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Abstract
Medical education is widely known to be demanding and stressful, with elevated 
levels of anxiety and depression among medical students. This study aims at exam-
ining well-being, perceived stress and quality of life in a sample of Italian first-year 
medical students in order to investigate the relations between these variables and 
individual characteristics and behaviours. An anonymous cross-sectional question-
naire was administered to a sample of 407 Italian first-year medical students. Psy-
chological well-being, perceived stress and quality of life were assessed using stand-
ardised questionnaires PGWBI, PSS, SF-12. Data were analysed with multivariate 
statistical methods. Significant differences in PGWBI, PSS and SF-12 scores were 
found between males and females (with poorer scores for females), between smok-
ers and non-smokers (with poorer scores for smokers) and between students who 
reported cannabis use in their lifetime and students who did not (with poorer scores 
for those who smoked cannabis). Logistic regression showed that gender (OR 0.38, 
95% CI 0.24–0.61), reported cannabis use (OR 1.82, 95% CI 1.07–3.09) and regular 
physical exercise (OR 0.54, 95% CI 0.34–0.86) were significant predictors of dis-
tress. In summary, this study shows that female medical students and students who 
reported negative health behaviours and sporadic drug use reported lower psycho-
logical well-being and quality of life and higher stress, while positive health behav-
iours might prevent distress.
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Introduction

Youth mental health is a critical public health issue and it has been estimated that 
mental illness is the main cause of disability for young people between 10 and 
24 years of age (Gore et al., 2011). Up to 10–20% of children and adolescents are 
affected by mental health problems (Kieling et al., 2011) and this precocious emer-
gence often leads to long-term impairments (Schleider et  al., 2020). Indeed, most 
mental health problems occur during adolescence and early adulthood (Mughal & 
England, 2016), and the period of university studies is particularly critical (Said 
et  al., 2013; Storrie et  al., 2010). In the landscape of studies that have dealt with 
the mental health of university students, a lot of research has focused on medical 
students, who represent a population particularly at risk and for whom high levels 
of stress and rates of psychopathology have been documented (Bore et  al., 2016; 
Dyrbye et al., 2006; Zvauya et al., 2017). Medical courses are emotionally demand-
ing and expose students to numerous sources of worry and stress that can produce 
negative effects in the long run, both on their psychological health and academic 
performance (Jafari et al., 2012; Radcliffe & Lester, 2003; Slavin et al., 2014).

Distress and mental health problems reported for medical students appear to 
remain stable throughout the years of study and training (Guthrie et al., 1998; Rosal 
et al., 1997; Willcock et al., 2004) and even after employment. Physicians frequently 
experience distress, burnout and depression, show a higher suicide rate than the 
general population (Center et al., 2003; Gold et al., 2013; Moutier, 2018) and are 
unwilling to seek help, often for reasons linked to the fear of being stigmatised due 
to their professional role (Chew-Graham et al., 2003; Dunn et al., 2009). The issue 
of gender differences is also part of the picture, especially considering the clear fem-
inization trend of the medical profession observed in recent decades (Arrizabalaga 
et al., 2015; Fond et al., 2018). Consistently with extensive evidence pointing to a 
higher risk of anxiety and depressive disorders and higher levels of chronic stress 
for the female population (Leach et  al., 2008; Matud, 2004; Seedat et  al., 2009), 
among medical students, women report lower levels of quality of life (Serinolli 
& Novaretti, 2017), greater symptoms of depression and higher risks of burnout 
(Burger & Scholz, 2018), whereas males show a greater propensity for using psy-
chotropic drugs and seeking professional help for mental health issues (Fond et al., 
2018). This last finding is noteworthy since the larger reported difficulties are usu-
ally paired with a more positive attitude towards help seeking among female uni-
versity students (Nam et al., 2010), and the contradictory trend reported for female 
medical students might highlight a particularly critical condition characterised by 
high distress and low intention to seek help.

