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Abstract: Medical students are a population that is vulnerable to the development of anxiety, depres-
sion, and burnout. This observational cross-sectional study sought to assess the levels of distress
and identify precipitating factors in all students enrolled in a Portuguese medical school during the
academic year of 2022/23. Students (n = 768) were surveyed via validated instruments to measure
anxiety, depression, and burnout. Sociodemographic information was also collected through a ques-
tionnaire. The study indicated that almost half of this population had depressive symptoms. No
differences were found in distress levels between medical schools, and when comparing curricular
years, higher levels of distress were found in the pre-clinical years in comparison to the clinical ones.
Burnout, being a woman, the existence of physical health problems, homo- and bisexual orientations,
affective family problems, problems with relationships in the academic community, difficulties in
academic performance, and daily organization were identified as predictors of distress. On the other
hand, satisfaction with the social support received and with academic ratings were identified as
protective factors. In conclusion, there is a high prevalence of distress in medical students, which
is associated with personal, physical, social, economic, and academic factors. The identification of
predictive factors of distress may allow for the early identification of vulnerable students and for
intervention and prevention strategies to be defined.
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1. Introduction

Medical students are a population at an increased risk of developing mental ill-
ness [1–3]. International studies estimate that one in three students suffers from depression,
anxiety, or burnout, and this number can reach up to 50% [4–8]. In Portugal, the data are
similar and equally worrying [9,10]. Despite the high levels of distress, the number of
students who resort to seeking professional help is low. This leads to a clinical underdiag-
nosis with important consequences [11,12]; there is a well-established relationship between
distress and decreased academic performance, substance abuse, and suicide [5,9,13–15].
Without treatment, symptoms can persist or worsen during clinical practice, leading to
repercussions on the quality of healthcare provided: clinicians in distress show lower
levels of empathy and professionalism [16–18], and there is also an increase in the number
of adverse events, the mortality rate of patients, and the abandonment of one’s medical
career [19–21]. Thus, the importance of early recognition of distress and its triggering
factors in this population becomes clear [10].

Psychological distress, commonly just called distress, is a term that encompasses non-
specific symptoms of anxiety, depression, and burnout [22]. The use of this concept allows
us to assess emotional distress in more depth through the characterization of symptoms
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that typically coexist with each other [23]. The high prevalence of distress has multifactorial
causes, and the literature suggests that its associated risk factors are established even before
medical education [24]. The path to medical training is guided by commitment, dedication,
and, often, a sense of vocation that seems, in some cases, to translate into an increase in
academic pressure exerted by the self and others during the process of obtaining one’s
degree [24,25]. Course demands, workload, isolation, irregular sleep patterns, impostor
syndrome, and maladaptive perfectionism are some of the intrinsic and extrinsic factors
often found and synergistically associated in this population, enhancing the development
of distress [26,27].

There are several studies, both national and international, that explore the prevalence
of distress in the medical field; however, most of them focus only on one pathology and/or
are carried out in small samples, making it difficult to assess the broader implications of
this problem.

The present study addresses three dimensions of distress and explores potentially
related factors in students who attended Portuguese medical education in the academic
year of 2022/2023. With this comprehensive analysis of the mental health of medical
students, we aim to expand the knowledge regarding the unique characteristics that make
this sample vulnerable, and to provide crucial tools that will help medical schools to review
intervention strategies and develop early detection plans.

2. Materials and Methods
2.1. Study Design

A cross-sectional analytical observational study was developed by researchers from
the School of Medicine of the University of Minho in Portugal.

2.2. Study Participants

All students enrolled in the Integrated Master’s degree in Medicine (MIM) program in
one of the nine Portuguese medical schools with a complete cycle of studies in the curricular
year of 2022/2023 were invited to participate, with this being the only inclusion criterion.
Students from the Faculty of Medicine of Catholica Medical School did not participate in
the study due to refusal by the respective director.

2.3. Data Collection Process

Students were surveyed through an electronic version of a self-report questionnaire
(through Google Forms). The questionnaire was shared via institutional email, social
networks of the National Association of Medical Students (ANEM), and in the respective
academic year groups. Data collection took place over three weeks (between 23 September
2022 and 13 October 2022).

Participants gave their informed consent before data collection; participation was free
and they received no compensation for participating.

2.4. Ethical Considerations and Confidentiality

This study was approved by the Ethics Committee of the University of Minho (Braga,
Portugal). Data confidentiality was guaranteed throughout the study.

2.5. Assessment Instruments
2.5.1. Sociodemographic Questionnaire

To better characterize our sample, we included a sociodemographic questionnaire
with 24 questions regarding social, academic, and financial factors, as well as perceived
problems and distress-inducing events in the participant’s life (Supplementary Table S2).

2.5.2. Beck Depression Inventory

The Beck Depression Inventory (BDI) is a scale composed of 21 questions in a self-
report format created by Beck and adapted for the Portuguese population by Vaz Serra [28,29].
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It encompasses the affective, cognitive, motivational, and physical components of de-
pression and allows for the characterization of symptom intensity with a score from
0 to 63 points [30]. Its cut-off points are the following: no depressive symptoms (up
to 12 points), mild depression (between 13 and 18 points), moderate depression (between
19 and 24 points), and severe depression (≥25 points).

