustment; and (3) we expected that the
academic adjustment will mediate the relationship between BD and
cannabis co-consumption and GPA, once controlled the effect of
academic adjustment and baseline grade point average.

2. Materials and methods
2.1. Participants and procedure

The study was a follow-up with two measurement points: T1, in
the students’ first year at university and T2 in the student’s third year
at university (approximately 2 years later). Participants were recruited
during their first year at university (T1) through a survey including
questions about use of alcohol (AUDIT-C) (Saunders et al., 1993;
Varela et al, 2005), cannabis and other drugs and also about
demographic variables. Participants who met the study criteria were
then selected and invited by e-mail to a structured clinical (face-to
face) interview.

Students completed a calendar of alcohol consumption during the 6
months prior to the interview (Alcohol Timeline Followback, TLFB)
(Sobell and Sobell, 1992), and also provided a record of their cannabis
consumption in 3 months prior to the interview. In order to examine the
effects of alcohol and cannabis co-consumption on our outcome variables,
we categorized participants into three consumption groups (i.e., control,
BD, and BDCA) based on the number of days BD and cannabis unit
scores. Male students who consumed 6 or more standard drinks and
female students who consumed 4 or more standard drinks on a single
occasion, at least once in the last 30 days, were classified as binge drinkers.
The BD-cannabis (BDCA) group consisted of BD students who also
consumed at least 3 cannabis units in the last 3months.

Exclusion criteria for both groups were as follows: scores above
20 in the AUDIT; scoring in at least 2 symptomatic dimensions of the
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, family
history of alcoholism in first-degree relatives; consumption of illegal
drugs, other than cannabis.

Students assessed at T1 provided a phone number and/or e-mail
address for the follow-up study. Only those participants who attended
the previous evaluation (and met the inclusion criteria) were contacted
again to participate in the follow-up. The individuals received
monetary compensation (30 euros) for participation and gave their
written informed consent, including consent to obtain their academic
records. The research was approved by the University of Santiago de
Compostela bioethics committee.

Of the 258 students assessed at T1, 166 students participated at
T2, i.e., the participation rate follow-up was 64.34%. Of these students,
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7 were excluded because they did not meet the inclusion criteria
regarding personal data, and another 15 were excluded either because
they did not complete the third year of university degree, or some GPA
data were missing.

The final sample included 144 students enrolled in the third
year of a degree course at the University of Santiago de
Compostela, in the academic year 2018-2019. Participants
ranged in age between 19 and 20 years (M =19.92, SD =0.26); 76
were woman and 68 males. Most of the students were single
(98.6%), not working (86.8%) and their families were of medium
socioeconomic level (84.3%).

Respondents who participated in their third year (n=144) did not
differ from non-respondents (n=114) regarding sociodemographic
variables (gender, mother’s and father’s educational level, mother’s and
father’s employment, socioeconomic status and residence) and related
consumption variables (age of onset of alcohol use, AUDIT-C, number
of days BD, average number of drinks per drinking day, and average
number of cannabis units) at Time 1. In addition, the proportion (%)
of students in each consumption group (C, BD, BDCA) was similar in
participants and non-participants.

2.2. Measures

In their first year at university (T1), the participating students
that
sociodemographic variables: age, gender, mother’s and father’s

completed a questionnaire included questions on
educational level (primary school, high school, university), mother’s
and father’s employment (unemployed, employed) and place of
residence (in family home, away from family home). It also included
questions on the following variables related to substance use: age of
onset of alcohol use, AUDIT-C scores, number of days BD, average
number of drinks per drinking day, and cannabis units.

The Spanish validated version of the Student Adaptation to
College Questionnaire (SACQ) (Baker and Siryk, 1989; Rodriguez
Gonzdalez et al., 2012) was used to assess students’ academic, social,
personal-emotional, and institutional adjustment. The scale was
administered at the end of participants’ first semester, at T1 and T2.
This scale consists of 67 items responded 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 mean scores were used for each following subscale.
Academic adjustment (24 items, e.g., “I have been keeping up to date
on my academic work”) involves coping with the academic demands
of the university experience. Social adjustment (20 items, e.g., “I feel
that I fit in well as part of the college environment”) assesses students’
feelings of fitting in, participating in social activities and making
friends at university. Personal-emotional adjustment (15 items, e.g., “I
have been feeling tense or nervous lately”) focuses on the student’s
psychological state and the extent to which he or she is experiencing
general psychological distress, and institutional adjustment (15 items,
e.g., “I wish I were at another college or university”) assesses
attachment to the specific institution the student is attending, and the
quality of the relationship between the student and the institution.
Cronbach a was 0.90 for T1 and T2 academic adjustment, 0.84 and
0.82 for T1 and T2 social adjustment, 0.85 and 0.87 for T1 and T2
personal-emotional adjustment, and 0.83 and 0.76 for T1 and T2
institutional attachment.
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Academic achievement was assessed by the students GPAs
obtained from the university’s central administration system at the
end of first and thirst year. In the Spanish education system, grades are
scored from 1 to 10, and a score of 5 or higher is required to pass.