In a broader context, a systematic review of 40 studies conducted on a sample of 
Canadian and US medical students (Dyrbye et al., 2006) found a significant preva-
lence of clinical manifestations of anxiety and depression together with high lev-
els of psychological distress among aspiring doctors. Specifically, in the studies 
examined in this review, the percentage of medical students reporting symptoms of 
depression ranged between 13 and 24% and the overall condition of medical stu-
dents appeared worse than that of the general population. However, no studies found 
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significant differences in distress between medical students and students attending 
other courses. Results converging with these findings with respect to medical stu-
dents’ mental health were also observed on English (Farrell et al., 2019), Australian 
(Leahy et  al., 2010), Swedish (Dahlin & Runeson, 2007), Norwegian (Midtgaard 
et al., 2008), Spanish (Sender et al., 2004) and Brazilian (Pacheco et al., 2017) med-
ical students and a meta-analysis (Mata et al., 2015) including studies conducted in 
North America, Europe, Asia, South America and Africa provided an updated esti-
mate of 28% for the prevalence of depression among aspiring doctors.

With reference to the Italian context, in a recent study conducted by Volpe and 
colleagues (2019) on 360 medical students, 8.6% of the sample reported at least one 
mental health problem attributable to a clinically relevant disorder, 8.9% reported 
problems related to the use of alcoholic beverages and 22.8% admitted to having 
used illicit substances.

These data underline the need for a careful assessment of the psychological well-
being and stress load of medical students. This process should consider those vari-
ables that may play a role in promoting the well-being of future doctors (Dunn et al., 
2008; Slavin et al., 2014) with a particular emphasis on individual factors such as 
health relevant habits and behaviours, whose relationships with mental health have 
been consistently showed (Bore et  al., 2016; Brehm et  al., 2016; Terebessy et  al., 
2016). Identifying specific variables associated with students’ distress is indeed the 
first step in planning preventive interventions as part of the educational curricula.

This study aims to investigate the levels of psychological well-being, stress and 
quality of life in a sample of students enrolled in the first year of a medical course at 
Sapienza University of Rome, one of the most important public universities in Italy, 
with the following objectives:

1.	 monitoring the entry condition of a convenience sample of medical students with 
regard to the main dimensions of psychological well-being, perceived stress and 
quality of life, with particular attention to gender differences;

2.	 investigating the relationships between psychological well-being, perceived stress 
and quality of life;

3.	 assessing habits, characteristics and behaviours relevant to health (physical exer-
cise, alcohol consumption, cigarette smoking, body weight, use of illicit sub-
stances, etc.) and their association with levels of psychological well-being and 
perceived stress.

Methods

Participants

A total of 407 students enrolled in the first year of the degree course in Medicine 
and Surgery at Sapienza University of Rome were involved in the study. Question-
naires were administered in paper format during lesson time in the first semester of 
the academic year, from October 2016 to January 2017. The survey objectives and 
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characteristics were illustrated to the classroom by a researcher and the students par-
ticipated on a voluntary basis; anonymity and confidentiality were guaranteed. The 
project was approved by the competent Ethics Committee at Sapienza University of 
Rome. All participants provided informed consent.

Instruments

The questionnaire used consisted of three standardised instruments which will be 
described below, preceded by an ad hoc socio-demographic section designed to col-
lect information on demographics characteristics (age, gender, nationality), body 
weight and height, drugs medical prescriptions in the last year, and behavioural 
habits relevant to health (physical exercise or sport sessions per week, frequency of 
cigarette smoking and alcohol consumption, having tried cannabis).

In order to investigate the domains of physical and psychological well-being and 
perceived stress, the Short Form 12 self-report questionnaire was administered (SF-
12; Ware et  al., 1996; Italian adaptation by Apolone et  al., 2005), along with the 
Psychological General Well-Being Index (PGWBI; Dupuy, 1990; Italian adaptation 
by Grossi et al., 2002) and the Perceived Stress Scale (PSS; Cohen et al., 1983).

