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Abstract

The COVID-19 pandemic has led to unprecedented challenges globally, impacting various
aspects of daily life, including education. This study examines the effects of the pandemic on
stress levels and substance use among ltalian medical students. Two independent surveys
were conducted: 388 medical students were interviewed before the epidemic, and 222
medical students a year after the COVID-19 epidemic began. Results revealed significant
changes in stress levels, with a reduction in mild stress and an increase in severe stress during
the post-pandemic period, rising from 23% (95% Cl: 19%-28%) to 46% (95% Cl: 39%-52%).
While tobacco smoking prevalence remained stable (25% vs 27%), the proportion of students
exhibiting high levels of nicotine dependence increased (3.64%) compared to the period
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before the pandemic (1.80%). Alcohol consumption rates remained consistent (66%), with no
significant differences in the distribution of risky alcohol consumption between the two
periods (p = 0.535). Surprisingly, there was a significant decrease in cannabis use post-
pandemic (16% vs 6%), though problematic use among users persisted (49% vs 46%).
Multivariable analysis confirmed associations between stress and tobacco smoking (AdjOR =
1.98, 95% Cl: 1.11-3.53; p = 0.020), as well as alcohol consumption (AdjOR = 1.71, 95% ClI:
1.01-2.89; p = 0.047). Furthermore, male students were more likely to engage in alcohol
(AdjOR=2.16,95% Cl: 1.47-3.19; p < 0.001) and cannabis use (AdjOR = 1.79, 95% Cl: 1.07-3.00;
p = 0.027). The study highlighted the complex interplay between stress and substance use
among medical students, underscoring the importance of targeted interventions to address
stress-related substance use and support the well-being of medical students, particularly in
the context of the COVID-19 pandemic. Further research should explore longitudinal trends
and the effectiveness of interventions in mitigating stress-related substance use among this
vulnerable population.

Keywords
COVID-19 impact; substance use; stress; medical students; tobacco smoking; alcohol
consumption; cannabis use

1. Introduction

The COVID-19 pandemic, caused by the SARS-CoV-2 virus, has had a devastating global impact.
It has represented a large-scale health crisis, imposing restrictions on mobility and social
interactions to contain the spread of the virus. These preventive measures have led to significant
changes in people's daily lives, health, and work, including lockdowns, social distancing, and
widespread adoption of hygiene practices and precautions to reduce the risk of contagion. Such
changes have had a significant impact on the mental and physical well-being and social relationships
of the population, generating feelings of isolation, anxiety, and stress [1-4].

Universities were forced to rapidly transition to remote working for teaching, administrative, and
support staff, with increased work pressures to ensure the continuity of academic and
administrative activities [5, 6].

On the other hand, university students were forced to suddenly transition to online learning
during the pandemic, requiring them to adapt quickly and navigate the challenges of technology
and time management, causing a lack of social interaction in the classroom. In addition, University
medical students have had to face a series of unique challenges in pursuing their education goals
because the suspension of in-person academic activities has resulted in the loss of practical learning
opportunities and collaboration that are fundamental for the training of future professionals in
medical fields. The additional pressure resulting from the need to adapt to new study methods and
take exams in a virtual environment and the fear of contagion has created in medical students a
sense of uncertainty regarding their future with an impact on their well-being [7]. Consequently,
while mandatory online learning offered some benefits, such as flexibility, time management, and
the availability of recorded lessons [8, 9], it also presented challenges for students. They had limited
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access to university resources, lacked in-person interaction with teachers and peers, and faced
increased academic autonomy and distractions. Lockdowns lasting nearly a year further
exacerbated these challenges, exposing university students to new psychological burdens [8-10].

1.1 Stress among Students and the COVID-19 Pandemic

Stress can be caused by physical or psychological factors that disrupt our body's balance
(homeostasis) and require us to adapt [11]. Both physical and mental stressors trigger this stress
response. In humans, the nervous system (especially the sympathetic nervous system) and
hormones (controlled by the hypothalamus-pituitary-adrenal axis) work together to manage stress,
as first described by Hans Selye in the 1930s [12].

Medically, stress is the body's reaction to anything that disrupts its balance, while psychologically,
it's our response to significant environmental changes [12, 13]. For university students, academic
pressure is often the most important stressor. Studies show medical students, in particular,
experience higher rates of mental health problems due to academic stress [14].

An Italian study from before the pandemic found that only 27.9% of medical students reported
low stress, 55.2% had medium stress, and 16.9% had high stress. Analyzing the factors associated
with high-stress levels, females suffered from stress more than males [15]. Academic studies and
relationships were the primary sources of stress, with concerns about keeping up with rapid
advancements in medicine anticipated to worsen with the pandemic [16].

The COVID-19 pandemic likely made the stress response more complex, with some student
groups feeling it more intensely. A study by Barbayannis et al. suggests the link between academic
stress and mental well-being is most vital for specific groups. Non-binary students and second-year
students experienced a heavier academic burden and lower well-being, while women, non-binary
students, and upperclassmen were more impacted by pandemic-related stress [17].

1.2 Tobacco Smoking among Students and COVID-19 Pandemic

Smoking is a leading global health concern, the second leading cause of death globally and the
primary preventable cause, responsible for more than 8 million deaths a year [18, 19]. The World
Health Organization estimates there are 1.337 billion tobacco smokers worldwide [19].

Chronic tobacco use is linked to severe respiratory and cardiovascular diseases, including lung
cancer, asthma, chronic obstructive pulmonary disease (COPD), bronchitis, heart disease,
aneurysms, and strokes [20, 21].

In Italy, tobacco use claimed around 93,000 lives in 2019, with over 25% of these deaths occurring
between ages 35-65 [22]. The Progressi delle Aziende Sanitarie per la Salute in Italia (PASSI) survey
is an Italian National surveillance system that monitors health behaviors and risk factors among the
population the National Institute of Health manages. The latest survey conducted indicates a
smoking rate of 24%, with a higher prevalence among men, individuals with financial difficulties,
and those with lower educational attainment [23].

A recent Milan University study (2020-2021 academic year) found that 19.3% of 6605 students
were exclusive cigarette smokers. Another 2.8% used only e-cigarettes or heated tobacco products
(HTPs), and 3.7% used both. Overall, 25.8% of students used some form of tobacco product [24].
Studies by Saulle et al. (20 Italian medical schools) and a European study found that medical
students smoke more than the general population. Saulle's study showed a 20.4% smoking rate
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among third-year students, while the European study found a 29.3% overall rate, with Italy at 31.3%
[25, 26]. A more recent study found the smoking rate among Italian medical students had decreased
to 29.5%, but it remained significantly higher than the 6.1% rate observed in US medical students
[27].