2.3. Analyses

Descriptive statistics for baseline (T1) of the participants in each
consumer group were first calculated. Chi-square analyses were
conducted to examine differences between groups in
sociodemographic variables. One-way ANOVA and Schefte’s post-hoc
test were used to examine differences in variables related to substance
use, adaptation to university and GPA. Second, One-way ANOVA was
then used to assess the effect of alcohol and cannabis use evaluated at
T1 on dimensions of adjustment to university (academic, social,
personal-emotional adjustment and institutional attachment) and
GPA measured at T2. Test results were considered statistically
significant at p <0.05. Finally, mediation analysis with the PROCESS
macro (Hayes, 2017) was used for 10,000 bootstrap samples with a
95% bootstrap confidence interval (CI) to assess whether alcohol and
cannabis consumption were associated with poor academic
achievement indirectly through its effect on academic adjustment. In
the first model, the C vs. BDCA group (T1) served as dichotomous
independent variable, the average GPA (T2) served as the dependent
variable, and academic adjustment (T2) was the mediator. To improve
modeling of the change over time in mediator and outcome variables
for predicting later measures in T2, academic adjustment and baseline
GPA (T1) were included as covariates in a second model, as suggested
by Darlington and Hayes (2017). Data were analyzed using the IBM

Statistical Package SPSS Version 28.0.

3. Results

3.1. Baseline characteristics of the
participants

Descriptive statistics of the participants in each consumer group
(Control, BD, BDCA) are presented in Table 1. Chi-square tests
showed that there were no significant differences in sociodemographic
variables. The ANOVA showed differences in means between all
groups in variables related to substance use; the BDCA group had the
highest mean scores in AUDIT-C, number of BD days, average
number of drinks per drinking day, cannabis units and the lowest
mean scores in age of onset of alcohol use. In addition, higher
consumption of alcohol and cannabis was significantly associated with
lower GPA (F, ,3=6.67). Post-hoc tests indicated significant
differences in mean academic achievement between BDCA and
Control groups (—1.02 in a range from 1 to 10).

3.2. Differences between groups in
long-term academic adjustment and
academic achievement

The ANOVA results (Table 2) show that alcohol and cannabis
co-consumption has a negative impact on GPA and is associated with
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difficulty in adapting to academic demands and personal-emotional
problems. Relative to the Control group, the BDCA group showed
significantly poorer adjustment to university (F, 1,3=7.19, p=0.001),
poorer personal-emotional adjustment (F, ,43=4.67, p=0.01) and
lower GPAs (F, 143=3.59, p=0.03) (Figures 1A-C).

3.3. Mediation model

The mediation model (Figure 2) shows that the patterns of
consumption that students acquire during their first year (T1) have
negative effects on their academic performance evaluated at T2. It also
showed that academic adjustment explains the mechanism or process
whereby the BDCA group performed less well than the C group,
mediating the aforementioned relationship. The unstandardized
regression coefficients indicate that students with intensive alcohol
and cannabis consumption displayed poor academic adjustment
(a=—0.88) and that those with poorer academic adjustment
performed less well academically (b=0.48). The indirect effect was
statistically different from zero (ab=—0.42, 95% CI=-0.74 to —0.16)
representing 64.61% of the total effect (c=-0.65, p=0.021).
Furthermore, the results of the mediation model assume the absence
of predictor x mediator interactions (F, g=0.92, p=0.340).

This significant indirect effect may reflect a causal sequence of
events in which a higher consumption (T1) leads to poor academic
adjustment and GPA in T1, and therefore the baselines outcomes were
included as two covariates in the model. After controlling for academic
adjustment and GPA (T1), the indirect effect of consumption on GPA
through academic adaptation remained negative and statistically
different from zero (effect=—0.17; 95% CI=—0.36, —0.02).

