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Abstract: Medical residents constitute a vulnerable population susceptible to mental health disorders.

In Italy, this was evident during the COVID-19 pandemic, when medical residents served on the

front line and provided significant support to healthcare services. Therefore, the working group on

“Public Mental Health” of the Medical Residents” Council of the Italian Society of Hygiene, Preventive

Medicine, and Public Health (S.It.I.) designed the “Residents” mental health investigation, a dynamic

longitudinal study in Italy” (ReMInDIt). This longitudinal study aims to assess the mental status of
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medical residents and to explore potential cause—effect relationships between risk/protective factors
(identified among sociodemographic, residency program, and lifestyle characteristics) and mental
health outcomes (anxiety and depressive symptoms). Data will be collected from a study population
of 3615 residents enrolled in Italian residency programs in public health, occupational medicine,
and forensic medicine through an online questionnaire that includes validated tools, requires 10 min
for completion, and is disseminated by the residents” Councils. It will be followed by a follow-
up administration after 12 months. The ReMInDIt study will play a significant role in generating
evidence crucial for enhancing mental health services and promoting protective factors for the mental
well-being of this important segment of healthcare professionals.

Keywords: mental health; healthcare personnel; medical residencies; longitudinal studies; proto-
col study

1. Introduction

Mental health disorders pose a substantial public health hurdle. Current estimates sug-
gest that approximately 970 million individuals worldwide grapple with such conditions,
making up 13% of the global population [1,2]. The spectrum of pathological conditions
affecting mental health is extensive. Depression and anxiety are the most prevalent and
have the greatest impact on the global burden of disease, ranking 13th and 24th, respec-
tively, in terms of their effect on disability-adjusted life years [3]. In particular, depression
and anxiety lead to a marked decline in quality of life, resulting in psychosocial disabilities
and states of distress that profoundly affect cognitive abilities, emotional regulation, and
behavior [4].

Several studies highlight that healthcare professionals are characterized by a higher
prevalence of symptoms typical of mental health disorders compared to the general popu-
lation. For example, Gong et al.’s study reports that 25.7% of physicians exhibit depressive
symptoms, and 28.1% exhibit anxiety symptoms as assessed through the Zung Self-Rating
Anxiety Scale (SAS) and the Zung Self-Rating Depression Scale (SDS) [5-7]. The COVID-19
pandemic has exacerbated this phenomenon, causing a substantial increase in the preva-
lence of mental health disorders among healthcare professionals both during and after the
pandemic. For instance, Hill et al.’s study reports a prevalence of depressive symptoms of
46.2% and anxiety symptoms of 45.9% [8].

Among healthcare professionals, medical residents not only represent a numerically
significant portion but also serve as a fundamental resource to support health systems
and constitute, at the same time, the future of the health workforce. Studies conducted
before the pandemic using validated tools, such as the 21-item Depression, Anxiety, and
Stress Scale (DASS-21), the General Health Questionnaire (GHQ), the Hospital Anxiety
and Depression Scale (HADS-D), and the 9-item Patient Health Questionnaire (PHQ-9),
had already highlighted a relevant prevalence of mental health symptoms in this category,
comparable to that of other healthcare professionals [9]. The distress experienced by
residents during their training period has emerged as a pervasive issue. Some studies
found higher rates of depression compared to the general population [5], which have been
associated with the delivery of low-quality care and an increase in errors during healthcare
practices [10,11]. In this context, research also emphasizes variances among different
specialties, different years of training, or in relation to gender [12-14]. The importance of
proactively addressing this issue is evident, especially considering that residents have been
found to be less prone to seek help through mental health services [15].

Similar to the general population, medical residents saw their personal and social
lives upended by the COVID-19 pandemic and by the public policies that were enacted
to prevent and control the spread of the virus. For instance, lockdown policies like the
ones adopted in Italy have generally led to decreases in physical activity and increases in
sedentary behavior [16]. Physical activity is well-documented as a mental health enhancer
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and as a protective factor against depression and anxiety [17,18]. Looking at a sample of
Italian doctors, a study found that, in 2020, about 71% of them increased their food intake
and 14% their alcohol consumption when compared to the pre-pandemic period [19].

The Mediterranean diet, under its wider and more complete characterization, rep-
resents a set of healthy habits related not only to food but also to physical activity and
the quantity and mode of alcohol consumption. As such, it has already been linked to a
number of favorable health outcomes, first and foremost in the prevention of cardiovascular
disease [20]. More recently, research has explored its role in the neuropsychological domain,
such as in the prevention of Alzheimer’s disease or the treatment of depression [21,22].

Medical professionals experienced all the same numerous restrictions to personal
and social life as the general population, coupled with an increase in working time and
professional responsibility. These stressors could have led to a change in some health
behaviors, such as eating and exercising.

During the COVID-19 pandemic in Italy, medical residents from various branches
of Medical Residencies played a significant role in implementing control and response
measures. This required an immediate adaptation for many residents, as they were tasked
with additional responsibilities beyond their usual training curriculum. Residents in the
clinical services branch were particularly involved, as their training focuses on the essential
skills needed to provide services crucial during a pandemic. Within the clinical services area,
the class of specializations in public health includes residency programs in public health,
occupational medicine, and forensic medicine [23]. These 4-year residency programs offer
residents practical experiences not only in hospitals but also in local healthcare facilities,
emphasizing preventive medicine and primary healthcare. During the pandemic, residents
in these disciplines played a key role in supporting not only epidemiological surveillance
activities, emergency healthcare management, and public health promotion at the territorial
level, but also actively contributed to risk communication, contact tracing, screening, health
surveillance, vaccination, and autopsy examinations. The interventions by these residents
were essential in ensuring the continuity of healthcare services during the pandemic.

This resulted in a high impact of COVID-19 on the mental health of this category of
professionals, with an increasing presence of depressive symptoms, as measured through
questionnaires such as the PHQ-9 and the DASS-21 [24,25]. In 2022, the PHRASI study
(Public Health Residents Anonymous Survey in Italy) was the first to specifically investigate
Italian public health residents” mental health [26]. Different dimensions of mental health
were analyzed using previously validated tools: the Self-Related Health-5 (SRH-5) and
the WHO-5 Wellbeing Index were utilized to assess wellbeing, the International Physical
Activity Questionnaire (IPAQ) for physical activity, the Alcohol Use Disorders Identification
Test-c (AUDITc) for alcohol abuse, the Work-Sense of Coherence Questionnaire (Work-SoC)
and Work-Related Stress Questionnaire (WRSQ) for work environment, the Sick, Control,
One, Fat, Food Test (SCOFF Test) for eating habits, and the Insomnia Severity Index (ISI) for
sleep patterns. Additionally, the Generalized Anxiety Disorder-7 (GAD-7) was employed
for anxiety assessment, and the PHQ-9 for depression. This study, with its cross-sectional
design, served as a necessary and relevant first step to explore Italian medical residents’
mental health [24]. The evidence collected constitutes a solid base to move forward with
the research in this area. In fact, the studies conducted so far have not pinpointed the
juncture in the training path of future medical specialists where the prevalence of these
mental health disorders increases. Similarly, the cause—effect relationships between possible
predisposing factors and mental health outcomes have not been thoroughly investigated.
A longitudinal study, one capable of tracking residents from their entry into the residency
programs, can shed light on temporal associations. For these reasons, we designed the
“Residents” mental health investigation, a dynamic longitudinal study in Italy” (ReMInDIT)
that sets out with the following objectives:
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e  Estimating the prevalence and the incidence of symptoms related to the two most
prevalent mental health conditions (i.e., depression and anxiety disorders) in a sample
of resident physicians attending three different types of residency programs in the
class of specializations in public health (public health, occupational medicine, and
forensic medicine);

e  Evaluating possible risk and protective factors against the onset of these symptoms in
exposed and unexposed groups, defined on the basis of socio-demographic, lifestyle,
and residency-program characteristics.