Short Form 12  It is a shortened version of the SF-36 tool, consisting of 12 items 
that ask respondents to consider their health status over the last 4 weeks and meas-
ure eight domains: physical activity (PF), role and physical health (PR), role and 
emotional state (RE), mental health (MH), physical pain (BP), general health (GH), 
vitality (VT) and social activities (SF) (Ware et  al., 1996). The domains can be 
aggregated into two synthetic indexes, the Physical Component Summary (PCS) and 
the Mental Component Summary (MCS), which report the level of general physical 
health and general mental health, respectively, for which standardised scores can be 
obtained with a mean of 50 and a standard deviation of 10, where higher scores cor-
respond to better well-being. The Italian version translated and adapted by Apolone 
and collaborators (2005), which showed good psychometric properties in the context 
of population surveys, was used for this study.

Psychological General Well‑Being Index  This questionnaire measures subjective 
well-being and psychological distress. It consists of 22 items referring to the last 
four weeks whose scores can be added to obtain an overall score of psychological 
well-being. Six specific scores for the dimensions of general health, positive well-
being, vitality, depression, anxiety and self-control can be obtained (Dupuy, 1990). 
A higher score—both for the total index and the subscales—corresponds to a higher 
level of well-being. This is a widely used tool, whose validity has been confirmed 
in recent studies (Lundgren-Nilsson et al., 2013). For this study, the Italian version 
adapted by Grossi and collaborators (2002) was administered.

Perceived Stress Scale  This is a 10-item questionnaire that measures the degree of 
perceived stress over the last month. Since its first publication (Cohen et al., 1983), it 
has been widely used in the literature on heterogeneous populations. Recent studies 
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have confirmed its validity also on samples of Italian subjects (Mondo et al., 2019; 
Nielsen et al., 2016). Higher scores correspond to higher stress levels.

Statistical analyses

Descriptive statistics were used to summarise the data: numerical variables were 
summarised as mean and standard deviation or median and interquartile range, 
respectively, according to the distribution of the data; categorical variables were 
represented as frequencies and proportions. Student’s t-test or Wilcoxon test were 
applied to compare continuous variables, while Fisher’s exact test or Chi-Squared 
test were used to examine the association between categorical variables. Cronbach’s 
alpha coefficient was used to examine the reliability of the SF-12, the PGWBI and 
the PSS. The correlation between the questionnaire scores was evaluated using Pear-
son’s correlation coefficients. To identify the predictive value of the variables exam-
ined with respect to psychological distress outcomes, a logistic regression analysis 
was performed, considering as the dependent variable an estimate of psychologi-
cal distress obtained from the PSS score. The results with p-value < 0.05 were con-
sidered significant. All analysis was performed with SPSS software (version 25.0, 
SPSS, Chicago, IL, USA).

Results

Demographic characteristics

Out of the 407 students involved, 369 (137 males, 225 females, 7 cases of unde-
clared sex) answered the questionnaires validly (with a 90.6% response rate); their 
average age was 19.72 years (2.15 SD). A total of 343 students reported being Ital-
ian nationals, 26 foreign.

Psychometric properties of the PSS, PGWBI and SF‑12 questionnaires 
and relationships between the scales

The reliability analysis based on Cronbach’s alpha coefficient confirmed the good 
psychometric properties of the instruments administered in the sample under exami-
nation. According to conventional criteria (Nunnally & Bernstein, 1994), an excel-
lent reliability was found for the PGWBI, with a 0.92 coefficient, a good reliability 
for the PSS, with a 0.88 coefficient and a satisfactory reliability for the SF-12, with 
a 0.79 coefficient.

Regarding the relationships between the different scales, statistically sig-
nificant and high correlations were found between the MCS index and the total 
PGWBI (r = 0.803; p < 0.01), between the MCS and the PSS (r =  − 0.779; 
p < 0.01) and between the PGWBI total score and the PSS (r =  − 0.850; p < 0.01); 
the correlation between the two SF-12 PCS and MCS indexes was significant but 
small (r =  − 0.219; p < 0.01). Significant correlations with the MCS and the PSS 
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were also found for all the PGBWI subscales (p < 0.01); the General Health and 
Vitality subscales also correlated with the PCS index (respectively, r = 0.343; 
p < 0.01 and r = 0.111; p < 0.05).