The results of mediation analysis were consistent with the claim
that T1 outcome variables were associated with T2 variables.
Coefficients shown in Table 3 inform that academic adjustment at T1
was significantly associated with that measured at T2 (0.542, p <0.001)
and that GPA at T1 was significantly associated with GPA at T2 (0.536,
p<0.001).

4. Discussion

The time spent at university is a unique opportunity for the
intellectual and social growth of student, but it is also a time of high-
risk due to exposure to multiple addictive substances with important
repercussions for educational aspects and public health (Caldeira
etal., 2008; Schulenberg et al., 2017). Existing research on this topic
has relied heavily on cross-sectional designs and has mainly focused
on the effects of the use of a single psychoactive substance in first-year
undergraduates (Aertgeerts and Buntinx, 2002; Liguori and Lonbaken,
2015; Piazza-Gardner et al., 2016). Few studies have used longitudinal
designs focused on the simultaneous use of alcohol and cannabis in
the university population. This prospective follow-up study helps to
improve our knowledge of how consumption of substances may affect
academic adjustment and success in Spanish university students. The
study findings confirmed the hypothesized association between BD
and cannabis co-consumption and poorer academic performance.
Our results revealed that the first-year students included in the BDCA
group exhibited poorer academic performance in the third year. The

interdependent relationship between alcohol and cannabis
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TABLE 1 Characteristics of the overall sample and each consumer group [% or M (SD), and p-values for comparative statistics].

Variable Total (N =144)  Control (n = 55) BD (n =54) BDCA (n = 35) p-value
Sociodemographic % % % %

Gender

Male 47.2 49.1 50.0 40.0 0.61
Female 52.8 50.9 50.0 60.0

Mother’s educational level

Primary school 348 40.0 333 28.6 0.33
High school 24.8 18.2 333 229

University 40.4 41.8 33.3 48.6

Father’s educational level

Primary school 37.0 37.0 4.0 29.4 0.44
High school 283 333 26.0 235

University 34.8 29.6 32.0 47.1

Mother’s employment

Unemployed 209 25.5 20.4 14.3 0.44
Employed 79.1 74.5 79.6 85.7

Father’s employment

Unemployed 10.3 13.2 8.2 8.8 0.67
Employed 89.7 86.8 91.8 91.2

Socioeconomic status

Low 11.4 13.0 13.5 59 0.23
Medium 84.3 87.0 80.8 85.3

High 4.3 0 5.8 8.8

Residence

In family home 16.0 21.8 16.7 5.7 0.12
Away from home 84.0 78.2 83.3 94.3

Substance use M (SD) M (SD) M (SD) M (SD)

Age of onset of alcohol use 15.70 (1.24) 16.39 (1.00) 15.57 (1.28) 15.12 (1.09) <0.001
AUDIT-C* 3.89 (2.59) 1.48 (1.57) 4.71 (1.88) 6.37 (1.43) <0.001
N° days BD® 15.38 (15.48) 1.09 (1.60) 18.24 (10.81) 33.42 (11.98) <0.001
average number of drinks per drinking day® 4.99 (3.17) 2.06 (1.69) 6.10 (2.18) 7.88 (2.44) <0.001
Cannabis units® 5.52(18.26) 0(0) 0.24 (0.61) 22.37 (31.87) <0.001
Outcomes

Academic adjustment 6.31 (1.07) 6.55 (1.15) 6.19 (1.07) 6.12 (0.88) 0.10
Personal-emotional adjustment 6.29 (1.27) 6.28 (1.33) 6.29 (1.34) 6.31 (1.10) 0.99
Institutional attachment 7.61 (0.94) 7.65 (0.91) 7.50 (0.98) 7.38 (0.91) 0.48
GPA! 6.75 (1.35) 7.18 (1.03) 6.69 (1.40) 6.16 (1.50) 0.002

“The first three items of the alcohol Use Disorders Identification Test.

"In the six prior months to evaluation according to the Alcohol Timeline Follow Back (TLFB).
“In the three prior months to evaluation according to the record of cannabis consumption.
4Grade point average.

co-consumption and academic performance documented herein
confirms previous findings in cross-sectional (El Ansari et al., 2013;
Tembo et al., 2017; Hernandez-Serrano et al., 2018; Parisi et al., 2019)
and longitudinal (Arria et al., 2015; Suerken et al,, 2016; Meda et al.,
2017) studies. Thus, the research findings clearly show that poor
academic performance is associated with BD and cannabis
consumption, whether combined or separate. In one of the few
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longitudinal studies of this relationship, Meda et al. (2017) found that
students who use both substances at moderate to high levels obtained
significantly lower grades both at baseline and across the 2 years of
research. These results are consistent with those of Arria et al’s (2015)
and Suerken et al’s (2016), who reported that frequent marijuana use
during the first year at college is associated with an increased risk of
not completing college or of delayed graduation. The incidence of BD
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TABLE 2 Academic adjustment and GPA in the overall sample and each consumer group.