2. Materials and Methods

ReMinDIt will be a longitudinal observational pilot study with both prospective and
retrospective data collection. It will be conducted through an online questionnaire hosted
on the Uniquest platform (made available by the University of Turin and based on the
open-source software LimeSurvey Community Edition 3.27.22 [Copyright © 2006-2024
LimeSurvey GmbH, Hamburg, Germany]). The expected duration of the study is 18 months.
Two rounds of questionnaire administrations will be conducted, with a 12-month interval
between each administration:

e  The first administration at baseline (Round 0) will be carried out starting 15 days after
the beginning of the new academic year (15 November) and will last 1.5 months (until
30 December);

e  The follow-up administration (Round 1) is expected to take place one year later with
the same scheme, starting 15 days after the beginning of the new academic year (15
November) and with a duration of 1.5 months (until 30 December).

The data collected will be analyzed during the six months following the conclusion of
Round 1.

2.1. Eligibility and Study Population

The consistency across the three residency programs in public health, occupational
medicine, and forensic medicine, both in terms of duration and structure, as well as the
presence of three corresponding robust societal networks facilitating effective data collec-
tion, were relevant factors for identifying the eligible population. Therefore, the inclusion
criteria for participating in the ReMInDIt study will be enrollment in any course year of
the residency programs of Italian Specialization Schools in public health, occupational
medicine, and forensic medicine.

The exclusion criteria will consist of having already completed the residency program,
being enrolled in a residency /master program at a non-Italian university, and being enrolled
in a residency program of a discipline other than those listed above.

Therefore, the study population of the ReMInDIt study is represented by all the
medical residents enrolled in any of the four course years of the residency programs in
public health, occupational medicine, and forensic medicine. Table 1 details the number
of scholarships granted in the last four years for these residency programs [27-30]. Since
enrollment in medical residencies is possible only through scholarship, the total number
of scholarships funded in the last four years represents the theoretical total number of
residents enrolled in the residency programs under consideration and, therefore, the
number of residents eligible for this study.



Healthcare 2024, 12, 1020

50f 17

Table 1. Detail of the total and per-year number of scholarships funded for public health, occupational
medicine, and forensic medicine residency programs.

Scholarships Funded
Residency program 2020 2021 2022 2023 TOTAL
Public Health 575 780 542 630 2509
Occupational Medicine 188 236 221 227 872
Forensic medicine 158 200 171 195 724
Total 921 1216 934 1052 4105

Nevertheless, it is necessary to consider both non-assigned and dropped scholarships. According to the latest statistics
available, these amount to 14.5% of the total for the residency program in public health, 9.5% for occupational medicine,
and 6% for forensic medicine, yielding an estimate of approximately 490 lost scholarships [31]. Therefore, the estimated
total number of residents currently enrolled in the three residency programs under consideration is 3615.

2.2. Design

The ReMInDIt study was designed by the members of the “Public Mental Health”
working group within the Medical Residents” Assembly of the Italian Society of Hygiene,
Preventive Medicine, and Public Health (S.It.I.). In the first meetings held in March 2023,
the group agreed on the study design, the study population, and the recruitment pathway.
In April 2023 the group started to build the questionnaires. A brainstorming session was
held to list all the potential dimensions of mental health and its determinants to cover
through the questionnaires’ items.

An Excel spreadsheet (Microsoft Excel® for Microsoft 365 MSO, USA, 2023) was created to
gather existing tools to assess mental health and its determinants. Information to be collected
included the questionnaire name, the dimension explored, the administration setting, the
reference for the validation study in a non-Italian population, the reference for the validation
study in the Italian population, whether the questionnaire used was paid or free, the number
of items, the estimated compilation time, further references, and notes. Another spreadsheet
was prepared to gather additional single questions not part of existing and validated tools.
The Excel spreadsheets were filled between May and August 2023 by the working-group
members based on their previous experience and thorough a literature search.

Subsequently, the members of the working group involved both academic and non-
academic experts to collect further tools and questions and obtain inputs for the elements
already collected. In a meeting held in late August 2023, the group agreed on the final
questions and tools to include in the questionnaires. The selection criteria were validity
and reliability of the tool, brevity, possibility of self-administration, and widespread use in
the literature. The selected tools and their characteristics are shown in Table 2. The number
of items of each tool varied from 7 to 13, and the estimated time for completion varied from
45 s to 1 min and 30 s. All the Italian versions of the 4 selected tools were previously
validated, and all of them were free of charge. In September 2023 the questionnaires
were uploaded to the platform, and in October 2023 the group members accessed the
questionnaires in order to perform test compilations to check the functioning of the platform
and the possible presence of errors. The Uniquest platform used for the test compilation
has a user-friendly interface that adapts to any type of device, thus minimizing compilation
problems. The test compilations were, in fact, also essential to test the questionnaire
visualization from different types of devices, in order to ensure optimal compilation in
every situation.
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Table 2. Characteristics of the selected tools to include in the final questionnaire.

Name of the VOr'lgm.al Vahdat.lon for Free of N. of Estlmatet.:l Tl'me . Further References and
Questionnaire Ahd.a tion Itaha‘.‘ Charge Items of COI.npllatlon Aim Notes
Article Population (Minutes)
M . Italian version available at
) ) ) easuring https:
Chrono Med Diet De Matteis C De Matteis C Yes 13 1:30 adherence to / /www.chronomeddiet.org /
Score etal., 2023 [32] et al., 2023 [32] ’ Mediterranean ) Org
Diet (accessed on 17 February
2024)
- Pre-pilot study at
Worgt— Related Cedrone F et al., Cedrone F et al., Yo 13 1:30 Descrllijlon of https://pubmed.ncbi.nlm.
Quesﬁrji;aire 2024 [33] 2024 [33] €s : env‘ji‘;;r:;%m nih.gov/32614365/ (accessed
on 17 February 2024)
Italian version available at
https:/ /www.ecfs.eu/sites/
Screening for default/files/general-
General Anxiety Spitzer RL et al., Bolgeo et al., Y 7 0:45 l'g d contentfiles/
Disorder-7 2006 [34] 2023 [35] €s ’ generaize workinggroups/Mental%20
anxiety disorder - .
Health/GAD7_Italian%20
for%20Italy.pdf (accessed on
17 February 2024)
Ttalian version available at
https://www.
Patient health Kroenke K et al., Mazzotti E et al., Yes 9 1:00 Screening of demenzemedicinagenerale.
Questionnaire-9 2001 [36] 2003 [37] : depression net/images/test/PHQ-9_
Ok_20-2-2016.pdf (accessed
on 17 February 2024)

2.3. Data Collection

Participation will be strictly voluntary and contingent upon the provision of explicit
consent. No incentives will be offered to encourage participation. Recruitment will be
conducted via a registration link disseminated through the social media channels of the
national councils representing the resident doctors of the three disciplines involved: the
“Medical Residents’” Council of the Italian Society of Hygiene, Preventive Medicine, and
Public Health (S.It.I.)”, the “National Council for Medical Residents of Italian Society
of Occupational Medicine (CoSMeL)”, and the “National Council of Young University
Medical-legal Experts” [38—40]. The distribution of the “Round 0” link will be facilitated
through mailing lists, official group chats, and conference events, supported by resident
representatives from various universities.

To participate in the Round 0 (baseline) questionnaire, participants must provide an
institutional email address, verifying their association with their respective universities,
to uniquely identify each respondent. Participants will have the opportunity to read the
informed consent for participation in the study and consent to data processing; they will
access the questionnaire only after giving their consent.

The link to the Round 1 (follow-up) questionnaire will be automatically sent through
the Uniquest platform to the email addresses provided. Participants will receive a person-
alized link via email, securing the uniqueness of their response. Medical residents will
receive notifications through the communication channels activated during “Round 07,
encouraging them to check their emails.