1.3 Alcohol Consumption among Medical Students and COVID-19 Pandemic

Alcohol use is a major public health issue worldwide, particularly for young people like students.
In 2018, the World Health Organization (WHO) estimated that over 2.3 billion people consume
alcohol globally [28]. This consumption contributes to roughly 3 million deaths annually (5.3% of all
deaths) due to various associated health problems [28]. These problems include digestive cancers
(throat, esophagus, liver, colon, rectum), liver diseases (infectious and non-infectious), neurological
issues, unintentional and intentional injuries (accidents, falls, alcohol poisoning, suicide, violence),
and adverse pregnancy outcomes (miscarriage, premature birth, developmental delays) [28].

The European Monitoring Centre for Drugs and Drug Addiction (EMCDDA) is an agency
established to provide the European Union and its member states with a factual overview of
European drug problems and a solid evidence base to support drug policies. A recent report
indicates that in Italy, nearly 88% of adults (15-64 years old) regularly consume alcohol, with a
similar percentage (87.7%) reported for young adults (15-34) in the past year [29]. Binge drinking,
high-intensity drinking, and heavy drinking are all unhealthy consumption patterns [30]. Italy's PASSI
surveillance system (2017-2020) found that 2.5% and 9% of Italians aged 18-69 reported heavy and
binge drinking, respectively [31].

Studies investigating risky drinking habits among university students using the Alcol Use
Disorders Identification (AUDIT) test show that European students tend to have lower-risk patterns,
with some variation between northern and southern regions [32]. The average AUDIT score in Italy
was 4.00, with a mean of 5.55 and a standard deviation of 5.35 [32]. Interestingly, research suggests
medical students are more likely to drink alcohol compared to the general population. This trend
holds in Italy, where Lambretti et al. found that 85.5% of medical students at the Second University
of Naples reported regular alcohol consumption, with 6.1% exhibiting dangerous drinking patterns
[33]. This concerning trend extends beyond Italy. Finland has the highest rate of alcohol misuse
among medical students in Europe, with a 2013 survey revealing that 33% were harmful drinkers
[34]. Similarly, a Polish study found that 30.9% (167 out of 540) of medical students at the Medical
University of Silesia misused alcohol [35]. Studies outside Europe also echo this concern. A
Paraguayan study reported that nearly half (49%) of medical students at the National University of
Asuncion exhibited heavy alcohol dependence [36].

1.4 Cannabis Use among Medical Students and COVID-19 Pandemic

Cannabis use is linked to various negative effects, including memory loss, impaired focus,
reduced performance, traffic accidents, depression, and dependence [37]. Frequent use can
heighten emotional and cognitive risks, with college students particularly vulnerable due to factors
like early exposure, high potency strains, pre-existing mental health issues, and genetic
predisposition. Potential consequences include psychosis, anxiety, depression, ADHD, sleep
problems, and cannabis use disorder [38].
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Despite its illegality in many regions, cannabis remains the world's most widely used illicit drug.
The United Nations Office on Drug and Crime (UNODC) estimates that roughly 200 million people
used cannabis globally in 2021 [39]. In Europe, around 8% of adults (aged 15-64) have used cannabis
in the last year, with an estimated 1.3% (3.7 million) using it daily or almost daily [40]. Italy reflects
this trend, with a 10.2% prevalence of cannabis use among adults (15-64) and a significantly higher
20.9% prevalence among young adults (15-34) in the past year, according to the 2017 EMCDDA
report [29].

Concerningly cannabis appears to be the most common illegal drug used by university students
worldwide [41]. Students may use it as a coping mechanism for adverse mental health experiences
despite the availability of alternative treatments and therapies [42]. A 2020 study of 4,942 medical
students from nine countries found cannabis to be the most prevalent recreational drug, with usage
rates as high as 39% reported among Canadian students [16].

In Italy, a pre-pandemic cross-sectional study revealed that 8.45% of medical students used
cannabis in the past month, aligning with findings from other studies [43]. This rate is lower than
that observed among French medical students in 2020-2021 by Novin et al. (19% lifetime and 13.5%
past three months) [44, 45].

1.5 The Relationship between Stress and Substance Use among Students

Clinicians and researchers have long recognized stress as a major factor contributing to the
development, persistence, and relapse of substance use disorders, including alcohol and drugs [46].
Studies in both animals and humans show that exposure to stress increases the likelihood of self-
administering medications [47]. For example, smokers often cite stress and anxiety as triggers for
smoking and relapse, using tobacco as a way to cope with their emotional state [48]. The link
between stress and smoking is so strong that stress is often identified as a leading cause of smoking
[49]. Similarly, alcohol consumption, usually associated with social gatherings, can increase during
stressful times as some individuals cope with psychological and economic strain by drinking more
[50].

The COVID-19 pandemic further highlights this connection. A study by Prowse et al. found that
to manage pandemic-related stress, university students turned to substances at concerning rates:
9.3% vaped nicotine products, 23.8% drank alcohol, and 17.5% used cannabis, all at least
moderately, as coping mechanisms [51]. Interestingly, another study suggests that college students
who experienced more negative consequences from cannabis use (like anxiety and depression) due
to COVID-19 were more likely to use cannabis to cope with stress [42, 52].

However, Vasconcelos et al. reported that symptoms such as stress, anxiety, and depression did
not help explain changes in drinking behavior during the pandemic among college students [53]. In
contrast, recent studies indicate a significant risk of substance use among medical students, with
poorer mental health linked to higher use [54]. We hypothesized that the COVID-19 pandemic could
exacerbate this population's stress and unhealthy behaviors.

To our knowledge, no research has examined the impact of the pandemic on stress and
substance use (e.g., tobacco smoking, alcohol consumption, cannabis use) among Italian medical
students. This study aims to address this gap by evaluating the effects of the COVID-19 pandemic
on substance use patterns in this population and its association with stress.
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2. Materials and Methods

This study was part of a larger online cross-sectional study conducted in 2021 at the University
of L’Aquila, which included students enrolled in medical courses, health science courses, and other
programs. Partial results from the larger study were reported by Cofini et al. [9].

This study was part of a larger project approved by the Local Ethical Commission of the University
of L’Aquila (protocol code: 71684).

2.1 Recruitment and Procedure

During two webinars on the Microsoft team's platform, six teachers from three departments
introduced the study and its objectives. The study was open to all students who attended the
webinars, and participation was voluntary and anonymous. In June and July 2021, the students
could only fill out the questionnaire using a Google Form after giving informed consent using a
specific flag. The questionnaire consisted of 4 sections:

e E-learning satisfaction was evaluated with the Satisfaction scale [55];

e Psychological aspects such as stress and coping were assessed with the General Health

Questionnaire (GH-12) [56] and Brief Cope Scale [57] respectively;

e Substance use disorder was evaluated with “Fagerstrom Test for Nicotine and Dependence
(FTND)” [58], “Alcohol Use Disorders Identification Test-c (AUDIT-c) [59], and “Cannabis Abuse
Screening Test (CAST)” [60];

e Sociodemographic information.