Total (n = 144) Control (n =55) BD (n = 54) BDCA (n = 35)
M (SD) M (SD) M (SD) M (SD)
Academic adjustment 6.19 (1.17) 6.45 (1.27) 6.31 (1.05) 5.57 (0.97) 0.001
Personal-emotional adjustment 6.55 (1.39) 6.88 (1.32) 6.56 (1.46) 5.99 (1.23) 0.011
Social adjustment 6.94 (0.93) 6.73 (1.08) 7.14(0.77) 6.95 (0.88) 0.068
Institutional attachment 7.73(0.82) 7.63 (0.88) 7.83 (0.66) 7.73(0.95) 0.444
GPA 6.95 (1.46) 7.36 (1.37) 6.70 (1.65) 6.71 (1.14) 0.030
Means (M), standard deviations (SD) and associated p-value.
BD, Binge Drinking; BDCA, Binge Drinking and Cannabis co-consumption.
A B
9 9
. £
H 7
g, . g
3 1 1 5 1
< 5
. S £,
! Control BD BDCA ! Control BD BDCA
Group Group
C
10
| a
< ¢
§ il l
2
° Control BD BDCA
Group
FIGURE 1
(A) Academic adjustment; (B) Personal-Emotional adjustment; (C) GPA in the different groups.

and cannabis use during young adulthood has been associated with to
long-lasting neurocognitive alterations (Jackson et al., 2020; Lees et al.,
2021). Previous studies have demonstrated that BD and cannabis
consumers have poor executive functions and display difficulties in
demanding working memory (WM) tasks that require self-monitoring
of information (Lopez-Caneda et al., 2014; Gil-Hernandez et al., 2017;
Meruelo et al., 2017; Yurasek et al., 2017; Carbia et al., 2018; Deniel
et al, 2021). Such deficits can lead to lower academic motivation,
poorer study skills, skipping class and disrupted attendance (Arria
etal., 2013, 2015).

The second hypothesis was partially confirmed. Consistent with
baseline findings (Paramo et al., 2020), the results show that combined
BD and cannabis consumption adversely affects academic adjustment.
Specifically, we found that academic adjustment was significantly lower
in the BDCA group than in control group. BDCA students displayed
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greater difficulties in dealing with educational demands, such as lower
motivation to complete academic tasks, lower academic effort, and greater
levels of dissatisfaction with the academic environment. This finding is
consistent with those of previous studies (Arria et al., 2013, 2015;
Subbaraman and Kerr, 2015; Skidmore et al., 2016; Meda et al., 2017;
Jackson et al., 2020), which revealed that, as students who sustained
co-consumption tended to experience a decline in their motivation to
manage the educational demands of the university experience. It is
possible that this low motivation to cope with new academic demands
and the greater dissatisfaction with the academic environment may
explain the poorer quality of academic adjustment compared to that of
non-consumer students. Nevertheless, given that the association between
co-consumption and variations in academic adjustment over time in the
university population has scarcely been explored, further research is
needed before robust conclusions can be drawn.
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FIGURE 2
Mediation model with academic adjustment as a mediator between alcohol/cannabis use and GPA (*p <0.05, **p <0.01, ***p <0.001).

TABLE 3 Model coefficient for the mediation analysis with two covariates.

M (T2 academic adjustment)

SE

Y (T2 GPA)
SE

X (consumption) —0.606 0.237 0.012 0.212 0.226 0.351
M (T2 academic adjustment) - - - 0.277 0.009 0.006
C1 (T1 academic adjustment) 0.542 0.109 <0.001 0.172 0.114 0.135
C2 (T1 GPA) 0.042 0.094 0.656 0.536 0.086 <0.001
Constant 2.604 0.802 0.002 0.606 0.781 0.440
R*=0.35 R*=0.52
F(3,86)=15.45, p <0.001 F(4, 85)=23.18, p <0.001