Participants will have the flexibility to pause and continue the questionnaire at a
later time of their preference. The Uniquest platform will restrict the submission to one
response per participant by leveraging institutional emails and personalized links, thereby
preventing multiple submissions. Answering all questions will be mandatory before
submitting the questionnaire.

Participants wishing to withdraw their consent or request exclusion from Round 1 can
contact the researchers at any time so that no additional data will be collected or recorded.
Moreover, participants can request the removal of their registration information (name,
surname, and email) and the deletion of their data before it undergoes pseudonymization
or the results of the research are published.


https://www.chronomeddiet.org/
https://www.chronomeddiet.org/
https://pubmed.ncbi.nlm.nih.gov/32614365/
https://pubmed.ncbi.nlm.nih.gov/32614365/
https://www.ecfs.eu/sites/defaul t/files/general-contentfiles/workinggroups/Mental%20Health/GAD7_Italian%20for%20Italy.pdf
https://www.ecfs.eu/sites/defaul t/files/general-contentfiles/workinggroups/Mental%20Health/GAD7_Italian%20for%20Italy.pdf
https://www.ecfs.eu/sites/defaul t/files/general-contentfiles/workinggroups/Mental%20Health/GAD7_Italian%20for%20Italy.pdf
https://www.ecfs.eu/sites/defaul t/files/general-contentfiles/workinggroups/Mental%20Health/GAD7_Italian%20for%20Italy.pdf
https://www.ecfs.eu/sites/defaul t/files/general-contentfiles/workinggroups/Mental%20Health/GAD7_Italian%20for%20Italy.pdf
https://www.ecfs.eu/sites/defaul t/files/general-contentfiles/workinggroups/Mental%20Health/GAD7_Italian%20for%20Italy.pdf
https://www.demenzemedicinagenerale.net/images/test/PHQ-9_Ok_20-2-2016.pdf
https://www.demenzemedicinagenerale.net/images/test/PHQ-9_Ok_20-2-2016.pdf
https://www.demenzemedicinagenerale.net/images/test/PHQ-9_Ok_20-2-2016.pdf
https://www.demenzemedicinagenerale.net/images/test/PHQ-9_Ok_20-2-2016.pdf

Healthcare 2024, 12, 1020

7 of 17

2.4. Questionnaire

Soon after accessing the questionnaires of Round 0 and Round 1 through the link
provided, the participants will view the information about the study and its purposes, as
well as the disclosure statement regarding the processing of the participant’s personal data.
Only after viewing this information, the informed consent form will be provided.

The Round 0 questionnaire will be composed of 60 items, with an estimated completion
time of about 10 min. The survey will include 4 main sections. The first will investigate
sociodemographic characteristics, the second will collect data related to the residency
program, the third will focus on lifestyle information, and the fourth will explore various
aspects of mental health.

In more detail, the first section, concerning socio-demographic aspects, will inquire
about age, sex, weight (in kilograms), height (in meters), marital status, engagement in
a stable romantic relationship, offspring, and cohabitation. It will also include questions
about the region (or foreign country) of residence and internship location. Finally, it
will gather information on whether the participants live in a place different from their
hometown and whether they commute to reach their workplace.

The second section will investigate aspects related to the residency program by asking
the respondents about the course year and school they attend (public health, occupa-
tional medicine, or forensic medicine). This section will also include the Work-Related
Stress Questionnaire (WRSQ) to investigate the working environment of the residents at
baseline [33,41].

The third section will concentrate on lifestyles and will consist of two sub-sections.
The first will analyze eating habits, physical activity, and alcohol consumption using the
Chrono Med-Diet Score (CMDS) [32], a validated questionnaire consisting of 13 items,
providing a score ranging from —13 to 25 points. A lower score indicates less adherence to
the Mediterranean diet and a higher risk of abdominal adiposity. In the second subsection,
in line with questions from the Surveillance PASSI (Progressi delle Aziende Sanitarie per
la Salute in Italia) [42], smoking habits will be assessed by asking the respondent if they
have smoked at least 100 cigarettes in their lifetime, if they currently smoke, and, if so, the
number of cigarettes smoked per day.

Finally, the fourth section aims to investigate different dimensions of mental health.
Initially, two questions about past diagnoses of depression or anxiety disorders will be
posed. Subsequently, the following instruments will be used to investigate symptoms
related to anxiety and depression: the Generalized Anxiety Disorder-7 (GAD-7) [35] and
the Patient Health Questionnaire 9 (PHQ-9) [37].

The Round 1 questionnaire will consist of 43 items, with an estimated completion time of
about 8 min. The survey will include 3 main sections, omitting the investigation of lifestyles.

The first section, related to socio-demographic aspects, will ask again about weight (in
kilograms) and the possibility of making ends meet with one’s own income. Additionally,
with reference to the previous three months, the respondents will be asked if they have
been seriously ill, experienced losses, or if any of their close family members and friends
have been seriously ill. Questions will also cover the termination of a stable relationship,
experiencing abuse or violence, and involvement in additional employment compatible
with the residency program.

The second section will investigate detailed aspects related to the residency program,
inquiring whether the respondent has undertaken two or more simultaneous traineeships
in different units in the previous three months. Furthermore, using a 4-point Likert scale,
the respondent will express his/her satisfaction with the school’s residency program, with
particular reference to the theoretical education, the internship organization, the flexibility
in carrying out traineeships in different locations belonging to the educational network of
the school, the overall acquired skills, and the possibility to access courses, conferences,
and research activities. Finally, the respondent will be asked to rate overall satisfaction with
the attended residency program. The questions in this section are extracted and adapted
from the Questionnaire of the National Observatory for Specialized Medical Training to
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survey the opinions of residents, which is annually administered by the Italian Ministry
of University [43]. The WRSQ will be administered again to investigate changes in the
characteristics of the working environment.

The third section, aiming to re-evaluate depression and anxiety symptoms, will use
the same instruments from the first questionnaire.

The list of sections, questions/questionnaires, and their possible responses with the
number of items and administration timing are available in Table S1.

2.5. Data Analysis

The study variables will be managed as follows. Height and weight will be used to
calculate the body mass index (BMI) that will be subsequently categorized according to
WHO definitions (<18.5: underweight; 18.5-24.9: normal weight; 25.0-29.9: pre-obesity;
30.0-34.9: obesity class I; 35.0-39.9: obesity class II; >40: obesity class III) [44]. The
scores deriving from the tools Chrono Med Diet, GAD-7, and PHQ-9 will be used both as
continuous variables and as categorical variables based on the most commonly used cutoffs
in the literature. The CMDS, ranging from —13 to 25 points, will be categorized using the
cutoff of 13 as the best value to discriminate adherence to the Mediterranean diet (<13:
non-adherent; >13: adherent) [32]. For the GAD-7 score, two categorizations will be used.
The first is based on the four categories specified by the test (0—4: minimal anxiety; 5-9:
mild anxiety; 10-14: moderate anxiety; and >15: severe anxiety), and the second is based
on the cutoff identified in systematic reviews (0-7: no anxiety and >8: anxiety) [34,45].
For the PHQ-9 score, three categorization systems will be used. The first is based on the
categories specified by the test (0—4: none-minimal; 5-9: mild; 10-14: moderate depression;
15-19: moderately severe depression; and >20: severe depression) [36,37], and the other
two are based on a cutoff of 5 (0—4: none and >5: mild or more depression) and a cutoff
of 10 (0-9: none-minimal and >10: Moderate or severe depression) as identified in the
literature [46].