For the present study, we analyzed data on stress and substance use disorder in the specific
population of medical students (MMs). To analyze the impact of the COVID-19 pandemic on stress
and substance use in MMs, we compare our data with those collected in a previous study involving
a different cohort of students [15]. This was an Italian multicenter cross-sectional study in which the
Medicine Faculty of L'Aquila participated in 2018. In November 2018, the Local Research team
presented the objectives of the National Project and conducted interviews after the students gave
their informed consent, adding a module on substance use.

2.2 Tools and Measurements

As reported above, the questionnaire was composed of different scales to investigate the
different aspects planned for the large project. All aspects were investigated with validated scales.

2.2.1 General Health Questionnaire

The General Health Questionnaire (GH-12) is composed of a 12-item scale to assess perceived
psychological distress: each item assesses the severity of a mental problem over the past few weeks
[57]. The evaluation is carried out through a 4-point Likert scale with scores from 0 to 3 for each
item. The possible answers are “less than usual” (score = 0), “no more than usual” (score = 1),
“rather more than usual” (score = 2), or “much more than usual” (score = 3). The 12 items evaluated
are: able to concentrate, lost sleep over worry, play a useful part in things, capable of making
decisions, constantly under strain, could not overcome difficulties, enjoy day-to-day activities, face
up to problems, feeling unhappy and depressed, losing self-confidence, thinking of self as worthless,

IlI
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and reasonably happy. Literature reported the overall Cronbach’s alpha was high (0.84), indicating
sufficient internal consistency. In our study, it was computed to be 0.90.

2.2.2 Perceived Stress Scale

The Perceived Stress Scale (PSS) is an attitude and self-evaluation test developed by Sheldon
Cohen to assess stress levels. It is structured on 10 items, and each response corresponds to a
numerical value ranging from 0 (never) to 4 (very often). Therefore, the variety of its total score,
given by the sum of the scores obtained from each response, can range from a minimum of O to a
maximum of 40, and Cronbach’s alpha of 0.78 [61]. Our results showed that Cronbach’s alpha was
high 0.87 [61].

2.2.3 Fagerstrom Test for Nicotine and Dependence

The Fagerstrom Test for Nicotine and Dependence (FTND) test was used for smoking evaluation.
The test evaluates the grade of physical nicotine dependence related to cigarette smoking. It
contains 6 items that assess the quantity of cigarette consumption, the compulsion to use, and
dependence. In scoring the Fagerstrom Test for Nicotine Dependence, yes/no items are scored from
0 to 1 and multiple-choice items are scored from 0 to 3 [58, 62]. According to the authors, the
coefficient alpha for the FTND was computed to be 0.61 [62]. Our study found a Cronbach’s alpha
of 0.60 in the first survey and 0.66 in the second survey.

2.2.4 Alcohol Use Disorders Identification Test

The Alcohol Use Disorders Identification Test (AUDIT-c) was used to screen students for problem
drinking. The AUDIT-C test consists of 3 questions about the longer AUDIT tool, a more
comprehensive assessment of problem drinking. Each question has 5 possible answers with a score
ranging from 0 to 4 [59]. The reliability of the AUDIT-C score was high (Cronbach's alpha = 0.98) [63].
Our study found a Cronbach’s alpha of 0.45 in the first and 0.62 in the second surveys.

2.2.5 Cannabis Abuse Screening Test

The Cannabis Abuse Screening Test (CAST) was used to investigate some aspects of cannabis
consumption in the past 12 months. All items are answered on a five-point scale (“never” =0, “rarely”
=1, “from time to time” = 2, “fairly often” = 3, “very often” = 4). The overall score is calculated by
summing the scores for every item and it has high internal consistency (Cronbach's alpha = 0.81)
[60, 64]. In our study, it was computed to be 0.29 in the first survey and 0.72 in the second.

2.3 Variables Selected

Because of the different tests used to evaluate the stress disorder during the two compared
surveys, we computed the categorical variable “Stress level” taking into account the following
cutoffs reported in the literature for the GH-12 test and SPP test, respectively: “mild or average” (if
the GH-12 score was <15 or if PSS score was <13); “Moderate” (if the GH-12 scores were from 16
and 20 or if PSS scores were from 14 to 26); “severe” (if the GH-12 score was >20 or if PSS score
was >27). Smoking habit was investigated with a dichotomous variable “Tobacco smoking: yes/no”,
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derived from the item “Do you smoke cigarettes?”; then we derived the continuous variable “FTND
score” from the total score of the FTND test; we computed the categorical variable “Nicotine
dependence”: “minimally dependent” if the FTND score was <3, “moderately dependent” if the
FTND score was from 4 to 6, “highly dependent moderately dependent” if the FTND score was from
4 to 6, “highly dependent” if the wars from 7 to 10. To analyze alcohol consumption, we use the
variable “Alcohol consumption: yes/no” from the item “Do you consume alcohol?”; then, from the
scoring of the AUDIT-c tool, we defined the dichotomous variable “Alcohol consumption at risk”:
“no”, if the score test was <4 in women and <5 for men; “yes” if the score test was 24 in women and
the score =5 in men respectively. Concerning cannabis consumption, we used the dichotomous
variable “Cannabis use: yes/no” from the items “Do you consume cannabis”; we performed the
categorical variable “Problematic cannabis use”: “no” if the CAST score was <2, “yes” if the score

was >3.
2.4 Statistical Analysis

All variables were analyzed and reported with means and standard deviations or absolute
frequencies and percentages depending on their nature (continuous or categorical).

The Chi-square test or Fisher's exact test were used to compare categorical variables. T-test or
similar nonparametric tests were used to compare continuous variables. Factors associated with
substance use were analysed with bivariate and multivariable analysis.

Three multivariable logistic regression models were performed for each unhealthy behavior
investigated. The first model was performed with tobacco smoking as the dependent variable, the
second model had alcohol consumption as the dependent variable, and the third model reported
cannabis use as the dependent variable. The following independent variables: period (pre-COVID-
19/post-COVID-19), age (years), sex (males/females), and stress levels (mild/moderate/severe)
were entered into each model, reporting the adjusted odds ratios (ORadj) and the 95% confidence
intervals (95%Cl). All analyses were conducted on STATA/MP 14 software, setting alpha equal to
0.05.

3. Results

Data analyzed were from 222/731 (27.9%) medical students interviewed a year after the COVID-
19 epidemic began and 388/796 (53.1%) medical students interviewed before the epidemic. The
first sample was younger than the second sample, and in the second sample, the proportion of
males was lower, as shown in Table 1.

Table 1 Sample characteristics.

Pre COVID-19 Post COVID-19 p-value

N =388 N=222
23 (2.4) 24 (4.5)
Age 0.001
22 [21-24] 24 [21-26]
Gender
e Male 155 (40.4%) 67 (30.2%) 0.012
e Female 229 (59.6%) 155 (69.8%)
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3.1 Stress Results

Table 2 presents data from the two surveys. While the mild stress level remained consistent,
there were notable shifts in the distribution of students experiencing moderate or severe stress.
Before the pandemic, a higher percentage of medical students reported moderate stress than in the
post-pandemic period (57%; 95% Cl: 57%-62% versus 36%; 95% Cl: 30%-42%, respectively).
Conversely, there was a marked increase in the proportion of students reporting severe stress over
time, rising from 23% (95% Cl: 19%-28%) before the pandemic to 46% (95% Cl: 39%-52%) afterward.