2.5.3. State-Trait Anxiety Inventory—Y Form

The State-Trait Anxiety Inventory—Y (STAI-Y) form was developed by Spielberg
and translated for the Portuguese population by Danilo Silva [30]. It is composed of two
self-assessment scales with 20 questions each. One is STAI-Y1 (or State anxiety), which
allows for the identification of anxiety as a transitory state related to the feelings of the
present moment, and the other is STAI-Y2 (or Trait anxiety), which characterizes anxiety
as a stable state that is part of the individual’s personality traits and assesses commonly
felt symptoms [31,32]. The answers range from “not at all” to “very much”, and the total
score ranges from 20 to 80 points, with higher scores being associated with a state of
anxiety or a more pronounced anxious trait. The 75th percentile was used as a cut-off
(scores ≥ 52/54 points in STAI-Y1 and STAI-Y2, respectively) to identify cases with severe
symptoms [10].

There are 10 inverted rating items in STAY-Y1 (corresponding to questions 1, 2, 5, 8, 10,
11, 15, 16, 19, and 20) and 9 in STAI-Y2 (questions 21, 23, 26, 27, 30, 33, 34, 36, and 39). The
STAI-Y1 scale was applied first to prevent interference with the provided responses [32].

2.5.4. Maslach Burnout Inventory Student Survey

The Maslach burnout inventory student survey (MBI-SS) is an inventory adapted
for students by Shaufeli and for the Portuguese population by Maroco [32,33]. This scale
consists of 15 questions and assesses 3 dimensions of burnout: emotional exhaustion (5 ques-
tions, corresponding to numbers 1, 4, 10, 13, and 7), disbelief (4 questions, corresponding
to numbers 5, 2, 11, and 14), and academic effectiveness (6 questions, corresponding to
numbers 15, 6, 8, 12, 9, and 3). In the present study, the term “academic ineffectiveness”
was used through the inversion of the “academic effectiveness” subscale [33].

The MBI-SS does not allow for an overall burnout score. High scores for emotional
exhaustion and disbelief and low scores for academic effectiveness have been found to be
consistent with burnout. The 75th percentile was used as the cut-off point for each of the
three dimensions [10].

2.6. Internal Consistency

All questionnaires showed satisfactory internal consistency (Cronbach’s alpha > 0.7)
(Supplementary Table S1) [34].

2.7. Statistical Analysis

Statistical analysis was performed using the IBM® SPSS® Statistics software, version 28.
A significance level of p < 0.05 with a confidence interval of 95% was established.

Considering the sample size (n > 30), and through observation of the histograms, an
assumption of normality was made [35].

Differences in the curricular year and medical school among the BDI and STAY scores
were compared by one-way analysis of variance (ANOVA), along with post hoc Tukey’s
honestly significant difference test.

Linear regressions to identify predictors of depression and anxiety were performed.
The different possible predictors of distress (or variables) were grouped into five blocks,
(Supplementary Table S2) each corresponding to a different model. During the statistical
analysis, variables with a binary response (yes/no) were summed and recoded to “no
response checked/no problem” = 0, and “one or more response/problem” = 1. On the
other hand, Likert variables were recoded to a scale of 0 to 100, then summed and recoded
to “Not at all” = 0, “A little” = 1, “Average” = 2, and “A lot” = 3. To obtain the new



Healthcare 2023, 11, 1991 4 of 11

variable “Burnout”, questions corresponding to each of the three scales were added and
then recoded into a new one, where all values below the 75th percentile were defined as
“No burnout” = 0 and all values equal or above as “Burnout” = 1.

3. Results
3.1. Personal, Sociodemographic, Economic, and Academic Factors

A total of 767 students participated in the study, and the general characterization
of the sample is detailed in Supplementary Table S3. In general, the students’ level of
satisfaction concerning their grades was lower than the level of satisfaction felt by their
parents. Despite this, most participants were satisfied with the grades which they obtained
(Supplementary Table S4).

The “Organization of academic work” issue appeared as the most frequent problem
reported by students from all the included schools. “Physical health”, “Academic perfor-
mance”, and “Money management” were other prevalent problems among the sample
(Supplementary Table S5).

The existence of a “serious illness in someone close” in the last six months was the
most often experienced negative event (Supplementary Table S6).

Regarding social and emotional support, most students had not resorted to psycholog-
ical support since they started the course and were satisfied with the level of support they
received from their social relationships (Supplementary Tables S7 and S8).

Finally, the socioeconomic data from the sample revealed that, in most cases, both
parents of the students were in an active professional situation, and that there is no need to
obtain financial aid (Supplementary Table S9).

3.2. Prevalence of Anxiety, Depression, and Burnout

The analysis of the total sample indicated that 46.9% of the students presented a BDI
score compatible with the presence of depressive pathology (BDI > 12). Tiredness appeared
as the most reported symptom, with 59.8% of students indicating that they felt “tired more
easily than before”. Suicidal ideation was present in 12% of the surveyed students.

Regarding anxiety, 29.2 and 28.3% of the participants scored above the cut-off points for
state and trait anxiety, respectively. Concerning burnout, the prevalence rates of emotional
exhaustion, disbelief, and academic ineffectiveness were 27.4, 28.2, and 29.2% (Table 1
summarizes the prevalence of distress and Supplementary Table S10 the mean levels
of distress).

Table 1. Prevalence of distress among Portuguese medical students in the academic year 2022/2023.