Dichotomous and categorical variables will be summarized using both absolute fre-
quencies and percentages. Continuous variables will be reported as mean and standard
deviation (SD) for normal distribution or median and interquartile range (IQR) for non-
normal distribution. For categorical or dichotomous variables, a chi-square or Fisher’s
exact test, as appropriate, will be performed to highlight statistically significant differ-
ences in distributions of the sociodemographic, lifestyle, and residency-related variables
according to different levels of anxiety and depressive symptoms. Student’s t-test or the
Wilcoxon-Mann-Whitney test, as appropriate, will be applied to evaluate the difference in
the distribution of continuous variables among the same anxiety and depressive symptoms
groups. In a longitudinal analysis, differences in anxiety and depressive symptoms between
T0 and T1 will be explored using the same tests. Subsequently, two groups will be identified
based on the answer to question B09 concerning overall satisfaction with the residency pro-
gram. The analysis of the differences in mental health symptom variation between the two
groups will be carried out using the most appropriate statistical approach depending on
the variables’” distribution. Further groupings will be explored based on sociodemographic,
lifestyle, and other work/training-related characteristics. Linear, polynomial, quantile, and
logistic regression, depending on the nature of the variables and their distribution, will be
applied. The most appropriate longitudinal analysis to identify correlates with primary
outcomes will be performed for anxiety and depression symptoms, considered both as con-
tinuous and categorical /dichotomous variables. Linear mixed models (LMMs) will be used
to describe the evolution of continuous variables, and generalized linear mixed models
(GLMMs) will be used to analyze the longitudinal evolution of dichotomous variables.

Observations with missing data will be excluded from the analyses. Nevertheless,
the structure of the questionnaire and the mandatory response enabled for each item will
minimize the occurrence of missing data. The population lost at time 1 will be excluded
from the longitudinal analyses but will be included in the cross-sectional analyses at time 0.
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Data analysis will be performed using STATA MP 18 (StataCorp LLC., College Station,
TX, USA) and R [47].

2.6. Sample Size

As a pilot longitudinal study, with multiple exposures that will be defined according to
the distributions of the sample characteristics at Round 0, the sample-size calculation was
performed using the formula by J. Charan and T. Biswas. aiming to obtain statistically sig-
nificant results for both depressive and anxiety symptoms [48]. We set a precision/absolute
error (d) of 5% and type 1 error (Z;_, /) of 5% (p < 0.05). Considering that the prevalence
of mild-to-severe depressive symptoms was estimated by the PHRASI study at 60.1%, the
resulting minimum sample size is 366 [24].

By performing the same calculations for the sample size needed to obtain statistically
significant results for anxiety symptoms and using the prevalence estimate calculated from
the PHRASI study, the resulting sample size is 354.

2.7. Ethical Considerations, Patient Information, and Written Informed Consent

The study was approved by the Ethics Committee of Umbria Region, Italy (Registration
number 4617/2023, approved on 18 October 2023). Participants will be informed about
the study’s objectives and data processing and will be able to download a copy of the
informed-consent and data-processing agreement. The participants will express explicit
consent for research enrollment and data processing. Identification of participants through
their institutional email address will ensure the uniqueness of the expression of consent.
Participants will be provided with an official email address dedicated to the study for
any information regarding the research, data processing, and privacy protection. Through
this email address, participants will have the opportunity to report any error encountered
during participation. They will also have the possibility to withdraw their participation
at any time of the study. Privacy protection during the analysis and interpretation of the
results will be guaranteed using a blind protocol. Two main roles will be identified to ensure
privacy protection. The “Data Collection Manager” will be the only researcher with access to
the participants’ names and email addresses and will be responsible for the management of
the platform, the collected data, and the invitation for Round 1, as well as the management
of consents and requests of withdrawal from participation. The “Data Collection Manager”
will perform the pseudonymization and merging of the databases from Round 0 and Round
1. Pseudonymization will be implemented using a “pseudonymization table”. The “Data
Analysis Manager” will receive the pseudonymized database and will perform the analyses
of the collected data. At the end of the study, the non-pseudonymized databases and
the “pseudonymization table” will be deleted to further ensure privacy protection. The
pseudonymized data will be stored for a maximum of 5 years.

3. Discussion

Mental health among medical residents unfolds as a complex and multifaceted land-
scape. Beyond the statistical figures, the experiences of these individuals intertwine with
the intricate demands of their profession, bringing out the need for a comprehensive explo-
ration of mental health issues in this specific cohort. This protocol establishes a rigorous
methodological framework for investigating various facets of medical residents’ lives. By
selecting key variables and employing specific questionnaires, our approach lays solid
foundations to shed light on essential aspects related to psychological well-being within
this specific population.

The socio-demographic section of the questionnaire, including parameters such as
age, gender, marital status, and place of residence, allows for a better understanding of the
residents’ life context. The consideration of variables, such as weight, height, and physical
health status, will contribute to identifying significant correlations with mental health, thus
integrating a holistic perspective.
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The inclusion of existing validated tools, such as the CMDS and the WRSQ, under-
scores a particular attention to lifestyles and the work environment in general. These tools
have been carefully selected to provide reliable measurements and allow for a comprehen-
sive assessment of daily habits and work pressures that may influence mental health.

The section dedicated to mental health uses the GAD-7 and the PHQ-9 to investigate
the most prevalent mental health conditions worldwide. These widely recognized and
validated tools enable broader comparability with other studies.

Globally, healthcare professionals, including doctors undergoing residency programs,
face heightened vulnerability to mental health challenges. Gong et al.’s findings, revealing
substantial percentages of physicians experiencing depressive and anxious symptoms,
underscore the pervasive nature of this issue within the medical community [5-7]. The
COVID-19 pandemic has served as a magnifying lens, intensifying the pre-existing mental
health burden on these professionals. Studies conducted during the pandemic, such as
Hill et al.’s research, highlight the staggering prevalence of depressive and anxiety symp-
toms, further emphasizing the urgency of addressing mental health within the healthcare
workforce [8].

In the Italian context, medical residents emerge not only as fundamental contributors
to the healthcare system but also as a group facing unique stressors during their formative
years of residency. Pre-pandemic studies already indicated a considerable prevalence of
mental health symptoms among these professionals, aligning with global trends [9]. The
challenges faced during residency training extend beyond the rigors of medical education,
encompassing factors such as work-related stress, long working hours, and the responsi-
bility associated with patient care [9]. The convergence of these challenges, exacerbated
by the uncertainties brought by the pandemic, creates a complex interplay of factors that
impacts the mental well-being of medical residents.

Furthermore, the proactive management of mental health concerns assumes height-
ened significance when considering the potential impact on the quality of healthcare
delivery. Studies linking higher rates of depression to lower-quality care and an increased
likelihood of errors during medical practice emphasize the interconnectedness of men-
tal health and professional competence [10,11]. As such, initiatives aimed at fostering a
supportive environment, promoting mental health awareness, and providing accessible
resources gain prominence in ensuring the well-being of healthcare professionals, including
those in residency programs.

The PHRASI study, conducted on a sample of Italian public health residents during
the pandemic in 2022, was the first investigation to shed light on the situation, finding
significant associations between variables in the training path and depressive symptoms or
wellbeing in general [24,49,50]. The analyses coming from the PHRASI study found that the
intention to change specialization and uncertainty about it were positively associated with
depressive symptoms [24]. Conversely, willingness to work in the current internship place
emerged as a protective factor against such symptoms [49]. Positive correlates, such as
peer and supervisor support, increased social participation, and having a partner, were also
identified, emphasizing the importance of social relationships and workplace support from
the perspective of residents” mental health [50]. These results underscore the complexity of
residents’ mental health, suggesting potential areas for intervention to enhance the training
experience and promote well-being.

3.1. Expected Results

The ReMInDIt study aims to reveal significant findings by estimating the prevalence
and the incidence of symptoms related to the most prevalent mental health conditions
(depression and anxiety disorders) among medical residents attending a residency program
in the class of specializations in public health (public health, occupational medicine, and
forensic medicine).