Table 2 Pre and Post-COVID-19 stress levels.

Pre COVID-19 Post COVID-19 p-value
Stress level n (%) [95%ClI] n (%) [95%ClI]
Mild or average 72 (20%) 16%-24% 40 (18%) 14%-24%
Moderate 209 (57%) 52%-62% 79 (36%) 30%-42%  <0.001
Severe 85 (23%) 19%-28% 101 (46%) 39%-52%
3.2 Tobacco Smoking

In 2021, fifty-five students reported a tobacco smoking habit (25%; 95% Cl: 19%-31%), showing
no statistically significant difference compared to data collected before the COVID-19 pandemic,
when 101 out of 378 medical students reported the same habit (27%; 95% Cl: 22%-31%). Regarding
the analysis of nicotine dependence, there was no significant change in the FTND scores between
the two periods (1.56 + 1.9 vs 1.65 + 1.8; p > 0.05). Figure 1 displays the categories of nicotine
dependence analyzed. The proportions did not differ significantly between the two periods, x* (3, N
=610) =0.02, p = > 0.05. However, the analysis revealed that following the COVID-19 pandemic, the
proportion of students exhibiting high levels of nicotine dependence increased (3.64%) compared
to the period before the pandemic (1.80%). Conversely, no students were exhibiting very high levels
of nicotine dependence after the pandemic, whereas approximately 1% did so before the COVID-19
pandemic.
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Figure 1 Nicotine dependence.
3.3 Alcohol Consumption

The alcohol consumption among medical students didn’t change between the two periods
investigated: 66% of the responders reported consuming alcohol in 2019 (249/377) and the
proportion was the same during 2021 (147/222).

There were no significant differences in the distribution of alcohol consumption at risk between
the two periods, x? (1, N = 610) = 0.39, p = > 0.05: 59 subjects (15%) were screened as alcohol-at-
risk users before the pandemic and 30 (14%) after it (Figure 2).

yes

no

Alcohol consumtpion at risk

0 10 20 30 40 50 60 70 80 90 100
%

after Covid-19 pandemic before Covid-19 pandemic

Figure 2 Alcohol consumption.
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3.4 Cannabis Use

We found that only 74 participants answered affirmatively to the item “Do you use cannabis”:
61/377 before the pandemic (16%) with 11 missing answers and 13/222 (6%) reported to be
cannabis users after the pandemic, x? (1, N = 599) = 13.76, p < 0.001. Using the CAST test score, we
found that the proportion of problematic cannabis use among the users was not statistically
different in the two periods 30/61 (49%) versus 6/13 (46%), x> (1, N = 74) = 0.04, p > 0.05 (Figure 3).

yes

no

Problematic cannabis use

42 44 46 48 50 52 54 56
%

after Covid-19 pandemic before Covid-19 pandemic

Figure 3 Problematic cannabis use.
3.5 Bivariate and Multivariable Analysis

As shown in Table 3, bivariate analysis revealed that a “severe” stress level was significantly
associated with tobacco smoking (OR = 1.91, 95% Cl: 1.08-3.37; p = 0.026). The association was
confirmed by multivariable analysis (AdjOR = 1.98, 95% Cl: 1.11-3.53; p = 0.020). Male sex was
associated with a higher probability of alcohol consumption (OR = 2.16, 95% Cl: 1.49-3.13; p < 0.001);
however, multivariable analysis revealed that alcohol consumption was significantly associated with
male sex (OR = 2.16, 95% Cl: 1.47-3.19; p < 0.001), and “severe” stress level (AdjOR = 1.71, 95% Cl:
1.01-2.89; p = 0.047). Considering cannabis use, this was associated with the male sex (OR = 2.10,
95% Cl: 1.29-3.44; p = 0.003) and the COVID-19 period (OR = 0.32, 95% Cl: 0.17-0.60; p < 0.001).
These associations were confirmed by multivariable analysis with, respectively, AdjOR = 1.79 (95%
Cl: 1.07-3.00; p = 0.027) and AdjOR = 0.29 (95% Cl: 0.15-0.57; p < 0.001).

Table 3 Bivariate and multivariable analysis.

Variables OR 95% Cl p-value Adj. OR 95% ClI p-value
Model 1: Tobacco smoking

Period

- Pre COVID-19 Ref Ref

- Post COVID-19 0.90 0.62-1.32 0.600 0.84 0.55-1.27 0.403
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Age 1.03 0.98-1.09 0.173 1.02 0.97-1.08 0.368
Gender

- Female Rif Ref

- Male 1.42 0.98-2.06 0.064 1.37 0.92-2.02 0.117
Stress levels

- Mild or average Ref Ref

- Moderate 1.35 0.78-2.34 0.277 1.37 0.79-2.38 0.265
- Severe 1.91 1.08-3.37 0.026 1.98 1.11-3.53 0.020

Model 2: Alcohol
consumption

Period

- Pre COVID-19 Ref Ref

- Post COVID-19 1.01 0.71-1.43 0.966 0.98 0.66-1.44 0.918
Age 1.03 0.98-10.8 0.256 1.02 0.96-1.08 0.480
Gender

- Female Ref Ref

- Male 2.16 1.49-3.13 <0.001 2.16 1.47-3.19 <0.001
Stress levels

- Mild or average Ref Rif

- Moderate 0.88 0.56-1.39 0.589 0.94 0.58-1.50 0.786
- Severe 1.59 0.95-2.65 0.076 1.71 1.01-2.89 0.047
Model 3: Cannabis use

Period

- Pre COVID-19 Ref Ref

- Post COVID-19 0.32 0.17-0.60 <0.001 0.29 0.15-0.57 <0.001
Age 0.99 0.92-1.06 0.746 1.01 0.93-1.10 0.739
Gender

- Female Ref Ref

- Male 2.10 1.29-3.44 0.003 1.79 1.07-3.00 0.027
Stress levels

- Mild or average Ref Ref

- Moderate 1.12 0.54-2.31 0.759 1.05 0.50-2.19 0.900
- Severe 1.53 0.72-3.22 0.266 1.87 0.87-4.03 0.109

4, Discussion

This was an observational study to compare stress and substance use among 610 medical
students before and after the COVID-19 pandemic.

The COVID-19 pandemic has instigated unprecedented challenges globally, reshaping societal
norms and amplifying stressors across various demographics. In particular, the impact of COVID-19
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on mental health among the general population, including students, has been reported by several
studies [65-67].