As expected, the correlations between the MCS and the PGWBI (total and sub-
scales) were positive; higher MCS scores corresponded to higher PGWBI scores. 
The correlations between the PCS and the MCS, between the MCS and the PSS and 
between the PGWBI (total and subscales) and the PSS were instead inverse, which 
means that as the score of one scale increases, the score of the other decreases. The 
correlation coefficients are shown in full in Table 1.

Health‑relevant characteristics and behaviours

The students’ responses were codified and analysed to identify those who claimed to 
smoke cigarettes, habitually drink alcoholic beverages, exercise regularly and have 
at least one experience of cannabis consumption. The body mass index (BMI) was 
computed from the weight and height data provided as the ratio between body mass 
and squared body height in kg/m2. The data relating to behaviours relevant to health 
with the relative gender differences by percentage frequency are shown in Table 2. 
Two statistically significant results emerged: a greater proportion of males over 
females habitually used alcohol (χ2 = 11.16; p < 0.01); a greater proportion of male 
subjects reported a higher than 25 body mass index (χ2 = 13.95; p < 0.01). As for the 
use of drugs, 288 students reported having received at least one medical prescrip-
tion in the past year and—regarding mental health issues in particular—55 students 
reported being prescribed analgesic drugs and 11 students antidepressant drugs.

Scores on PSS, PGWBI and SF‑12 questionnaires

Table 3 shows the mean scores obtained on the questionnaires for the total sample 
and grouped by gender for the total scales (PSS, PGWBI, PCS and MCS) as well 
as the six PGWBI subscales. There were significant differences between the two 
genders in the PSS (t =  − 4.77; p < 0.01), where females scored higher, in the MCS 
index (t = 3.99; p < 0.01), in the PGWBI total score (t = 3.61, p < 0.01) and in the 
subscales anxiety (t = 3.6, p < 0.01), depression (t = 2.43, p < 0.05), positive wellness 
(t = 3.35, p < 0.01), self-control (t = 3.41, p < 0.01) and vitality (t = 2.15, p < 0.05), 
where males showed higher means. Overall, male students showed lower perceived 
stress and higher psychological well-being and general mental health scores than 
female students.

Next, Table 4 shows the mean scores for the total scales of the subjects grouped 
with respect to behaviours relevant to health and BMI. Among students who 
declared to be smokers, there was a significantly higher mean score for the PSS 
(p < 0.05); moreover, among those who reported to have tried out smoking cannabis, 
there was a higher score for the PSS (p < 0.01) and significantly lower mean scores 
for the PGWBI (p < 0.01) and the MCS index (p < 0.05).
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Relationship between psychological distress and health‑relevant behaviours

In order to explore the relationship between the psychological domains investigated 
by the questionnaires and the behaviours relevant to health, a binomial logistic 
regression was conducted considering as the dependent variable the presence of at 
least moderate distress, estimated from the PSS score considering a score greater 
than or equal to 14 as indicative of distress consistently with some previous contri-
butions (Kim et al., 2017; Swaminathan et al., 2016). For these analyses, we opted 
not to consider the scores from the PGWBI and SF-12 questionnaire because of the 
multidimensional nature of these tools, which makes it difficult to identify reliable 
and clinically relevant cut-off scores.

Table 2   Percentage frequencies of health-relevant behaviours and differences between males and females

BMI body mass index
* p < 0.05
** p < 0.01

Total (n = 369 
(%))

M (n = 137 (%)) F (n = 225 (%)) χ2

Cigarette smoking 22.4 19.0 24.4 1.46
Regular physical activity 36.2 39.4 34.2 0.99
Habitual use of alcohol 24.9 34.3 19.1 10.52**
Tried cannabis 38.1 36.5 39.1 0.25
BMI > 25 10.5 18.2 5.8 14.09**

Table 3   Mean PSS, PGWBI total and subscales and SF-12 scores for male and female students

PSS Perceived Stress Scale; PGWBI Psychological General Well-Being Index; ANX anxiety; DEP 
depression; POS positive wellness; SELF-CTR​ self-control; HEA general health; VIT vitality; PCS physi-
cal component summary; MCS mental component summary
* p < 0.05
** p < 0.01