Previous research, including a comprehensive review and a meta-analysis, suggests
that roughly 28.8% (95% CI, 25.3-32.5%) of medical residents experience depressive symp-
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toms [9]. During the COVID-19 pandemic, anxiety was found to be particularly prevalent
among healthcare professionals, with estimated rates ranging from 40% (95% CI: 29-52%)
to 41.3% (95% CI: 30.2-52.9%) [51-53]. Similarly, depression was found to occur at a rate
ranging from 30.2% (95% CI, 29.4-31.1%) to 37% (95% CI: 29-45%) among healthcare pro-
fessionals [51-53]. Finally, Saragih et al. reported that the prevalence rate of post-traumatic
stress was 49% (95% CI: 22-75%) [52].

Concurrently, the PHRASI study, a prior research project undertaken by the same
research group as the present one, offered an overview of depression prevalence in the
population under consideration for the longitudinal study. It is crucial to highlight that,
during the COVID-19 pandemic, approximately 26% of Italian public health residents
exhibited major symptoms related to depression [24]. We hypothesize that the longitudinal
study will identify prevalence rates that are roughly comparable to those found in the
aforementioned works. Specifically, we believe, to confirm the hypothesis, that depressive
symptoms and other signs of impaired psychological well-being occur at specific times
during residency training. Our hypothesis supports the idea that the onset of mental health
symptoms among resident physicians varies throughout their training. More specifically,
we estimate that factors such as increased academic and/or job-related responsibilities
could contribute to the compromised state of mental well-being.

Our longitudinal methodology will allow us to effectively identify at least some critical
stages or milestones in the residency program, offering valuable insights into the particular
program elements that may impact mental health. Our results, unlike the preceding cross-
sectional studies on the subject, should allow the formulation of new hypotheses about the
causal relationships between socio-demographic, lifestyle, and residency characteristics
and mental health outcomes. As an example, consistent with the PHRASI study indicating
a link between work satisfaction and the emergence of depressive symptoms in medical
residents [24], we expect to observe comparable trends in our investigation. Based on
this research, we expect that an increase in workplace fulfillment determines a decrease
in symptoms of mental health conditions, emphasizing the relevance of addressing job
satisfaction as a potential protective factor.

In parallel, as reported by other studies conducted in similar populations [54-56], we
expect that socio-demographic characteristics and lifestyle determinants other than training and
working conditions may exert a substantial influence on the mental health outcomes of medical
residents. A survey conducted in Nairobi, Kenya, revealed that depression was significantly
linked to several factors based on a multivariate analysis [54]. These factors included reduced
sleep length, high levels of perceived stress, and a lack of perceived social support [54]. Xu et al.
observed a positive correlation between effective social support and a preference for a positive
coping strategy [55]. Psychological resilience can be influenced by social support, which, in turn,
affects coping strategies [55]. The objective of our study is to offer significant perspectives on
the satisfaction of trainees, the appropriateness of the financial compensation offered through
the scholarships (in relation to the place where the residency is attended), and the differences in
lifestyle among the three residency programs considered.

Although aware of the potential confirmation biases that can affect, consequently,
data analysis, the research group deemed it important to provide an overview of what has
already been observed in the aforementioned scientific articles. Therefore, to mitigate these
biases, statistical analyses will be conducted independently by at least two researchers,
making use of two different data analysis programs, namely STATA and R through the
RStudio graphical interface. Performing statistical analyses independently will enhance
the robustness of the results and simultaneously guarantee transparency in dataset control
in terms of variable processing.

3.2. Implications for Research, Policy, and Practice

It is worth noting that the majority of longitudinal studies investigating mental health
disorders in medical residents were conducted on residents from clinical and surgical de-
partments who differ significantly from public health, occupational medicine, and forensic
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medicine residents in terms of formative, work, and social life characteristics. This means
that this study will contribute significantly to building evidence on mental health in a still
unexplored population.

In addition, to the best of our knowledge, this is the first study that investigates
mental health in such a wide nationally representative cohort of medical residents. The
insights gained from conducting this study could serve as a foundation for future research
endeavors encompassing residents from diverse medical specialties, spanning both medical
and surgical disciplines. Such studies could highlight potential variations in mental health
statuses based on the specific area of specialization, thereby contributing to a deeper
understanding of this aspect of resident well-being.

Furthermore, this study presents an opportunity to validate the Italian version of
the GAD-7 among healthcare workers. While the GAD-7 is extensively employed in both
research and clinical settings for identifying anxiety symptoms, its validation in Italian has
thus far been limited to an inpatient population [35]. By validating the GAD-7 in a cohort
of healthy young adults, we aim to furnish Italian researchers with a readily applicable and
reliable assessment tool.

Finally, among research implications, while Italian nationwide studies are lacking,
single-center studies involving medical residents are present in the literature [57,58]. Our
research could create a national benchmark for comparing studies on healthcare workers’
mental health that involve medical residents.

By filling a gap of knowledge in healthcare workers” mental health, our study will
allow policymakers and the directors of the residency programs under consideration to
support the enhancement of psychological well-being among medical residents. Dissem-
inating the study findings to the directors of the participating residency programs will
provide them with compelling evidence regarding aspects of the program that may require
adjustment to enhance residents’ psychosocial well-being, training, and working conditions.
This information can serve as a catalyst for informed decision-making aimed at fostering a
supportive work environment.

Moreover, the ReMInDIt study will provide evidence to support the upcoming national
reform of medical residency schools and will complement the annual national survey
on residency programs promoted by the National Observatory for Specialized Medical
Training and give more instruments to policymakers to evaluate the quality of medical
specialization schools.

Finally, not only our findings but also the considerations on the feasibility and validity
of the research methods implied could serve as essential information for the implementation
of a mental health monitoring program for residents across different schools and disciplines
at the university and/or national level.

In conclusion, a comprehensive understanding of mental health among healthcare
professionals necessitates an exploration beyond statistical metrics. By delving into the
intricate intersection of professional demands, external stressors, and individual resilience,
we can pave the way for targeted interventions and support systems that address the
unique mental health challenges faced by these individuals. Only such holistic approaches
can help in fostering a healthcare environment that not only values the well-being of its
professionals but also enhances the overall quality of patient care.

3.3. Limitations and Strengths

Our study has some limitations. The data-collection methodology, employing self-
reported questionnaires via online surveys, may introduce several biases in diverse forms.
Regarding the potential technological and digital issues associated with online surveys,
this specific scenario mitigates such concerns. Given that the online survey is linked to
the university email of each medical resident and all Italian universities provide access
to computers, technological barriers are unlikely. Furthermore, it is noteworthy that
the participants are young resident doctors who are proficient with technology. While
acknowledging the limited control over the respondent environment in online surveys
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compared to traditional methods, factors such as distractions, interruptions, or multitasking
can impact response quality. To address this, we designed a relatively concise survey to
maintain high respondent engagement and minimize distractions during the questionnaire.
The online-survey approach helps mitigate biases, including social desirability bias, which
involves the tendency of study participants to conform as much as possible to what is
socially acceptable out of fear of being recognized, or the self-serving bias, which implies
presenting themselves in a favorable light. In this context, the guarantee of personal
data protection of the questionnaire should help reduce these biases, although the fear
of recognition may have repercussions on data collection. Recall bias manifests as a
systematic error when participants inaccurately recall past events or experiences, either
by remembering them incorrectly or omitting important details. To mitigate the impact of
recall bias, we opted to narrow as much as we could the timeframe for questions related to
past information. Misclassification bias could also occur if individuals are assigned to a
category different from the one they should belong to, for instance assigning a resident into
different exposure or outcome groups, leading to inaccurate estimates of the association
between variables. This will be limited by adopting cutoffs for the selected measurement
scales that are already validated and widely used in the literature, as described in the
previous chapters.