Our study showed that the stress levels of the medical students were statistically different
between the two periods investigated. These results are in line with the results of a recent meta-
analysis that evaluated the prevalence of mental problems among medical students during the
COVID-19 pandemic, evidencing the stress pooled prevalence of 34% (95%Cl: 27%-42%) [10]. The
COVID-19 pandemic brought unprecedented challenges for everyone, and medical students were
likely not immune to these. Disruptions to daily life, worries about getting sick, and the overall
uncertainty of the situation could all contribute to stress. Moreover, the pandemic may have caused
disruptions to medical education, such as shifting to online learning or clinical rotations being
cancelled. This could have made it harder for students to keep up with their studies and increased
their academic stress.

Notably, the pandemic's impact extended beyond academic stressors, influencing students'
substance use patterns. Our study found no significant change in tobacco smoking prevalence and
nicotine dependence between the pre-and post-pandemic periods [68]. Our FTND results were
lower than those from a study carried out in Turkey among medical students in 2021-2022 (3.1 +
2.6) [69]. However, there was an increase in the proportion of students exhibiting high levels of
nicotine dependence following the pandemic (3.64% vs 1.80%). This underscores the potential role
of increased stress levels during the pandemic as a contributing factor to heightened nicotine
dependence among medical students. A study in Northern Italy during the COVID-19 pandemic
found that among frequent smokers, 38% said their cigarette usage had increased during the
guarantine period. [70]. In contrast, some studies showed that lockdown was not associated with a
significant change in smoking prevalence but with increases in cessation and quit attempts by
smokers [71].

Moreover, our results reveal concerning trends in alcohol consumption, with a consistent
proportion of students reporting alcohol use across both periods. Male students and those
experiencing severe stress were more likely to engage in alcohol consumption, highlighting the
complex interplay between stress, gender, and substance use among medical students. The analysis
on alcohol consumption showed that during the COVID-19 pandemic period, the proportion of
alcohol users at risk was higher than the proportion reported in a previous study in Italy by Lamberti
et al. (3%) even if the study reported that alcohol consumption was more frequent among medical
students than resident physicians or healthcare-professions students [33].

An important finding of our study was that alcohol consumption among medical students didn’t
change between the two periods investigated. These results are consistent with other literature
studies conducted in the same period [72]. A longitudinal study conducted among college students
in Portugal before, during, and after the lockdown due to the COVID-19 pandemic highlighted that
during the lockdown and post-lockdown, students decreased their consumption compared to the -
pre-COVID-19 period and maintained a low alcohol intake level during the pandemic, despite an
increase in alcohol cravings in post lockdown [53].

Regarding cannabis use, our study identified a significant decrease in the proportion of students
reporting cannabis use post-pandemic, according to literature data [73].

This unexpected finding may reflect changes in students' coping mechanisms or lifestyle
adjustments during the pandemic. It could be related to the measures taken against COVID-19,
which favored it, most likely because younger university students studying in person are more likely
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to consume substances for social reasons [74] and preferably at private parties [75] and certain
festive events [76]. As reported by Merril and colleagues, lockdowns and restrictions on social
contact drastically reduced the contexts of shared consumption, such as parties and other usual
events in the university environment [77]. An extensive study of 18,346 higher education students
between the ages of 17 and 24 also revealed that the use of alcohol, tobacco, cannabis, and binge
drinking decreased during the pandemic. The authors speculated that it could be due to the absence
of social gatherings [78]. However, among cannabis users, the proportion exhibiting problematic
cannabis use remained consistent across both periods. This suggests that while overall cannabis use
decreased, those who continued to use cannabis may be at heightened risk of experiencing adverse
consequences, underscoring the importance of targeted interventions and support services for at-
risk students.

Consistent with existing literature [79, 80], the demographic factor “gender” was associated with
alcohol and cannabis use: the risk of these unhealthy behaviors was higher in males than females, ,
while tobacco smoking was independent by sex, controlling for all other factors. The association
between stress and substance use among medical students is well-documented, with stress serving
as a significant predictor of unhealthy behaviors. The multivariable analysis confirmed that stress
was a significant factor associated with tobacco smoking and alcohol consumption: the probability
for these unhealthy habits was higher in students with severe stress levels than in students with
mild stress. These findings are in line with other studies. A study conducted in the USA has shown
that college students who participated in the study before the beginning of the COVID-19 pandemic
reported higher levels of alcohol consumption and perceived stress [81]. In contrast, stress
symptoms were not associated with alcohol consumption in the longitudinal study carried out by
Vasconcelos and colleagues [53]. The absence of association between stress levels and cannabis use
found in our results is consistent with a cross-sectional study on Italian medical study carried out
before the COVID-19 pandemic [43].

Our study's strengths lie in the use of standardized measurements. Gathering data on medical
students using standardized measures, we were able to directly compare outcomes between the
two distinct periods: before and after the COVID-19 pandemic. However, several limitations must
be acknowledged. Firstly, the two surveys were conducted differently: students filled out the
guestionnaire in person before the pandemic, while the second was online. Secondly, our study
relied on self-reported data, which may be subject to recall and social desirability biases. The study's
cross-sectional nature also precludes causal inferences regarding the observed associations
between stress and substance use. Furthermore, the study's reliance on a single institution may
limit the generalizability of our findings to other medical student populations. Finally, no other
aspects of the students' mental health and financial situation were investigated, which could be
linked to stress and substance use.

5. Conclusions

Consistent with existing literature, our study demonstrates a positive association between severe
stress levels and tobacco smoking among medical students. Similarly, male students and those
experiencing severe stress were more likely to engage in alcohol consumption, highlighting the need
for targeted interventions to address stress-related substance use among university students [82].
In conclusion, our study highlights the complex interplay between stress and substance use among
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medical students, particularly in the context of the COVID-19 pandemic. While the pandemic has
introduced unprecedented challenges, it has also underscored the importance of proactive
interventions to support the mental health and well-being of medical students. Targeted efforts
aimed at addressing stressors and promoting healthy coping mechanisms are essential in mitigating
the adverse impact of stress on substance use behaviors among this vulnerable population. Future
research should explore longitudinal trends in substance use among medical students and
investigate the effectiveness of tailored interventions in reducing stress-related substance use.

Author Contributions

Conceptualization: Cofini V, Muselli M, and Necozione S; Formal analysis: Cofini V and Muselli M;
Investigation: Cofini V, Cimino E, and Confalone C; Results interpretation: Muselli M, Tobia L, Cimino
E, Confalone C, Mancinelli M, Fabiani L, Necozione S, Cofini V; Writing—original draft: Muselli M,
Tobia L, Cimino E, Confalone C, Mancinelli M, Fabiani L, Necozione S, Cofini V; Supervision: Cofini V.
All authors have read and agreed to the published version of the manuscript.

Competing Interests
The authors have declared that no competing interests exist.
References

1. Picchi G, Di Norcia M, Cofini V, Sinatti G, Cosimini B, Vertolli P, et al. Laboratory parameters
related to severe disease and death in SARS-CoV-2 pneumonia: Retrospective analysis. ] Med
Virol. 2021; 93: 5886-5895.