Frequency, n (%)
Total Sample

Frequency, n (%)
Females

Frequency, n (%)
Males

Depression

No depression (0 to 12) 407 (53.1) 338 (52.5) 65 (56.5)
Mild (13 to 18) 146 (19.0) 121 (18.8) 23 (20.0)

Moderate (19 to 23) 109 (14.2) 92 (14.2) 15 (13.9)
Severe (≥24) 105 (13.7) 93 (14.4) 12 (10.4)

Anxiety (cut-off P75) State anxiety 224 (29.2) 194 (30.12) 29 (25.2)
Trait anxiety 217 (28.3) 191 (29.7) 24 (20.9)

Burnout
Emotional exhaustion 210 (27.4) 176 (27.3) 33 (28.7)

Disbelief 216 (28.2) 176 (27.3) 37 (32.2)
Academic ineffectiveness 224 (29.2) 179 (27.8) 44 (38.3)

The Pearson’s correlation test revealed that there is a strong association between state
anxiety and trait anxiety (r > 0.50 in p < 0.001). For this reason, all subsequent analyses
were focused on state-anxiety.
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3.3. Distress per Curricular Year

The analysis of the entire sample showed that second-year students were the ones
with higher levels of depression and emotional exhaustion (Table 2 and Supplementary
Tables S11 and S12). On the other hand, sixth graders, followed by fifth graders, showed
the lowest levels of depression.

Table 2. Average levels of depression, anxiety, and burnout.

1st 2nd 3rd 4th 5th 6th

M SD M SD M SD M SD M SD M SD

Depression 14.44 10.078 16.92 11.828 12.60 9.119 14.59 11.922 13.20 10.322 11.99 10.161

Anxiety 49.41 5.349 49.01 5.926 48.61 5.169 48.49 5.412 48.44 5.435 48.97 4.761

Emotional exhaustion 16.36 6.656 18.32 6.540 16.59 6.543 16.58 6.644 17.12 6.888 15.69 6.917

Disbelief 8.53 6.168 9.77 5.920 8.36 5.254 9.06 5.799 9.77 6.193 9.07 6.090

Academic ineffectiveness 19.62 5.653 19.41 5.732 21.19 6.169 20.44 6.172 01.20 5.636 21.10 5.815

The values in bold stand for statistically significant differences (p < 0.05).

3.4. Distress per Medical School

The one-way ANOVA comparing the means of depression, anxiety, and burnout for
the different medical schools showed no significant differences between groups (Supple-
mentary Table S13).

3.5. Predictive Factors of Depression

The analysis showed that all of the tested models were significantly correlated (p-
value < 0.05) with the dependent variable (Supplementary Table S14). Burnout and social
and financial factors made the largest contribution, with influences of 52.5% and 47.6% on
depression.

The variables with the greatest influence on the prevalence of depression were, in
descending order, burnout (β = 0.237; p-value < 0.001), the existence of physical health
problems (β = 0.185; p-value < 0.001), sexual orientation (β = 0.133; p-value < 0.001),
problems within the academic community (β = 0.121; p-value < 0.001), and family and
affective problems (β = 0.102; p-value < 0.001) (Table 3). This study indicates that a non-
heterosexual sexual orientation is associated with a higher level of depression.

Table 3. Linear regression coefficients for depression.

B
(Non-Standardized

Coefficients)

β
(Standardized
Coefficients)

t p-Value

1

Sex/gender −1.801 −0.086 −3.149 0.002
Age −0.205 −0.046 −1.148 0.251

Medical school 0.028 0.006 0.242 0.809
Curricular year 0.099 0.016 0 400 0.689

Sexual orientation 2.370 0.133 4.942 <0.001

2
Physical health 3.976 0.185 6.814 <0.001

Substance abuse −0.422 −0.009 −0.362 0.717

3

Satisfaction with academic rankings −0.030 −0.121 −4.185 <0.001
Difficulties associated with academic performance 1.524 0.071 2.378 0.018

Daily organization 1.520 0.059 2.263 0.024
Problems associated with relationships in the academic community 2.888 0.121 4.312 <0.001

4
Family and affective problems 2.199 0.102 3.925 <0.001

Financial problems 0.616 0.028 1.089 0.276
Social support −0.048. −0.308 −10.854 <0.001

5 Burnout 5.878 0.237 8.782 <0.001

The values in bold stand for statistically significant differences (p < 0.05).
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Among the independent variables with an inverse relationship with depression, social
support, followed by satisfaction with academic classification, had the greatest impact
(β = −0.308; p-value < 0.001) and (β = −0.121; p-value < 0.001), showing that the greater
the satisfaction with the support received and with academic classifications, the lower the
prevalence of depression. The linear regressions results also showed being a woman to be
associated with a higher prevalence of depression.

3.6. Predictive Factors of Anxiety

The analysis which we performed showed that all models, except the one that included
academic factors, had a significant influence on the dependent variable (Supplementary
Table S15).

The study shows that students experiencing burnout have a high risk of anxiety
symptoms (β = 0.140; p-value < 0.001) (Table 4).

Table 4. Linear regression coefficients for anxiety.

B
(Non-Standardized

Coefficients)

β
(Standardized
Coefficients)

t p-Value

1

Sex/gender −0.288 −0.028 −0.716 0.050
Age 0.188 0.085 1497 0.602

Medical school 0.014 0.006 0.176 0.940
Curricular year −0.378 −0.123 −2161 0.321

Sexual orientation −0.925 −0.105 −2740 0.035

2
Physical health 0.627 0.059 1526 0.180

Substance abuse −0.704 −0.031 −0.860 0.546

3

Satisfaction with academic rankings 0.001 0.012 0.282 0.112
Difficulties associated with academic performance −0.009 −0.001 −0.020 0.894

Daily organization −0.388 −0.030 −0.820 0.452
Problems associated with relationships in the academic community −0.142 −0.012 −0.302 0.635

4
Family and affective problems 0.300 0.028 0.762 0.536

Financial problems 0.355 0.033 0.893 0.742
Social support 0.014 0.178 4422 0.102

5 Burnout 1.729 0.140 3671 <0.001

The values in bold stand for statistically significant differences (p < 0.05).