The timing of the baseline administration of the questionnaire (Round 0) could intro-
duce biases in the results for the residents of the first course year. In fact, by conducting
the questionnaire shortly after the start of the residency program, we may miss the initial
phase in which the incidence of anxiety and depression symptoms starts to increase. This
would result in an underestimation of the effect size that certain training-related variables
have on mental health. However, recruiting medical residents after the beginning of the
residency training is dictated by necessity. As a matter of fact, the recruitment networks
(“Medical Residents” Council of the Italian Society of Hygiene, Preventive Medicine, and
Public Health (S.It.1.)”, the “National Council for Medical Residents of Italian Society of
Occupational Medicine (CoSMeL)”, and the “National Assembly of Young University
Forensic Doctors”) do not have the ability to get in contact with residents before they enter
the program. Taking into account all these aspects, we choose to start the data collection
15 days after the beginning of the training courses. This timeframe provides first-year
residents with the opportunity to acclimate to their new training environment, while also
allowing them to become acquainted with the three Councils involved in the recruitment
process. This fosters wider participation in the subsequent enrollment phase. It must
be noted that this phenomenon is limited to first-year residents, and it has only a partial
impact on the estimated incidence rates, which will be calculated across the entire sample
that includes residents from all four course years.

The voluntary nature of the participation in the study may introduce a selection bias,
as it is possible that only residents who are more active in their respective medical residents’
networks or those more interested in the subject may be willing to participate in the survey.
On the other hand, it is important to also consider that residents with mental health-related
symptoms, such as depressive symptoms, may be less motivated to take part in the study
or complete the follow-up survey, leading to a potential underestimation of the incidence
rate. However, it is crucial to take into account that free and voluntary participation by
subjects interested in being involved in the study may have positive long-term effects,
reducing the loss of participants in the follow-up. The lost-to-follow-up bias will be further
limited by informing participants about the timing of the administration of the follow-up
questionnaire from their enrollment. Additionally, the official communication channels of
the medical residents” networks will be used to announce and spread the opening of each
round of data collection.

Despite these limitations, the study has some strengths to be considered. As outlined
above, this will be the first research to put in place a longitudinal investigation of mental
health in a nationally representative sample of medical residents. The questionnaires will
contain reliable, free, and widely used tools already validated in Italian. In particular,
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the Work-Related Stress Questionnaire was specifically validated in a sample of Italian
medical residents. The selection of these tools was based also on their estimated completion
time, which is relatively short. Employing a professional platform for data-collection
management ensures the mitigation of errors during this phase. The automated email
invitations for completing the Round 1 questionnaire will ensure the smooth continuation
of the follow-up process. Moreover, supplementing the initiation of the follow-up phase
with notifications via multiple communication channels will help decrease attrition rates.
Enabling the mandatory completion option for all questionnaire items will help prevent
the occurrence of missing data. The implementation of a blind protocol in the phase of
data analysis will be crucial for ensuring privacy protection and enhancing participants’
trust in the handling of personal data. This measure is expected to positively impact the
response rate. The Italian national councils representing the resident doctors maintain
a comprehensive national network, facilitating their ability to reach residents across all
Italian universities. This will ensure the extensive distribution of the invitations for Round
0. Finally, this study builds upon the evidence gathered from the PHRASI study. This pilot
cross-sectional investigation was the first to explore mental health among medical residents.
The insights gained from that experience facilitated the identification of optimal assessment
tools for measuring mental health symptoms and their determinants, as well as refining the
methodology of the ReMInDIt study to ensure both methodological rigor and feasibility.

4. Conclusions

The ReMInDIt is the first study with the aim of estimating both the prevalence and the
incidence of symptoms linked to mental health among Italian residents enrolled in public
health, occupational medicine, and forensic medicine residency programs. Thanks to its
longitudinal design, this study represents a starting point for monitoring the mental health
of the target population over time. The evidence gathered will serve as a guiding resource
for universities, residency-program directors, and policymakers, aiding them in enhancing
the quality of training and working conditions for medical residents. Implementing mental
health interventions based on the data coming from the ReMInDIt study will be possible
thanks to the several tools and techniques that fall under the mental health and psychosocial
support instruments. The feasibility and validity of the application of these techniques
on the specific population of medical residents represent a still unexplored area of study.
Furthermore, this research will make a valuable contribution to the international discourse
on healthcare workers” mental health, which stands as a crucial pillar for the sustainability
of healthcare systems globally and for the overall quality of patient care.
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in the questionnaires.

Author Contributions: Conceptualization, A.C. and M.C.; methodology, A.C., M.C.,, EC., and M.M.
(Michelangelo Mercogliano); software, E.C. and M.M. (Michelangelo Mercogliano); investigation,
A.A. (Angela Ancona), G.L.B.,, M.C,, A.C, FEG.,, GM. and G.M.R,; data curation, FC. and M.M.
(Michelangelo Mercogliano); writing—original draft preparation, A.C., M.C., GL.B,, EC, G.M,,
V.G. (Veronica Gallinoro), N.B. (Nausicaa Berselli), M.M. (Michelangelo Mercogliano), A.A. (Angela
Ancona), EG., G.S., N.B. (Nicole Bonaccorso), D.G., WP, GM.R,, G.G.,C.C,, VD.N,,G.P, VM, VG.
(Vincenza Gianfredi) and A.A. (Antonio Antonelli); writing—review and editing, A.C., M.C., M.M.
(Mariagrazia Marisei) and A.M.; visualization, A.C.; supervision, V.G. (Vincenza Gianfredi); project
administration, A.C., M.C., M.M. (Mariagrazia Marisei) and A.M. All authors have read and agreed
to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of COMITATO ETICO REGIONALE UMBRIA
(protocol code: 27777/23 /0N, date of approval: 18 October 2023).


https://www.mdpi.com/article/10.3390/healthcare12101020/s1
https://www.mdpi.com/article/10.3390/healthcare12101020/s1

Healthcare 2024, 12, 1020 15 0f 17

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

Data Availability Statement: Data are contained within the article and Supplementary Materials.

Acknowledgments: We would like to extend our heartfelt gratitude to all those who contributed to
the development of this research protocol. First, we express our sincere appreciation to the members
of the “Public Mental Health” working group of the Medical Residents” Council of the Italian Society
of Hygiene, Preventive Medicine and Public Health (S.It.I.), whose dedication, collaboration, and
insights have been invaluable throughout the entire process. Additionally, we would like to thank the
members of the Board of the Medical Residents” Council of the Italian Society of Hygiene, Preventive
Medicine, and Public Health (S.It.I1.), the National Council of Young University Medical-legal Experts,
and the National Council for Medical Residents of Italian Society of Occupational Medicine (CoSMeL)
for endorsing our project. We are grateful to Alessio Gili for the brilliant consultation he offered on
the methodology of our work and to Anna Villarini for her support during the process of submitting
the protocol to the Ethics Committee.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.  Institute of Health Metrics and Evaluation. Explore Results from the 2019 Global Burden of Disease (GBD) Study. Available
online: https://vizhub.healthdata.org/gbd-results (accessed on 25 September 2023).

2. World Health Organization (WHO). Mental Disorders. Available online: https://www.who.int/news-room/fact-sheets/detail /
mental-disorders (accessed on 21 August 2023).