2. Tobia L, Muselli M, De Luca F, Cofini V, Mastrangeli G, Fabiani L, et al. Community pharmacists'
perceptions and experiences of stress during COVID-19. J Pharm Policy Pract. 2023; 16: 17.

3. Guerrini L, Tobia L, Fiasca F, Provvidenti L, Mastrangeli G, Mattei A, et al. Preventive habits in
university workers during SARS-CoV-2 pandemic. Open Dent J. 2024; 18: e18742106269156.

4. Tobia L, Muselli M, Mastrangeli G, Cofini V, Di Marcello G, Necozione S, et al. Assessing the
physical and psychological well-being of construction workers during the COVID-19 pandemic:
A prospective study in Italy. J Occup Environ Med. 2024; 66: 242-246.

5. D’Onofrio S, Di Benedetto P, Guerriero P, Mastrodomenico M, Mastrangeli G, Di Staso F, et al.
Effects of smartworking on productivity and personal and job wellbeing in a sample of
employees of the University of L’aquila. J Adv Health Care. 2022; 4: 29-34.

6. Tobia L, Vittorini P, Di Battista G, D’Onofrio S, Mastrangeli G, Di Benedetto P, et al. Study on
psychological stress perceived among employees in an Italian university during mandatory and
voluntary remote working during and after the covid pandemic. Int J Environ Res Public Health.
2024; 21: 403.

7. Hjiej G, Fourtassi M. Medical students' dilemma during the COVID-19 pandemic; between the
will to help and the fear of contamination. Med Educ Online. 2020; 25: 1784374.

8. Shamionov RM, Grigoryeva MV, Grinina ES, Sozonnik AV, Bolshakova AS. Subjective
assessments of the pandemic situation and academic adaptation of university students. OBM
Neurobiol. 2023; 7: 150.

Page 15/20



OBM Neurobiology 2024; 8(3), doi:10.21926/obm.neurobiol.2403237

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Cofini V, Perilli E, Moretti A, Bianchini V, Perazzini M, Muselli M, et al. E-learning satisfaction,
stress, quality of life, and coping: A cross-sectional study in Italian university students a year
after the COVID-19 pandemic began. Int J Environ Res Public Health. 2022; 19: 8214.

Peng P, Hao Y, Liu Y, Chen S, Wang Y, Yang Q, et al. The prevalence and risk factors of mental
problems in medical students during COVID-19 pandemic: A systematic review and meta-
analysis. J Affect Disord. 2023; 321: 167-181.

McEwen BS, Gianaros PJ. Stress- and allostasis-induced brain plasticity. Annu Rev Med. 2011;
62: 431-445.

Bottaccioli AG, Bottaccioli F, Carosella A, Cofini V, Muzi P, Bologna M.
Psychoneuroendocrinoimmunology-based meditation (PNEIMED) training reduces salivary
cortisol under basal and stressful conditions in healthy university students: Results of a
randomized controlled study. Explore. 2020; 16: 189-198.

Kassymova GK, Arpentieva MR, Zhigitbekova BD, Schachl H, Kosherbayeva AN, Aganina KZ, et
al. Building resilience in students: Managed and minimised stress in students. OBM Neurobiol.
2023; 7:193.

Abdulghani HM, Sattar K, Ahmad T, Akram A. Association of COVID-19 pandemic with
undergraduate medical students' perceived stress and coping. Psychol Res Behav Manag. 2020;
13:871-881.

Leombruni P, Corradi A, Lo Moro G, Acampora A, Agodi A, Celotto D, et al. Stress in medical
students: PRIMES, an Italian, multicenter cross-sectional study. Int J Environ Res Public Health.
2022; 19: 5010.

Kadhum M, Ayinde 00O, Wilkes C, Chumakov E, Dahanayake D, Ashrafi A, et al. Wellbeing,
burnout and substance use amongst medical students: A summary of results from nine
countries. Int J Soc Psychiatry. 2022; 68: 1218-1222.

Barbayannis G, Bandari M, Zheng X, Baquerizo H, Pecor KW, Ming X. Academic stress and
mental well-being in college students: Correlations, affected groups, and COVID-19. Front
Psychol. 2022; 13: 886344.

World Health Organization. Tobacco [Internet]. Geneva: WHO; 2023. Available from:
https://www.who.int/news-room/fact-sheets/detail/tobacco.

World Health Organization. WHO global report on trends in prevalence of tobacco use 2000-
2025. 3rd ed. Geneva: WHO; 2019.

U.S. Department of Health and Human Services. The health consequences of smoking—50 years
of progress: A report of the surgeon general. Atlanta, GA: U.S. Department of Health and
Human Services, Centers for Disease Control and Prevention, National Center for Chronic
Disease Prevention and Health Promotion, Office on Smoking and Health; 2014.

U.S. Department of Health and Human Services. How tobacco smoke causes disease: The
biology and behavioral basis for smoking-attributable disease: A report of the surgeon general.
Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease Control and
Prevention, National Center for Chronic Disease Prevention and Health Promotion, Office on
Smoking and Health; 2010.

Italian Ministry of Health. Report 2020 on tobacco prevention and control 2019 data [Internet].
Roma, Italy: Italian Ministry of Health; 2020. Available from:
https://www.salute.gov.it/portale/documentazione/p6 2 2 1.jsp?lingua=italiano&id=2916.

Page 16/20


https://www.who.int/news-room/fact-sheets/detail/tobacco
https://www.salute.gov.it/portale/documentazione/p6_2_2_1.jsp?lingua=italiano&id=2916

OBM Neurobiology 2024; 8(3), doi:10.21926/obm.neurobiol.2403237

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

Italian National Institute of Health. PASSI surveillance: Smoking tobacco [Internet]. Roma, Italy:
Italian National Institute of Health; 2023. Available from:
https://www.epicentro.iss.it/passi/dati/fumo?tab-container-1=tab1.

Campo L, Lumia S, Fustinoni S. Assessing smoking habits, attitudes, knowledge, and needs
among university students at the University of Milan, Italy. IntJ Environ Res Public Health. 2022;
19: 12527.

Saulle R, Bontempi C, Baldo V, Boccia G, Bonaccorsi G, Brusaferro S, et al. GHPSS multicenter
Italian survey: Smoking prevalence, knowledge and attitudes, and tobacco cessation training
among third-year medical students. TumoriJ. 2013; 99: 17-22.

La Torre G, Kirch W, Bes-Rastrollo M, Ramos RM, Czaplicki M, Gualano MR, et al. Tobacco use
among medical students in Europe: Results of a multicentre study using the global health
professions student survey. Public Health. 2012; 126: 159-164.

Armstrong GW, Veronese G, George PF, Montroni |, Ugolini G. Assessment of tobacco habits,
attitudes, and education among medical students in the United States and Italy: A cross-
sectional survey. J Prev Med Public Health. 2017; 50: 177-187.

World Health Organization. WHO Global status report on alcohol and health 2018 [Internet].
Geneva: WHO; 2018. Available from:
https://www.who.int/publications/i/item/9789241565639.