4. Discussion

This study demonstrated the existence of depressive symptoms in 46.9% of students.
Although this figure is above the 20 to 30% which is frequently reported [4,5,10], it is
in line with previous reports [2,36]. Suicidal ideation was reported in 12% of students,
while studies focusing on this topic have shown a dispersion of values ranging from 6 to
50% [14,37,38].

Regarding anxiety, international studies point to average levels higher than those
obtained in this study [6,39]. Anxiety symptoms are often associated with fatigue and
academic overload, which is felt especially around evaluation periods [40]. The fact that the
data were collected shortly after the beginning of the academic year may explain this result.

Regarding burnout, the small number of studies on the Portuguese population makes
any comparisons impossible; even so, it was possible to infer that its existence is associated
with a higher prevalence of depression and anxiety.

Distress values in the study population, although high and worrying, are not new and
have been extensively described in the literature. The focus of this study was to identify
and understand the factors behind them and to expand the existing literature. In this sense,
the following dimensions were addressed and will be discussed here: personal, physical,
social, economic, and academic.

In the personal dimension, this study showed a strong association between being
a woman and the prevalence of depression, reinforcing what has previously been de-
scribed [8,41]. The symptomatic expression of psychiatric pathology in men tends to be
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external, while in women, it is often internal [42,43]. This may be a cause of underdiagnosis,
explaining the sex/gender disparity. It was not possible to establish relationships between
distress and non-binary genders due to their reduced representation in the sample.

In our study, non-heterosexual students were also more depressed [44,45]. Minorities
in general, and sexual minorities, have been described as a population which is more
vulnerable to distress [44,45]. The challenges of establishing an identity with the pre-
established “pattern” associated with the risks and consequences of segregation as a
confounder may be one of the underlying factors.

Medical schools and society must seek to play an active role in the protection and,
above all, the inclusion of minorities. This can be accomplished through education about
unconscious bias and increased representation within the university’s workforce.

In the physical dimension, there are several factors to consider. The study showed that
students with more physical health problems have more depressive symptoms. At the same
time, a large percentage of students reported feeling more tired than usual. The association
between distress and physical health problems has been described previously [40,46]. Here,
there is the risk of establishing and perpetuating a cycle with distress symptoms created by
physical symptoms and vice versa. Although these data were not included in this study, in
the future, it may be important to explore the impact that regular physical exercise, sleep
quality, and diet have on students’ mental health.

In the social dimension, it appears that a considerable percentage of students are not
satisfied with their social activities or with the level of support received through their
relationships. The demand experienced in medical school can mean a reduction in close ties
and a feeling of isolation [46]. This is worrying, as the existence of a good social support
network and satisfaction with social activities have been described as coping tools for
academic challenges and aid in the prevention of distress [10,40,47].

An opportunity for intervention by medical schools arises here by encouraging partic-
ipation in extracurricular activities and creating a medical curriculum that considers the
level and duration of periods of greater academic load.

Regarding the financial dimension, most students reported not needing financial
support, and our model did not show any significant association between this and the
dimensions of distress under study. The route leading to medical school selects financially
privileged students [48]. In addition, the financial burden required for higher education
in Portugal is very different from that felt in other Western countries. Still, there is an
established association between the existence of financial difficulties and higher levels of
depression [49]. This should be anticipated by medical schools through structures to assist
students in need.

Regarding the academic dimension, there was a discrepancy concerning which of
the curricular years were associated with the highest levels of depression and anxiety.
Some studies have indicated that distress increases in the first two years and decreases
throughout the degree program [10,50]. Our work corroborates these results, showing that
despite the high levels of anxiety experienced in the first year, the highest levels of distress
are present in the second year, and the lowest in the sixth year. This may be due to the
progressive development of a functional study method and academic load management
tools. This would also explain why the pre-clinical years are characterized by higher levels
of anxiety. This study, in agreement with others, demonstrates that difficulties associated
with academic performance and daily organization have an impact on the prevalence of
depression [45,51]. The early identification of students with difficulties in this field and the
existence of programs that promote the sharing of advice among older students at different
stages of training could have a positive influence on the students’ levels of distress in the
first few years.

It is important to mention the association between satisfaction with ratings and depres-
sion, which was verified in this study, and the advantages and disadvantages associated
with this relationship. If, on the one hand, it is positive to confirm that the feeling of
reward for effort is a protective factor against distress, on the other hand, it is necessary to
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pay attention to the potentially dangerous association between academic validation and
self-worth [52]. Our study demonstrates that the level of satisfaction that students feel for
their academic performance is lower than their perception of the level of satisfaction felt by
their parents. This may be due to the perfectionist and self-critical profile often associated
with this sample [53]. This profile can impact students’ self-esteem, with consequences
on levels of empathy and the clinical relationships established with patients [54]. It is
important to provide students with an environment where there is room for error and
where it is possible to explore other aspects of their personal and academic identity. This
can be accomplished by diversifying the areas which are valued in the curriculum and
adjusting the academic load.

Our study participants are in a highly demanding, but also honorable career, and
we know that stress and perfectionism have been important factors in the pathways that
brought them here. We focused on the negative elements of distress to alert authorities and
encourage change because we believe that these often pass unnoticed. With that in mind,
we look forward to exploring other perspectives on stress in future studies, and perhaps
even how it can be balanced to maximize the positive elements.

Although each medical school has a particular and differentiated curriculum, no
differences were found in their students’ distress levels. It is not clear why this occurs.
It is possible that the similarities between schools are greater than their differences, or
that an effective formula has not yet been developed to significantly reduce the levels of
anxiety, depression, and burnout experienced by students. In addition, there is a stress
factor common to all schools—the requirements of the path to accessing a specialty after
graduation. There is work still to be done that extends beyond the training period, beyond
the role of medical schools, and that concerns the prevailing culture that promotes the
doctor to the role of “hero”, often describing him/her as “resilient” [55]. This idea may
force future physicians into roles where there is little room to accommodate the physical,
emotional, and psychological ups and downs that are part of the human experience [56].