3. Vos, T; Lim, S.S.; Abbafati, C.; Abbas, K.M.; Abbasi, M.; Abbasifard, M.; Abbasi-Kangevari, M.; Abbastabar, H.; Abd-Allah,
F.; Abdelalim, A.; et al. Global Burden of 369 Diseases and Injuries in 204 Countries and Territories, 1990-2019: A Systematic
Analysis for the Global Burden of Disease Study 2019. Lancet 2020, 396, 1204-1222. [CrossRef] [PubMed]

4. Sagayadevan, V.; Lee, S.P; Ong, C.; Abdin, E.; Chong, S.A.; Subramaniam, M. Quality of Life across Mental Disorders in
Psychiatric Outpatients. Ann. Acad. Med. Singap. 2018, 47, 243-252. [CrossRef]

5. Joules, N.; Williams, D.M.; Thompson, A.W. Depression in Resident Physicians: A Systematic Review. OJD 2014, 03, 89-100.
[CrossRef]

6.  Schneider, S.E.; Phillips, WM. Depression and Anxiety in Medical, Surgical, and Pediatric Interns. Psychol. Rep. 1993, 72,
1145-1146. [CrossRef] [PubMed]

7. Gong, Y.; Han, T.; Chen, W.,; Dib, H.H.; Yang, G.; Zhuang, R.; Chen, Y.; Tong, X; Yin, X.; Lu, Z. Prevalence of Anxiety and
Depressive Symptoms and Related Risk Factors among Physicians in China: A Cross-Sectional Study. PLoS ONE 2014, 9, e103242.
[CrossRef] [PubMed]

8. Hill, J.E.; Harris, C.; Danielle, L.C.; Boland, P; Doherty, A.J.; Benedetto, V.; Gita, B.E.; Clegg, A.J. The Prevalence of Mental Health
Conditions in Healthcare Workers during and after a Pandemic: Systematic Review and Meta-Analysis. J. Adv. Nurs. 2022, 78,
1551-1573. [CrossRef] [PubMed]

9. Mata, D.A.;; Ramos, M.A.; Bansal, N.; Khan, R.; Guille, C.; Di Angelantonio, E.; Sen, S. Prevalence of Depression and Depressive
Symptoms Among Resident Physicians: A Systematic Review and Meta-Analysis. JAMA 2015, 314, 2373-2383. [CrossRef]
[PubMed]

10.  West, C.P; Tan, A.D.; Habermann, T.M.; Sloan, J.A.; Shanafelt, T.D. Association of Resident Fatigue and Distress with Perceived
Medical Errors. JAMA 2009, 302, 1294-1300. [CrossRef] [PubMed]

11.  West, C.P,; Huschka, M.M.; Novotny, PJ.; Sloan, ].A.; Kolars, ].C.; Habermann, T.M.; Shanafelt, T.D. Association of Perceived
Medical Errors with Resident Distress and Empathy: A Prospective Longitudinal Study. JAMA 2006, 296, 1071-1078. [CrossRef]

12.  Sen, S.; Kranzler, H.R,; Krystal, ].H.; Speller, H.; Chan, G.; Gelernter, J.; Guille, C. A Prospective Cohort Study Investigating
Factors Associated with Depression during Medical Internship. Arch. Gen. Psychiatry 2010, 67, 557. [CrossRef]

13. Hsieh, Y.-H,; Hsu, C.-Y;; Liu, C.-Y.; Huang, T.-L. The Levels of Stress and Depression among Interns and Clerks in Three Medical
Centers in Taiwan--a Cross-Sectional Study. Chang Gung Med. J. 2011, 34, 278-285. [PubMed]

14. Hsu, K.; Marshall, V. Prevalence of Depression and Distress in a Large Sample of Canadian Residents, Interns, and Fellows. Am. |.
Psychiatry 1987, 144, 1561-1566. [CrossRef] [PubMed]

15. Aaronson, A.L.; Backes, K.; Agarwal, G.; Goldstein, J.L.; Anzia, ]. Mental Health During Residency Training: Assessing the
Barriers to Seeking Care. Acad. Psychiatry 2018, 42, 469-472. [CrossRef] [PubMed]

16. Stockwell, S.; Trott, M.; Tully, M; Shin, J.; Barnett, Y.; Butler, L.; McDermott, D.; Schuch, F.; Smith, L. Changes in Physical Activity
and Sedentary Behaviours from before to during the COVID-19 Pandemic Lockdown: A Systematic Review. BM] Open Sport
Exerc. Med. 2021, 7, €000960. [CrossRef] [PubMed]

17. Pearce, M.; Garcia, L.; Abbas, A.; Strain, T.; Schuch, FE.B.; Golubic, R.; Kelly, P.; Khan, S.; Utukuri, M.; Laird, Y.; et al. Association

Between Physical Activity and Risk of Depression: A Systematic Review and Meta-Analysis. JAMA Psychiatry 2022, 79, 550-559.
[CrossRef] [PubMed]


https://vizhub.healthdata.org/gbd-results
https://www.who.int/news-room/fact-sheets/detail/mental-disorders
https://www.who.int/news-room/fact-sheets/detail/mental-disorders
https://doi.org/10.1016/S0140-6736(20)30925-9
https://www.ncbi.nlm.nih.gov/pubmed/33069326
https://doi.org/10.47102/annals-acadmedsg.V47N7p243
https://doi.org/10.4236/ojd.2014.33013
https://doi.org/10.2466/pr0.1993.72.3c.1145
https://www.ncbi.nlm.nih.gov/pubmed/8337317
https://doi.org/10.1371/journal.pone.0103242
https://www.ncbi.nlm.nih.gov/pubmed/25050618
https://doi.org/10.1111/jan.15175
https://www.ncbi.nlm.nih.gov/pubmed/35150151
https://doi.org/10.1001/jama.2015.15845
https://www.ncbi.nlm.nih.gov/pubmed/26647259
https://doi.org/10.1001/jama.2009.1389
https://www.ncbi.nlm.nih.gov/pubmed/19773564
https://doi.org/10.1001/jama.296.9.1071
https://doi.org/10.1001/archgenpsychiatry.2010.41
https://www.ncbi.nlm.nih.gov/pubmed/21733357
https://doi.org/10.1176/ajp.144.12.1561
https://www.ncbi.nlm.nih.gov/pubmed/3688279
https://doi.org/10.1007/s40596-017-0881-3
https://www.ncbi.nlm.nih.gov/pubmed/29450842
https://doi.org/10.1136/bmjsem-2020-000960
https://www.ncbi.nlm.nih.gov/pubmed/34192010
https://doi.org/10.1001/jamapsychiatry.2022.0609
https://www.ncbi.nlm.nih.gov/pubmed/35416941

Healthcare 2024, 12, 1020 16 of 17

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Kandola, A.; Vancampfort, D.; Herring, M.; Rebar, A.; Hallgren, M.; Firth, J.; Stubbs, B. Moving to Beat Anxiety: Epidemiology
and Therapeutic Issues with Physical Activity for Anxiety. Curr. Psychiatry Rep. 2018, 20, 63. [CrossRef] [PubMed]

De Sio, S.; Buomprisco, G.; La Torre, G.; Lapteva, E.; Perri, R.; Greco, E.; Mucci, N.; Cedrone, F. The Impact of COVID-19 on
Doctors” Well-Being: Results of a Web Survey during the Lockdown in Italy. Eur. Rev. Med. Pharmacol. Sci. 2020, 24, 7869-7879.
[CrossRef] [PubMed]

Martinez-Gonzalez, M.A.; Gea, A.; Ruiz-Canela, M. The Mediterranean Diet and Cardiovascular Health. Circ. Res. 2019, 124,
779-798. [CrossRef] [PubMed]

Nucci, D.; Sommariva, A.; Degoni, L.M.; Gallo, G.; Mancarella, M.; Natarelli, F.; Savoia, A.; Catalini, A.; Ferranti, R.; Pregliasco, FE.;
et al. Association between Mediterranean Diet and Dementia and Alzheimer Disease: A Systematic Review with Meta-Analysis.
Aging Clin. Exp. Res. 2024, 36, 77. [CrossRef]

Ventriglio, A.; Sancassiani, F.; Contu, M.P,; Latorre, M.; Di Slavatore, M.; Fornaro, M.; Bhugra, D. Mediterranean Diet and Its
Benefits on Health and Mental Health: A Literature Review. Clin. Pract. Epidemiol. Ment. Health 2020, 16, 156-164. [CrossRef]
Ministero dell’'Universita e della Ricerca Allegato 1 al Decreto Prot. n. 645 Del 15 Maggio 2023: Elenco Scuole Di Spe-
cializzazione Ad Accesso Medici Ex D.I. n. 68/2015 e D.I. n. 1109/2021, Bando Concorso A.A. 2022-2023. Available on-
line: https://www.mur.gov.it/sites/default/files /2023-05/Decreto%20Direttoriale%20n.%20645%20del %2015-05-2023%20- %2
0ALLEGATO%201%20-%20Elenco%20Scuole%20spec.%20mediche%20ex%20D.1.%2068-2015%20e%20D.1.%201109-2021.pdf (ac-
cessed on 2 May 2024).