European Monitoring Centre for Drugs and Drug Addiction. EMCDDA statistical bulletin 2023 —
Prevalence of drug use [Internet]. Lisbon, Portugal: European Monitoring Centre for Drugs and
Drug Addiction; 2023. Available from:

https://www.emcdda.europa.eu/data/stats2023/gps en.

National Institute on Alcohol Abuse and Alcoholism. Understanding binge drinking [Internet].
Bethesda, MD: National Institute on Alcohol Abuse and Alcoholism; 2023. Available from:
https://www.niaaa.nih.gov/sites/default/files/publications/NIAAA Binge Drinking 3.pdf.
Italian National Institute of Health. PASSI surveillance: Alcohol consumption [Internet]. Roma,
Italy: Italian National Institute of Health; 2023. Available from:
https://www.epicentro.iss.it/passi/dati/alcol#dati.

Cooke R, Beccaria F, Demant J, Fernandes-Jesus M, Fleig L, Negreiros J, et al. Patterns of alcohol
consumption and alcohol-related harm among European university students. Eur J Public
Health. 2019; 29: 1125-1129.

Lamberti M, Napolitano F, Napolitano P, Arnese A, Crispino V, Panariello G, et al. Prevalence of
alcohol use disorders among under- and postgraduate healthcare students in Italy. PLoS One.
2017; 12: e0175719.

Ketoja J, Svidkovski AS, Heindla P, Seppa K. Risky drinking and its detection among medical
students. Addict Behav. 2013; 38: 2115-2118.

Gajda M, Sedlaczek K, Szemik S, Kowalska M. Determinants of alcohol consumption among
medical students: Results from POLLEK Cohort Study. Int J Environ Res Public Health. 2021; 18:
5872.

Gonzdlez-Urbieta |, Alfonzo A, Aranda J, Cameron S, Chavez D, Duré N, et al. Burnout syndrome
and alcohol dependence in medical students. Med Clin Soc. 2020; 4: 52-59.

Hall W, Solowij N. Adverse effects of cannabis. Lancet. 1998; 352: 1611-1616.

Espinoza S, Lagunas MA, Claudia R, Lovell JL. Perceived risks and therapeutic benefits of
cannabis among college students amidst the COVID-19 pandemic. Cannabis. 2023; 6: 18-33.

Page 17/20


https://www.epicentro.iss.it/passi/dati/fumo?tab-container-1=tab1
https://www.who.int/publications/i/item/9789241565639
https://www.emcdda.europa.eu/data/stats2023/gps_en
https://www.niaaa.nih.gov/sites/default/files/publications/NIAAA_Binge_Drinking_3.pdf
https://www.epicentro.iss.it/passi/dati/alcol#dati

OBM Neurobiology 2024; 8(3), doi:10.21926/obm.neurobiol.2403237

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

United Nations. World drug report 2021 [Internet]. Vienna, Austria: United Nations; 2022.
Available from: https://www.unodc.org/unodc/en/data-and-analysis/wdr2021.html.
European Monitoring Centre for Drugs and Drug Addiction. European drug report 2023: Trends
and developments [Internet]. Lisbon, Portugal: European Monitoring Centre for Drugs and Drug
Addiction; 2023. Available from: https://www.emcdda.europa.eu/publications/european-
drug-report/2023 en.

Pérez T, Pardo MC, Cabellos Y, Peressini M, Urefia-Vacas |, Serrano DR, et al. Mental health and
drug use in college students: Should we take action? J Affect Disord. 2023; 338: 32-40.
Dunaief RJ, Bravo AJ, Henson JM. Changes in mental health symptoms as a predictor of cannabis
coping motives and consequences: Examining the impact of COVID-19 among college students.
Cannabis. 2023; 6: 1-8.

Infortuna C, Silvestro S, Crenshaw K, Muscatello MR, Bruno A, Zoccali RA, et al. Affective
temperament traits and age-predicted recreational cannabis use in medical students: A cross-
sectional study. Int J Environ Res Public Health. 2020; 17: 4836.

Novin MH, Shokri S, Eslamdoust-Siahestalkhi F, Pourramzani A. Frequency of smoking, alcohol
consumption, and substance use in relation to general health indicators in Guilan University of
medical sciences. Addict Health. 2023; 15: 266-274.

Gignon M, Havet E, Ammirati C, Traullé S, Manaouil C, Balcaen T, et al. Alcohol, cigarette, and
illegal substance consumption among medical students: A cross-sectional survey. Workplace
Health Saf. 2015; 63: 54-63.

Fronk GE, Sant'Ana SJ, Kaye JT, Curtin JJ. Stress allostasis in substance use disorders: Promise,
progress, and emerging priorities in clinical research. Annu Rev Clin Psychol. 2020; 16: 401-430.
Sinha R. How does stress increase risk of drug abuse and relapse? Psychopharmacology. 2001;
158: 343-359.

Diaz-Martinez J, Delgado-Enciso I, Campa A, Tamargo JA, Martin HR, Johnson A, et al. Stress
increases the association between cigarette smoking and mental disorders, as measured by the
COVID-19-related worry scale, in the Miami Adult Studies on HIV (MASH) cohort during the
pandemic. Int J Environ Res Public Health. 2022; 19: 8207.

Shiffman S, Paty JA, Gnys M, Kassel JA, Hickcox M. First lapses to smoking: Within-subjects
analysis of real-time reports. J Consult Clin Psychol. 1996; 64: 366-379.

Keyes KM, Hatzenbuehler ML, Grant BF, Hasin DS. Stress and alcohol: Epidemiologic evidence.
Alcohol Res. 2012; 34: 391-400.

Prowse R, Sherratt F, Abizaid A, Gabrys RL, Hellemans KG, Patterson ZR, et al. Coping with the
COVID-19 pandemic: Examining gender differences in stress and mental health among
university students. Front Psychiatry. 2021; 12: 650759.

Jaffe AE, Brockdorf AN, Duckworth JC, Blayney JA, Stappenbeck CA. Cannabis to cope with
COVID-19 in college. ] Am Coll Health. 2023. doi: 10.1080/07448481.2023.2277861.
Vasconcelos M, Crego A, Rodrigues R, Almeida-Antunes N, Lopez-Caneda E. Effects of the
COVID-19 mitigation measures on alcohol consumption and binge drinking in college students:
A longitudinal survey. Int J Environ Res Public Health. 2021; 18: 9822.

Gaume J, Carrard V, Berney S, Bourquin C, Berney A. Substance use and its association with
mental health among Swiss medical students: A cross-sectional study. Int J Soc Psychiatry. 2024;
70: 808-817.

Page 18/20


https://www.unodc.org/unodc/en/data-and-analysis/wdr2021.html
https://www.emcdda.europa.eu/publications/european-drug-report/2023_en
https://www.emcdda.europa.eu/publications/european-drug-report/2023_en

OBM Neurobiology 2024; 8(3), doi:10.21926/obm.neurobiol.2403237

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Gunawardena CN, Zittle FJ. Social presence as a predictor of satisfaction within a computer-
mediated conferencing environment. Am J Distance Educ. 1997; 11: 8-26.