Total M F

Mean SD Mean SD Mean SD t

PSS 15.73 6.58 13.63 6.29 16.89 6.33  − 4.77**
PGWBI 74.64 14.18 78.13 14.7 72.73 13.25 3.61**
PGWBI ANX 15.77 4.53 16.89 4.73 15.16 4.26 3.6**
PGWBI DEP 12.12 2.32 12.5 2.44 11.9 2.22 2.43*
PGWBI POS 11.63 3.26 12.39 3.4 11.24 3.01 3.35**
PGWBI SELF-CTR​ 11.19 2.44 11.76 2.18 10.89 2.46 3.41**
PGWBI HEA 11.97 2.12 12.19 2.09 11.82 2.15 1.62
PGWBI VIT 11.96 2.91 12.4 3.1 11.73 2.71 2.15*
PCS 55.21 5.62 55.29 4.95 55.06 6.03 0.39
MCS 42.43 10.79 45.39 10.76 40.87 10.28 3.99**
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The logistic regression analysis was conducted on 362 subjects (7 subjects who 
did not declare their gender were excluded) and considered six independent vari-
ables (gender, habitual use of alcohol, tried cannabis, cigarette smoking, regular 
physical activity, BMI > 25) as a single block. Age was not included in the inde-
pendent variables due to its low variability in the sample under examination. The 
gender variable was coded with a value of 0 for females and 1 for males, whereas 
for the other independent variables, the value 1 corresponded to the presence of 
the related behaviour or characteristic.

The complete model was statistically significant (χ2 = 40.01 with 6 degrees of 
freedom, p < 0.01) and able to discriminate between students with at least moder-
ate levels of distress and students without distress, explaining a variance percent-
age between 10.5 and 14.3% of the perceived stress (R2 of Cox and Snell = 0.15; 
R2 of Nagelkerke = 0.143) and correctly classifying 67.7% of the cases. Table 5 
shows the regression coefficients and odds ratios (OR) for the predictors consid-
ered in the model. For the three independent variables, gender (p < 0.01), tried 
cannabis (p < 0.05) and regular physical activity (p < 0.05), a statistically signifi-
cant contribution was found. As far as gender, males showed to be significantly 
less at risk of distress than females (OR = 0.38); female students are being more 
than twice as likely to show at least moderate levels of psychological distress. As 
to the other factors, those who tried cannabis were twice as likely to obtain a PSS 

Table 4   Means and standard deviations of PSS, PGWBI, PCS12 and MCS12 scores grouped by health-
relevant behaviours and body mass index

PSS Perceived Stress Scale; PGWBI Psychological General Well-Being Index; PCS physical component 
summary; MCS mental component summary; BMI body mass index
* p < 0.05
** p < 0.01

Answer PSS PGWBI PCS12 MCS12

Cigarette smoking
  Yes 17.2 ± 5.95* 72.28 ± 13.75 55.6 ± 4.96 40.41 ± 10.83
  No 15.3 ± 6.7* 75.33 ± 14.25 55.1 ± 5.8 43.01 ± 10.72

Regular physical activity
  Yes 15.01 ± 6.75 76.25 ± 13.94 55.68 ± 5.38 42.64 ± 11.04
  No 16.14 ± 6.45 73.71 ± 14.26 54.94 ± 5.74 42.30 ± 10.65

Habitual use of alcohol
  Yes 15.70 ± 5.96 76.37 ± 14.18 55.05 ± 4.97 44.18 ± 10.32
  No 15.73 ± 6.78 74.07 ± 14.16 55.26 ± 5.82 41.85 ± 10.89

Tried cannabis
  Yes 17.16 ± 6.38** 71.45 ± 14.86** 55.33 ± 5.40 40.80 ± 10.91*
  No 14.84 ± 6.55** 76.61 ± 13.40** 55.14 ± 5.75 43.43 ± 10.60*

BMI > 25
  Yes 14.64 ± 6.62 75.23 ± 14.37 55.20 ± 5.34 42.81 ± 11.87
  No 15.85 ± 6.57 74.57 ± 14.18 55.21 ± 5.66 42.38 ± 10.67
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score indicating distress (OR = 1.82). Conversely, regular physical activity was 
associated with a lower risk of distress (OR = 0.54).