Another important finding of this study is related to the different
developmental pattern in the personal- emotional adjustment dimension.
In our first study, we found no differences in this dimension between the
BDCA group and the control group. However, in the third year the BDCA
group showed poorer personal-emotional adjustment than the students
in the control group. As this finding shows, the effect of co-consumption
not only interferes at the academic level, but also in the way of
experiencing general psychological distress in coping with the demanding
requirements of university life. Co-consumption of substances may have
cumulative effects and different long-term trajectories (Zucker, 2006; Staff
etal., 2010; Arria et al., 2013; Meda et al., 2017; Schulenberg et al., 2017).
One possible explanation, similarly to that given in previous studies (e.g.,
Simons et al., 2005; Hall and Degenhardt, 2009; Keith et al., 2015;
Skidmore et al., 2016; Pascoe et al., 2020; De Faria et al., 2021) is that drug
use in university students is related to higher levels of avoidance coping,
which is related, in turn, to poor sleep quality, poorer well-being, higher
perceived stress, irritability and increased symptoms of depression. It is
important to note that very few prospective longitudinal studies have
focused on understanding the association between co-consumption and
personal- emotional adjustment in university students.

Finally, in line with our third hypothesis, the present findings
extend our prior research of this cohort sample on the mediating role
of academic adjustment in the relationship between combined binge
drinking/ cannabis consumption and GPA by the end of the first year
of college (Paramo et al., 2020). Academic adjustment remains one of
the mechanisms driving the effects of co-consumption on
achievement. After 2 years of undergraduate study, the ratio of indirect
to total effect (64.61%) was higher than that observed in the first year
(34.33%). Furthermore, we also confirmed that the mediating effect
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of academic adjustment was maintained after controlling for academic
adjustment and GPA baseline (T1). Despite the difficulties in
explaining academic achievement in co-consumers based on academic
adjustment, previous longitudinal (e.g., Wintre et al., 2006) and cross-
sectional studies (e.g., Abdullah et al., 2009; Rodriguez et al., 2017;
Raza et al., 2021) the already mentioned meta-analysis of 237 studies
by Credé and Niehorster (2012) identified academic adjustment as a
powerful predictor of university outcomes, or as a mediator of the
relationship between drinking motives and alcohol consequences
(LaBrie et al., 2012).

4.1. Limitations and implications

The current research extends previous findings on BDCA-related
consequences for academic adjustment and performance in university
students and provides new evidence for a decline in personal-
emotional adjustment over time. The results also highlight the
important role of adaptation as a key dimension for integration in
university life in explaining the association between combined BD/
cannabis consumption and academic performance, even in the context
of baseline covariates. Nevertheless, some limitations of the present
study should be noted. First, as the sample was only drawn from one
university, future studies should be extended to include data from
other universities with different characteristics to enable generalization
of the results. Second, baseline cannabis and alcohol use had both
short-term and long-term impacts on academic outcomes in this
sample, but the present findings are limited to a follow-up study with
two measurement points (waves). To enhance our understanding of
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the mechanisms underlying the relationship between substance use
and academic performance during university, future research should
contemplate taking measurements throughout the entire academic
course. Finally, as this study uses a single mediator, further research
should assess the impact of other mediating variables on academic
performance such as self-esteem (e.g., Li et al., 2018; Tindle et al,
2022) and perceived social support (e.g., Tinajero et al., 2019).

The challenge for future research will be to develop more studies
that enable follow-up of changes overtime, enable the appropriate
orientation and timing of preventing interventions aimed at
combating the problems arising from drug use by students during
their time at university. It is therefore necessary to raise awareness in
health professionals, educational psychologists, and academic
institutions in regarding to the need for support and involvement in
prevention, for the provision of guidelines for carrying out suitable
intervention strategies.

5. Conclusion

The findings of this prospective follow-up study help to
advance our knowledge of how co-consumption of substances may
affect academic adjustment and achievement in Spanish university
students. The results revealed that first year students included in
the BDCA group subsequently showed poorer academic
adjustment and performance in the third year at university. The
effect of co-consumption interferes not only at the academic level
but can also lead to general psychological distress in coping with
the demanding requirements of university life. We found that in
the third year, the BDCA group showed poorer personal-emotional
adjustment than the students in the control group. Finally,
academic adjustment proved to be one of the mechanisms driving
the effects of co-consumption on academic achievement. Overall,
the results of this study should encourage health professionals,
educational psychologists, and academic institutions to take
ownership of the need for support and involvement in prevention,
and for provision of guidelines for implementing appropriate
intervention strategies.
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