Study Limitations

The study was carried out with a convenience sample, so it is difficult to guarantee the
true representation of Portuguese medical students. There may be an overestimation of the
results because the greater number of responses may be coming from people to whom the
topic being studied is more appealing (for example, students with symptoms of distress).

The study was conducted after a long period of vacation, shortly after the beginning
of the academic year, which is another possible limitation.

The self-report format of the applied questionnaires is also a limitation of the study.
The lack of literature on distress in the Portuguese medical student population limits

the number of comparisons that can be made, as well as the framing of the results.

5. Conclusions

The high prevalence of depression, anxiety, and burnout in medical students is a
well-known problem in the medical community. The causes are multiple, and include
factors of personal, physical, social, economic, and academic nature.

This study sought to understand the predictors associated with levels of distress and
to identify some points of resolution in them that can be implemented by medical schools.

It is essential to identify and protect this vulnerable group of students and to rethink
the characteristics of medical education and culture that enable the development of distress.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/healthcare11141991/s1, Table S1: Internal consistency of the
instruments used; Table S2: Independent variables grouped in models; Table S3: General charac-
terization of the sample; Table S4: Descriptive analysis of the perception of academic performance;
Table S5: Descriptive analysis of the perception of problems and difficulties; Table S6: Descriptive
analysis of negative life events in the last six months; Table S7: Descriptive analysis of the use of
psychological support resources; Table S8: Descriptive analysis of the perception of social support;
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Table S9: Descriptive analysis of the socioeconomic situation; Table S10: Mean distress scores; Table
S11: Analysis of distress according to the curricular year (one-way ANOVA); Table S12.1: Compar-
ison of anxiety level by curricular year (one-way ANOVA and post-hoc HSD Tukey); Table S12.2:
Comparison of anxiety level by curricular year (one-way ANOVA and post-hoc HSD Tukey); Table
S12.3: Comparison of anxiety level by curricular year (one-way ANOVA and post-hoc HSD Tukey);
Table S13: Analysis of distress as a function of medical school (One-way ANOVA); Table S14: Values
referring to linear regressions for the dependent variable of depression; Table S15: Values referring to
linear regressions for the dependent variable of anxiety.

Author Contributions: Conceptualization, P.M.; methodology, V.D.-T., M.P.-P. and P.M.; formal
analysis, V.D.-T., M.P.-P. and P.M.; investigation, V.D.-T., M.P.-P. and P.M.; data curation, V.D.-T.,
M.P.-P. and P.M.; writing—original draft preparation, V.D.-T.; writing—review and editing, V.D.-T.,
M.P.-P. and P.M.; supervision, P.M.; project administration, P.M.; funding acquisition, P.M. All authors
have read and agreed to the published version of the manuscript.

Funding: This research was funded by national funds through the Foundation for Science and
Technology (FCT)—projects UIDB/50026/2020 and UIDP/50026/2020. This publication was funded
by 2CA-Braga.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Ethics Committee of University of Minho (protocol code CEICVS
064/2015) on 30 May 2022.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Not applicable.

Acknowledgments: The authors would like to acknowledge all the students who participated in the
study, as well as ANEM for their assistance in disseminating the study.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of the data; in the writing of the manuscript;
or in the decision to publish the results.

References
1. Maser, B.; Danilewitz, M.; Guérin, E.; Findlay, L.; Frank, E. Medical Student Psychological Distress and Mental Illness Relative to

the General Population. Acad. Med. 2019, 94, 1781–1791. [CrossRef]
2. Pokhrel, N.B.; Khadayat, R.; Tulachan, P. Depression, anxiety, and burnout among medical students and residents of a medical

school in Nepal: A cross-sectional study. BMC Psychiatry 2020, 20, 298. [CrossRef]
3. Jacob, R.; Li, T.; Martin, Z.; Burren, A.; Watson, P.; Kant, R.; Davies, R.; Wood, D.F. Taking care of our future doctors: A service

evaluation of a medical student mental health service. BMC Med. Educ. 2020, 20, 172. [CrossRef]
4. Tabalipa, F.O.; Souza, M.F.; Pfützenreuter, G.; Lima, V.C.; Traebert, E.; Traebert, J. Prevalence of Anxiety and Depression among

Medical Students. Rev. Bras. Educ. Med. 2015, 39, 388–394. [CrossRef]
5. Rotenstein, L.S.; Ramos, M.A.; Torre, M.; Segal, J.B.; Peluso, M.J.; Guille, C.; Sen, S.; Mata, D. Prevalence of Depression, Depressive

Symptoms, and Suicidal Ideation Among Medical Students. JAMA 2016, 316, 2214. [CrossRef]
6. Quek, T.; Tam, W.; Tran, B.X.; Zhang, M.; Zhang, Z.; Ho, C.S.-H.; Ho, R.C.-M. The Global Prevalence of Anxiety Among Medical

Students: A Meta-Analysis. Int. J. Environ. Res. Public Health 2019, 16, 2735. [CrossRef]
7. Almutairi, H.; Alsubaiei, A.; Abduljawad, S.; Alshatti, A.; Fekih-Romdhane, F.; Husni, M.; Jahrami, H. Prevalence of burnout in

medical students: A systematic review and meta-analysis. Int. J. Soc. Psychiatry 2022, 68, 1157–1170. [CrossRef]
8. Mirza, A.A.; Baig, M.; Beyari, G.M.; Halawani, M.A.; Mirza, A.A. Depression and Anxiety among Medical Students: A Brief