Discussion

In the broader context of the literature on the well-being and mental health of medi-
cal students, the results of this study contribute to shed light on the Italian medi-
cal students’ situation, which had not been widely investigated to date. Overall, the 
findings of this research—which employed measurement instruments widely used 
in the literature and which were confirmed to be reliable in the sample under exami-
nation—showed psychological well-being scores substantially consistent with the 
average data of the Italian population for the six PGWBI subscales, although the 
total score mean was lower than that observed for the general population (Grossi 
et al., 2002) and fell below the lower range limit of normal scores (78–83) originally 
identified for the instrument (Dupuy, 1990). With respect to the SF-12 question-
naire, the average for the physical health score PCS-12 was—as expected because of 
the young age of the sample—higher than that of the general population used for the 
Italian validation of the tool (Apolone et al., 2005) and had a low variability. Con-
versely, for the mental health index MCS-12, the average student score was lower 
than the general population mean and fell below the 25th percentile.

No normative data for the PSS have been published to our knowledge for Italian 
students and so it is not possible to compare the results obtained with well-estab-
lished reference scores. However, it is interesting to observe that the scores for our 
sample are similar to those obtained when using the instrument on samples of medi-
cal students in other European countries (Zvauya et al., 2017).

For what concerns behaviours relevant to health, a high percentage of the stu-
dents surveyed reported experimenting with illicit substances (cannabis; 38.1%), 
habitually consuming alcoholic beverages (24.9%) and smoking cigarettes (22.4%). 
In addition, cigarette smokers in the sample under consideration had significantly 
higher scores of perceived stress, as did those who tried cannabis, which also 
showed significantly lower scores in psychological well-being and general mental 

Table 5   Logistic regression 
model with psychological 
distress as a dependent variable 
(PSS score ≥ 14)

OR odds ratio; CI confidence interval
* p < 0.05
** p < 0.01

B Wald test OR 95% CI

Gender  − 0.97 16.22** 0.38 0.24–0.61
Habitual use of alcohol  − 0.29 0.96 0.74 0.41–1.34
Tried cannabis 0.6 4.89* 1.82 1.07–3.09
Cigarette smoking 0.43 1.64 1.54 0.80–2.96
Regular physical activity  − 0.62 6.59* 0.54 0.34–0.86
BMI > 25  − 0.47 1.59 0.62 0.3–1.3
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health. These latter results in particular are consistent with previous studies, which 
have shown an association both between cigarette smoking and psychological prob-
lems (Cranford et  al., 2009; Patterson et  al., 2004) and between cannabis use and 
psychopathological symptoms in college students populations (Keith et al., 2015).

Overall, these preliminary data are consistent with the results of the international 
literature previously cited, which suggest that we should pay attention to the issue 
of psychological distress among medical students and highlight the importance of 
identifying behaviours at risk (Bore et al., 2016; Dyrbye et al., 2006).

Regarding gender differences, female students were found to have higher levels of 
perceived stress and lower levels of general mental health and psychological well-
being (both in relation to the PGWBI total score its subscales anxiety, depression, 
positive wellness, self-control and vitality). On the other hand, among males, the 
proportion of students habitually using alcoholic beverages and those with a body 
mass index greater than 25 were found to be greater. These results are consistent 
with the other studies mentioned above, which highlight higher levels of psychologi-
cal distress among female medical students (Burger & Scholz, 2018; Dahlin et al., 
2005; Serinolli & Novaretti, 2017) compared to a greater propensity for male stu-
dents to drink alcohol and assume substances (Fond et al., 2018).