Goldberg DP, Williams PA. User’s guide to the general health questionnaire. 1st ed. Windsor,
ON, Canada: NFER-Nelson; 1998.

Carver CS. You want to measure coping but your protocol’s too long: Consider the brief COPE.
Int J Behav Med. 1997; 4: 92-100.

Fagerstrom KO, Schneider NG. Measuring nicotine dependence: A review of the Fagerstrom
tolerance questionnaire. J Behav Med. 1989; 12: 159-182.

Bush K, Kivlahan DR, McDonell MB, Fihn SD, Bradley KA. The AUDIT alcohol consumption
questions (AUDIT-C): An effective brief screening test for problem drinking. Ambulatory Care
Quality Improvement Project (ACQUIP). Alcohol use disorders identification test. Arch Intern
Med. 1998; 158: 1789-1795.

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.

Cohen S, Williamson G. Perceived stress in a probability sample of the United States. In: The
social psychology of health: Claremont symposium on applied social psychology. Newbury Park,
CA: Salvia; 1988. pp. 31-67.

Heatherton TF, Kozlowski LT, Frecker RC, Fagerstrom KO. The Fagerstrom test for nicotine
dependence: A revision of the Fagerstrom tolerance questionnaire. Br J Addict. 1991; 86: 1119-
1127.

Osaki Y, Ino A, Matsushita S, Higuchi S, Kondo Y, Kinjo A. Reliability and validity of the alcohol
use disorders identification test - consumption in screening for adults with alcohol use disorders
and risky drinking in Japan. Asian Pac J Cancer Prev. 2014; 15: 6571-6574.

Legleye S, Piontek D, Kraus L. Psychometric properties of the Cannabis Abuse Screening Test
(CAST) in a French sample of adolescents. Drug Alcohol Depend. 2011; 113: 229-235.

Elmer T, Mepham K, Stadtfeld C. Students under lockdown: Comparisons of students’ social
networks and mental health before and during the COVID-19 crisis in Switzerland. PLoS One.
2020; 15: e0236337.

Evans S, Alkan E, Bhangoo JK, Tenenbaum H, Ng-Knight T. Effects of the COVID-19 lockdown on
mental health, wellbeing, sleep, and alcohol use in a UK student sample. Psychiatry Res. 2021;
298:113819.

Bennett J, Heron J, Gunnell D, Purdy S, Linton MJ. The impact of the COVID-19 pandemic on
student mental health and wellbeing in UK university students: A multiyear cross-sectional
analysis. J Ment Health. 2022; 31: 597-604.

Munarini E, Stival C, Boffi R, Lugoboni F, Veronese C, Tinghino B, et al. Factors associated with
a change in smoking habit during the first COVID-19 lockdown: An Italian cross-sectional study
among ever-smokers. BMC Public Health. 2022; 22: 1046.

Fakili F, Taylan M, Dogru S, Al-Haithamy S. Prevalence of smoking among medical students and
associated factors in Turkey. J Subst Use. 2023; 29: 382-388.

Cancello R, Soranna D, Zambra G, Zambon A, Invitti C. Determinants of the lifestyle changes
during COVID-19 pandemic in the residents of Northern Italy. Int J Environ Res Public Health.
2020; 17: 6287.

Page 19/20



OBM Neurobiology 2024; 8(3), doi:10.21926/obm.neurobiol.2403237

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Jackson SE, Garnett C, Shahab L, Oldham M, Brown J. Association of the COVID-19 lockdown
with smoking, drinking and attempts to quit in England: An analysis of 2019-20 data. Addiction.
2020; 116: 1233-1244.

Salcudean M, Andreea-Georgiana N, Cosma M, Osz B, Virgil RE, Strete EG. Medical students life
- from stress to depression and alcohol consumption. Psihiatru.ro. 2023; 4: 38. doi:
10.26416/psih.75.4.2023.8931.

Villanueva-Blasco VJ, Villanueva-Silvestre V, Vdzquez-Martinez A, Andreu-Fernandez V, Isorna
Folgar M. Cannabis use in young and adult university students before and during the COVID-19
lockdown, according to gender and age. Int J Ment Health Addict. 2022. doi: 10.1007/s11469-
022-00991-y.

Grant VV, Stewart SH, O’Connor RM, Blackwell E, Conrod PJ. Psychometric evaluation of the
five-factor modified drinking motives questionnaire-revised in undergraduates. Addict Behav.
2007; 32: 2611-2632.

Acevedo DH. ¢Qué va a ser de ti lejos de casa? (Consumo de sustancias toxicas en universitarios
espafioles y su relacion con el lugar de residencia. Proyecto uniHcos) [Internet]. Valladolid,
Spain: Universidad de Valladolid; 2018. Available from:
https://uvadoc.uva.es/bitstream/handle/10324/36519/TFG-
MM1498.pdf?sequence=1&isAllowed=y.

Buckner JD, Walukevich KA, Lemke AW, Jeffries ER. The impact of university sanctions on
cannabis use: Individual difference factors that predict change in cannabis use. Transl Issues
Psychol Sci. 2018; 4: 76-84.

Merrill JE, Stevens AK, Jackson KM, White HR. Changes in cannabis consumption among college
students during COVID-19. J Stud Alcohol Drugs. 2022; 83: 55-63.

Tholen R, Ponnet K, Van Hal G, De Bruyn S, Buffel V, Van de Velde S, et al. Substance use among
Belgian higher education students before and during the first wave of the COVID-19 pandemic.
Int J Environ Res Public Health. 2022; 19: 4348.

European Monitoring Centre for Drugs and Drug Addiction. European drug report 2020
[Internet]. Lisbon, Portugal: European Monitoring Centre for Drugs and Drug Addiction; 2020.
Available from: https://www.emcdda.europa.eu/edr2020 en.

Fernadndez Rodriguez MA, Dema Moreno S, Fontanil Gdmez Y. The influence of gender roles in
alcohol consumption: A qualitative study of adolescents and young adults in Asturias.
Adicciones. 2019; 31: 260-273.

Charles NE, Strong SJ, Burns LC, Bullerjahn MR, Serafine KM. Increased mood disorder
symptoms, perceived stress, and alcohol use among college students during the COVID-19
pandemic. Psychiatry Res. 2021; 296: 113706.

Licata F, Maruca R, Citrino EA, Bianco A. Building a healthy lifestyle: The role of emotional
intelligence among Italian university students. Sci Rep. 2023; 13: 17682.

Page 20/20


https://uvadoc.uva.es/bitstream/handle/10324/36519/TFG-MM1498.pdf?sequence=1&isAllowed=y
https://uvadoc.uva.es/bitstream/handle/10324/36519/TFG-MM1498.pdf?sequence=1&isAllowed=y
https://www.emcdda.europa.eu/edr2020_en