Overview. Adv. Med. Educ. Pract. 2021, 12, 393–398. [CrossRef]
9. Moreira, J.S.; Moreira, C.A.; Telles-Correia, D. Anxiety, Depression and Academic Performance: A Study amongst Portuguese

Medical Students versus Non-Medical Students. Acta Med. Port. 2018, 31, 454–462. [CrossRef]
10. Silva, V.; Costa, P.; Pereira, I.; Faria, R.; Salgueira, A.P.; Costa, M.J.; Sousa, N.; Cerqueira, J.J.; Morgado, P. Depression in medical

students: Insights from a longitudinal study. BMC Med. Educ. 2017, 17, 184. [CrossRef]
11. Dyrbye, L.N.; Thomas, M.R.; Shanafelt, T.D. Medical Student Distress: Causes, Consequences, and Proposed Solutions. Mayo

Clin. Proc. 2005, 80, 1613–1622. [CrossRef] [PubMed]
12. Shahaf-Oren, B.; Madan, I.; Henderson, C. “A lot of medical students, their biggest fear is failing at being seen to be a functional

human”: Disclosure and help-seeking decisions by medical students with health problems. BMC Med. Educ. 2021, 21, 599.
[CrossRef] [PubMed]

13. Yousafzai, A.; Ahmer, S.; Syed, E.; Bhutto, N.; Iqbal, S.; Siddiqi, M.; Zaman, M. Well-being of medical students and their awareness
on substance misuse: A cross-sectional survey in Pakistan. Ann. Gen. Psychiatry 2009, 8, 8. [CrossRef]

https://doi.org/10.1097/ACM.0000000000002958
https://doi.org/10.1186/s12888-020-02645-6
https://doi.org/10.1186/s12909-020-02075-8
https://doi.org/10.1590/1981-52712015v39n3e02662014
https://doi.org/10.1001/jama.2016.17324
https://doi.org/10.3390/ijerph16152735
https://doi.org/10.1177/00207640221106691
https://doi.org/10.2147/AMEP.S302897
https://doi.org/10.20344/amp.9996
https://doi.org/10.1186/s12909-017-1006-0
https://doi.org/10.4065/80.12.1613
https://www.ncbi.nlm.nih.gov/pubmed/16342655
https://doi.org/10.1186/s12909-021-03032-9
https://www.ncbi.nlm.nih.gov/pubmed/34865636
https://doi.org/10.1186/1744-859X-8-8


Healthcare 2023, 11, 1991 10 of 11

14. Goebert, D.; Thompson, D.; Takeshita, J.; Beach, C.; Bryson, P.; Ephgrave, K.; Alan, K.; Monique, K.; Joel, S.; Jodi, T. Depressive
Symptoms in Medical Students and Residents: A Multischool Study. Acad. Med. 2009, 84, 236–241. [CrossRef] [PubMed]

15. Beautrais, A. Stress and suicide in medical students and physicians. N. Z. Med. Stud. J. 2020, 30, 11–14. [CrossRef]
16. Gleichgerrcht, E.; Decety, J. Empathy in Clinical Practice: How Individual Dispositions, Gender, and Experience Moderate

Empathic Concern, Burnout, and Emotional Distress in Physicians. PLoS ONE 2013, 8, e61526. [CrossRef]
17. Zenasni, F.; Boujut, E.; Woerner, A.; Sultan, S. Burnout and empathy in primary care: Three hypotheses. Br. J. Gen. Pract. 2012, 62,

346–347. [CrossRef]
18. Mareiniss, D.P. Decreasing GME Training Stress to Foster Residents’ Professionalism. Acad. Med. 2004, 79, 825–831. [CrossRef]
19. Tucunduva, L.T.C.; Garcia, A.P.; Prudente, F.V.B.; Centofanti, G.; Souza, C.M.; Monteiro, T.A.; Vince, F.A.H.; Samano, E.S.T.;

Gonçalves, M.S.S.; Giglio, A.D. A síndrome da estafa profissional em médicos cancerologistas brasileiros. Rev. Assoc. Med. Bras.
2006, 52, 108–112. [CrossRef]

20. Tawfik, D.S.; Profit, J.; Morgenthaler, T.I.; Satele, D.; Sinsky, C.A.; Dyrbye, L.N.; Tutty, M.A.; West, C.P.; Shanafelt, T.D. Physician
Burnout, Well-being, and Work Unit Safety Grades in Relationship to Reported Medical Errors. Mayo Clin. Proc. 2018, 93,
1571–1580. [CrossRef]

21. Abbasi, J. Pushed to Their Limits, 1 in 5 Physicians Intends to Leave Practice. JAMA 2022, 327, 1435. [CrossRef]
22. Phillips, M.R. Is distress a symptom of mental disorders, a marker of impairment, both or neither? World Psychiatry 2009, 8, 91–92.
23. Drapeau, A.; Marchand, A.; Beaulieu-Prevost, D. Epidemiology of Psychological Distress. In Mental Illnesses—Understanding,

Prediction and Control; InTech: Rijeka, Croatia, 2012.
24. Atkinson, S.R. Elevated psychological distress in undergraduate and graduate entry students entering first year medical school.