The examination of the relationship between the scales used showed significant 
strong negative correlations between psychological well-being detected with the 
PGWBI and perceived stress detected with the PSS, and between general mental 
health (MCS index of the SF-12 questionnaire) and perceived stress. These data—
previously found in a sample of dentistry students (Sugiura et al., 2005)—corrobo-
rates the construct validity of the measuring tools used and shows a correspondence 
between high levels of perceived stress and worse outcomes in terms of general psy-
chological well-being and mental health. In order to further explore these findings, 
the predictive value of gender and behaviours relevant to health with respect to the 
experience of psychological distress was investigated by means of a binomial logis-
tic regression model, considering as the dependent variable a dichotomous estimate 
of distress obtained from the PSS score. Female gender and having tried cannabis 
were associated with higher levels of distress, whereas regular physical activity was 
shown to be associated with less distress, consistently with previous studies (McFad-
den et al., 2020; Sugiura et al., 2005).

This general picture encourages the planning and implementation of interven-
tions aimed at preventing psychological distress in medical students which should 
be integrated in the study curriculum (Dunn et  al., 2008; Slavin et  al., 2014). In 
this context, particular attention should be devoted to stress management and behav-
iours relevant to health, both by promoting virtuous conducts (e.g., regular physi-
cal activity, healthy eating) and preventing behaviours at risk (especially substance 
use and abuse). Self-care strategies could play a key role for this purpose too, given 
the growing evidence for their effectiveness and feasibility. Indeed, several studies 
showed that specific mindfulness meditation protocols might be effective in reduc-
ing distress and emotional symptoms and promoting well-being and emotion regula-
tion skills (Galante et al., 2018; Van Gordon et al., 2014) whereas rapidly teachable 
relaxation techniques could help students to reduce their anxiety levels (Aritzeta 
et al., 2017; Ozamiz-Etxebarria et al., 2020).
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As a whole, these efforts towards effective solutions take on significant impor-
tance considering the current challenges and difficulties caused by the COVID-19 
pandemic to the student population and medical students in particular (Chandra-
tre, 2020).

Finally, some limitations of this study should be taken into account when inter-
preting the results presented in this paper. Although the response rate was remark-
able, the sample involved is indeed not representative, as it was composed exclu-
sively of medical students enrolled in the first-year course of a single university. 
Therefore, our findings pertain to the characteristics of this specific population, 
and an over-representation of the female gender further limits generalisability. 
This is particularly relevant due to the substantial impact of gender and cul-
tural factors on the investigated domains (Burger and Scholz, 2018; Fond et al., 
2018; Grossi et  al., 2012). Furthermore, we adopted a cross-sectional single-
group research design, which does not allow conclusions with respect to causal 
links; further longitudinal studies are needed to shed light on the hypotheses of 
association between variables formulated in this paper. Direct comparisons with 
homologous groups of students attending other university courses with respect 
to mental health and well-being outcomes might as well be conducted in order 
to better address the specificity of the condition of medical students. Lastly, the 
use of illicit substances—for which a significant association was observed with 
psychological distress—was investigated by means of a single question about the 
experience of having tried out cannabis in the past; this type of behaviour should 
be examined more in depth with specific questions about recent events, in consid-
eration of the role they seem to play in the mental health of the student popula-
tion (Cranford et al., 2009). Subsequent research will be able to investigate these 
aspects, also in relation to the impact of COVID-19 pandemic-related restrictions 
on the psychological well-being and mental health of university students.

Conclusions

In conclusion, our results are consistent with the previous literature on medical 
students’ mental health. On the whole, our sample of first-year medical students 
showed moderate level of distress, with worse scores for female students on all 
the dimensions examined (perceived stress, psychological well-being and SF-12 
general mental health) and a higher rate of alcohol consumption among male stu-
dents. Moreover, female gender and previous substance use (cannabis) resulted 
to be risk factors for psychological distress; regular physical exercise was instead 
identified as a protective factor associated with lower psychological distress. 
Although further research should confirm these results on wider samples and lon-
gitudinal studies need to be conducted in order to better explore causal relation-
ships between individual variables and mental health outcomes, taken together, 
these findings might inform preventive interventions aimed at reducing medical 
students’ distress and promoting well-being among future doctors.
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