PLoS ONE 2020, 15, e0237008. [CrossRef]
25. Erschens, R.; Herrmann–Werner, A.; Keifenheim, K.E.; Loda, T.; Bugaj, T.J.; Nikendei, C.; Lammerding–Köppel, M.; Zipfel,

S.; Junne, F. Differential determination of perceived stress in medical students and high-school graduates due to private and
training-related stressors. PLoS ONE 2018, 13, e0191831. [CrossRef] [PubMed]

26. Hill, M.R.; Goicochea, S.; Merlo, L.J. In their own words: Stressors facing medical students in the millennial generation. Med.
Educ. Online 2018, 23, 1530558. [CrossRef]

27. Weber, J.; Skodda, S.; Muth, T.; Angerer, P.; Loerbroks, A. Stressors and resources related to academic studies and improvements
suggested by medical students: A qualitative study. BMC Med. Educ. 2019, 19, 312. [CrossRef]

28. Beck, A.T. An Inventory for Measuring Depression. Arch. Gen. Psychiatry 1961, 4, 561. [CrossRef]
29. Vaz, A.; Abreu, J. Assessment of clinical depression: Test of application of the Beck Depression Inventory to a sample of depressed

patients. Coimbra. Med. 1973, 20, 623–644.
30. Luís Pais Ribeiro, J. Mental Health Inventory: Um Estudo de Adaptação À População Portuguesa. Fac. De Psicol. E De Ciências Da

Educ.—Univ. Do Porto 2001, 2, 77–99.
31. Telles-Correia, D.; Barbosa, A. Anxiety and depression in medicine: Models and measurement. Acta Med. Port. 2009, 22, 89–98.
32. Silva, D.; Gonçalves, M.; Simões, M.; Almeida, L. Psychological assessment: Validated instruments for the Portuguese population—

The state-trait anxiety inventory. Ed. Quartet 2003, 4, 45–63.
33. Maroco, J.; Tecedeiro, M. Maslach ’s Burnout Inventory for Portuguese Students. Psicol. Saúde E Doenças 2009, 10, 227–235.
34. Tavakol, M.; Dennick, R. Making sense of Cronbach’s alpha. Int. J. Med. Educ. 2011, 2, 53–55. [CrossRef]
35. Kwak, S.G.; Kim, J.H. Central limit theorem: The cornerstone of modern statistics. Korean J. Anesthesiol. 2017, 70, 144. [CrossRef]
36. Gold, J.A.; Hu, X.; Huang, G.; Trockel, M.; Li, W.; Wu, Y.; Gao, S.; Liu, Z.-N.; Rohrbaugh, R.M.; Wilkins, K.M. Medical student

depression and its correlates across three international medical schools. World J. Psychiatr. 2019, 9, 65–77. [CrossRef]
37. Brailovskaia, J.; Teismann, T.; Lewitzka, U.; Gao, Z.; Zhang, X.C.; Margraf, J. Suicidal ideation, suicide attempts and positive

mental health in Chinese medical students. J. Affect. Disord. Rep. 2022, 9, 100354. [CrossRef]
38. Coentre, R.; Góis, C. Suicidal ideation in medical students: Recent insights. Adv. Med. Educ. Pract. 2018, 9, 873–880. [CrossRef]

[PubMed]
39. Vasconcelos, T.; Dias, B.; Andrade, L.; Melo, G.; Barbosa, L.; Souza, E. Prevalence of anxiety and depression symptoms in medical

students. Braz. J. Med. Educ. 2015, 39, 135–142.
40. Bergmann, C.; Muth, T.; Loerbroks, A. Medical students’ perceptions of stress due to academic studies and its interrelationships

with other domains of life: A qualitative study. Med. Educ. Online 2019, 24, 1603526. [CrossRef]
41. Dyrbye, L.N.; Thomas, M.R.; Shanafelt, T.D. Systematic Review of Depression, Anxiety, and Other Indicators of Psychological

Distress Among U.S. and Canadian Medical Students. Acad. Med. 2006, 81, 354–373. [CrossRef]
42. Smith, D.T.; Mouzon, D.M.; Elliott, M. Reviewing the Assumptions About Men’s Mental Health: An Exploration of the Gender

Binary. Am. J. Mens. Health 2018, 12, 78–89. [CrossRef]
43. Cavanagh, A.; Wilson, C.J.; Caputi, P.; Kavanagh, D.J. Symptom endorsement in men versus women with a diagnosis of

depression: A differential item functioning approach. Int. J. Soc. Psychiatry 2016, 62, 549–559. [CrossRef] [PubMed]
44. Hardeman, R.R.; Przedworski, J.M.; Burke, S.E.; Burgess, D.J.; Phelan, S.M.; Dovidio, J.F.; Nelson, D.; Rockwood, T.; Rynet, v.M.

Mental Well-Being in First Year Medical Students: A Comparison by Race and Gender. J. Racial. Ethn. Health Disparities 2015, 2,
403–413. [CrossRef]

45. Abdulghani, H.M.; AlKanhal, A.A.; Mahmoud, E.S.; Ponnamperuma, G.G.; Alfaris, E.A. Stress and Its Effects on Medical Students:
A Cross-sectional Study at a College of Medicine in Saudi Arabia. J. Health Popul. Nutr. 2011, 29, 516. [CrossRef] [PubMed]

https://doi.org/10.1097/ACM.0b013e31819391bb
https://www.ncbi.nlm.nih.gov/pubmed/19174678
https://doi.org/10.57129/EQAM7870
https://doi.org/10.1371/journal.pone.0061526
https://doi.org/10.3399/bjgp12X652193
https://doi.org/10.1097/00001888-200409000-00003
https://doi.org/10.1590/S0104-42302006000200021
https://doi.org/10.1016/j.mayocp.2018.05.014
https://doi.org/10.1001/jama.2022.5074
https://doi.org/10.1371/journal.pone.0237008
https://doi.org/10.1371/journal.pone.0191831
https://www.ncbi.nlm.nih.gov/pubmed/29385180
https://doi.org/10.1080/10872981.2018.1530558
https://doi.org/10.1186/s12909-019-1747-z
https://doi.org/10.1001/archpsyc.1961.01710120031004
https://doi.org/10.5116/ijme.4dfb.8dfd
https://doi.org/10.4097/kjae.2017.70.2.144
https://doi.org/10.5498/wjp.v9.i4.65
https://doi.org/10.1016/j.jadr.2022.100354
https://doi.org/10.2147/AMEP.S162626
https://www.ncbi.nlm.nih.gov/pubmed/30568525
https://doi.org/10.1080/10872981.2019.1603526
https://doi.org/10.1097/00001888-200604000-00009
https://doi.org/10.1177/1557988316630953
https://doi.org/10.1177/0020764016653980
https://www.ncbi.nlm.nih.gov/pubmed/27335340
https://doi.org/10.1007/s40615-015-0087-x
https://doi.org/10.3329/jhpn.v29i5.8906
https://www.ncbi.nlm.nih.gov/pubmed/22106758


Healthcare 2023, 11, 1991 11 of 11

46. Almesned, I.; Alqahtani, N.; Alarifi, J.; Alsaawy, T.; Agha, S.; Alhumaid, M. Prevalence of primary headache among medical
students at King Saud bin Abdulaziz University for Health Sciences, Riyadh, Saudi Arabia. J. Family Med. Prim. Care 2018, 7, 1193.
[CrossRef]

47. Baqutayan, S. Stress and Social Support. Indian J. Psychol. Med. 2011, 33, 29–34. [CrossRef]
48. Steven, K.; Dowell, J.; Jackson, C.; Guthrie, B. Fair access to medicine? Retrospective analysis of UK medical schools application

data 2009–2012 using three measures of socioeconomic status. BMC Med. Educ. 2016, 16, 11. [CrossRef] [PubMed]
49. Richardson, T.; Elliott, P.; Roberts, R.; Jansen, M. A Longitudinal Study of Financial Difficulties and Mental Health in a National

Sample of British Undergraduate Students. Community Ment. Health J. 2017, 53, 344–352. [CrossRef] [PubMed]
50. Voltmer, E.; Köslich-Strumann, S.; Voltmer, J.-B.; Kötter, T. Stress and behavior patterns throughout medical education—A six

year longitudinal study. BMC Med. Educ. 2021, 21, 454. [CrossRef]
51. Coskun, O.; Ocalan, A.O.; Ocbe, C.B.; Semiz, H.O.; Budakoglu, I. Depression and hopelessness in pre-clinical medical students.

Clin. Teach. 2019, 16, 345–351. [CrossRef]
52. Crocker, J.; Park, L.E. The Costly Pursuit of Self-Esteem. Psychol. Bull. 2004, 130, 392–414. [CrossRef]
53. Sampath, H.; Das, D.; Soohinda, G.; Dutta, S. Is Excessive Self-Criticism and Inadequate Self-Compassion Hurting the Well-Being

of Future Doctors? J. Evol. Med. Dent. Sci. 2019, 8, 2385–2388. [CrossRef]
54. Huang, L.; Thai, J.; Zhong, Y.; Peng, H.; Koran, J.; Zhao, X.-D. The Positive Association Between Empathy and Self-Esteem in

Chinese Medical Students: A Multi-Institutional Study. Front. Psychol. 2019, 10, 1921. [CrossRef] [PubMed]
55. Cox, C.L. ‘Healthcare Heroes’: Problems with media focus on heroism from healthcare workers during the COVID-19 pandemic.

J. Med. Ethics 2020, 46, 510–513. [CrossRef] [PubMed]
56. Young, A. Reducing Burnout Depends on Changing the Culture of Medicine. Healio Ophthalmology. 2021. Available online: https:

//www.healio.com/news/ophthalmology/20210826/reducing-burnout-depends-on-changing-the-culture-of-medicine (ac-
cessed on 1 November 2022).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.4103/jfmpc.jfmpc_240_18
https://doi.org/10.4103/0253-7176.85392
https://doi.org/10.1186/s12909-016-0536-1
https://www.ncbi.nlm.nih.gov/pubmed/26759058
https://doi.org/10.1007/s10597-016-0052-0
https://www.ncbi.nlm.nih.gov/pubmed/27473685
https://doi.org/10.1186/s12909-021-02862-x
https://doi.org/10.1111/tct.13073
https://doi.org/10.1037/0033-2909.130.3.392
https://doi.org/10.14260/jemds/2019/522
https://doi.org/10.3389/fpsyg.2019.01921
https://www.ncbi.nlm.nih.gov/pubmed/31496978
https://doi.org/10.1136/medethics-2020-106398
https://www.ncbi.nlm.nih.gov/pubmed/32546658
https://www.healio.com/news/ophthalmology/20210826/reducing-burnout-depends-on-changing-the-culture-of-medicine
https://www.healio.com/news/ophthalmology/20210826/reducing-burnout-depends-on-changing-the-culture-of-medicine

	Introduction 
	Materials and Methods 
	Study Design 
	Study Participants 
	Data Collection Process 
	Ethical Considerations and Confidentiality 
	Assessment Instruments 
	Sociodemographic Questionnaire 
	Beck Depression Inventory 
	State-Trait Anxiety Inventory—Y Form 
	Maslach Burnout Inventory Student Survey 

	Internal Consistency 
	Statistical Analysis 

	Results 
	Personal, Sociodemographic, Economic, and Academic Factors 
	Prevalence of Anxiety, Depression, and Burnout 
	Distress per Curricular Year 
	Distress per Medical School 
	Predictive Factors of Depression 
	Predictive Factors of Anxiety 

	Discussion 
	Conclusions 
	References