Cedrone, E,; Berselli, N.; Stacchini, L.; De Nicolo, V.; Caminiti, M.; Ancona, A.; Minutolo, G.; Mazza, C.; Cosma, C.; Gallinoro, V,;
et al. Depressive Symptoms of Public Health Medical Residents during the COVID-19 Pandemic, a Nation-Wide Survey: The
PHRASI Study. Int. ]. Environ. Res. Public. Health 2023, 20, 5620. [CrossRef] [PubMed]

Failla, G.; Caminiti, M.; Chen-Xu, J.; Lo Moro, G.; Berselli, N.; Cabral Ferreira, M.; Malcata, F.; Peyre-Costa, D.; Croci, R.; Solda, G.;
et al. Impact of the COVID Pandemic on Mental Health and Training Opportunities of Public Health Residents from 4 European
Countries: A Cross-Sectional Study. Front. Public Health 2023, 11, 1044171. [CrossRef] [PubMed]

Catalini, A.; Mazza, C.; Cosma, C.; Minutolo, G.; De Nicolo, V.; Gallinoro, V.; Carminiti, M.; Ancona, A.; Stacchini, L.; Berselli,
N.; et al. Public Health Residents” Anonymous Survey in Italy (PHRASI): Study Protocol for a Cross-Sectional Study for a
Multidimensional Assessment of Mental Health and Its Determinants. Int. J. Environ. Res. Public Health 2023, 20, 2003. [CrossRef]
[PubMed]

Ttalia. Ministero dell’Universita e della Ricerca Decreto Ministeriale n. 650 Del 15-09-2020—Distribuzione Contratti Di Formazione
Medica Specialistica. Available online: https://www.miur.gov.it/-/decreto-ministeriale-n-650-del-15-09-2020-distribuzione-dei-
posti-relativi-al-concorso-nazionale-per-l-accesso-alle-scuole-di-formazione-medica-a-a-20 (accessed on 17 February 2024).
Ministero dell’Universita e della Ricerca Decreto Ministeriale n. 998 Del 28-07-2021. Distribuzione Dei Contratti Di Formazione
Medica Specialistica a.a. 2020/2021. Available online: https:/ /www.mur.gov.it/it/atti-e-normativa/decreto-ministeriale-n-998-
del-28-07-2021 (accessed on 17 February 2024).

Italia. Ministero dell’Universita e della Ricerca Decreto Ministeriale n. 1065 Dell” 8-9-2022. Ripartizione Dei Posti Tra Le
Scuole Di Specializzazione Di Area Sanitaria Ad Accesso Riservato Ai Medici Attivate per I’a.a. 2021-2022. Available online:
https:/ /www.mur.gov.it/it/atti-e-normativa/decreto-ministeriale-n-1065-dell-8-9-2022 (accessed on 17 February 2024).

Italia. Ministero dell’Universita e della Ricerca Decreto Ministeriale n. 1268 Del 26-9-2023. Decreto Di Ripartizione Dei Posti Tra
Le Scuole Di Specializzazione Di Area Sanitaria Ad Accesso Riservato Ai Medici Attivate per I'a.a. 2022-2023. Available online:
https:/ /www.mur.gov.it/it/atti-e-normativa/decreto-ministeriale-n-1268-del-26-9-2023 (accessed on 17 February 2024).
Quotidiano Sanita Scuole Di Specializzazione. Quasi 6.000 i Medici in Fuga. Dall’Anaao La Mappa Dei Contratti Non Assegnati
e Abbandonati—Quotidiano Sanita. Available online: https://www.quotidianosanita.it/lavoro-e-professioni/articolo.php?
articolo_id=111332 (accessed on 19 January 2024).

De Matteis, C.; Crudele, L.; Battaglia, S.; Loconte, T.; Rotondo, A.; Ferrulli, R.; Gadaleta, R.M.; Piazzolla, G.; Suppressa, P.; Sabba,
C.; et al. Identification of a Novel Score for Adherence to the Mediterranean Diet That Is Inversely Associated with Visceral
Adiposity and Cardiovascular Risk: The Chrono Med Diet Score (CMDS). Nutrients 2023, 15, 1910. [CrossRef] [PubMed]
Cedrone, F.,; Stacchini, L.; La Torre, G.; Berselli, N.; De Nicold, V.; Caminiti, M.; Ancona, A.; Minutolo, G.; Mazza, C.; Cosma, C.;
et al. Work-Related Stress Questionnaire: Confirmatory Factor Analysis for Construct Validation by the PHRASI Study. Eur. Rev.
Med. Pharmacol. Sci. 2024, 28, 392-401. [CrossRef] [PubMed]

Spitzer, R.L.; Kroenke, K.; Williams, J.B.W.; Lowe, B. A Brief Measure for Assessing Generalized Anxiety Disorder: The GAD-7.
Arch. Intern. Med. 2006, 166, 1092. [CrossRef] [PubMed]

Bolgeo, T.; Di Matteo, R.; Simonelli, N.; Dal Molin, A.; Lusignani, M.; Bassola, B.; Vellone, E.; Maconi, A.; Iovino, P. Psychometric
Properties and Measurement Invariance of the 7-Item General Anxiety Disorder Scale (GAD-7) in an Italian Coronary Heart
Disease Population. J. Affect. Disord. 2023, 334, 213-219. [CrossRef]

Kroenke, K.; Spitzer, R.L.; Williams, ].B.W. The PHQ-9: Validity of a Brief Depression Severity Measure. ]. Gen. Intern. Med. 2001,
16, 606-613. [CrossRef]

Mazzotti, E.; Fassone, G.; Picardi, A.; Sagoni, E.; Ramieri, L.; Lega, I.; Camaioni, D.; Abeni, D.; Pasquini, P. II Patient Health
Questionnaire (PHQ) per Lo Screening Dei Disturbi Psichiatrici. Giornale Italiano di Psicopatologia 2003, 9, 235-242.

Societa Italiana di Igiene, Medicina Preventiva e Sanita Pubblica Consulta Specializzandi Biennio 2023—2024. Available online:
http:/ /www.sitinazionale.org/site/new/index.php/specializzandi/consulta (accessed on 18 February 2024).


https://doi.org/10.1007/s11920-018-0923-x
https://www.ncbi.nlm.nih.gov/pubmed/30043270
https://doi.org/10.26355/eurrev_202007_22292
https://www.ncbi.nlm.nih.gov/pubmed/32744715
https://doi.org/10.1161/CIRCRESAHA.118.313348
https://www.ncbi.nlm.nih.gov/pubmed/30817261
https://doi.org/10.1007/s40520-024-02718-6
https://doi.org/10.2174/1745017902016010156
https://www.mur.gov.it/sites/default/files/2023-05/Decreto%20Direttoriale%20n.%20645%20del%2015-05-2023%20-%20ALLEGATO% 201%20-%20Elenco%20Scuole%20spec.%20mediche%20ex%20D.I.%2068-2015%20e%20D.I.%201109-2021.pdf
https://www.mur.gov.it/sites/default/files/2023-05/Decreto%20Direttoriale%20n.%20645%20del%2015-05-2023%20-%20ALLEGATO% 201%20-%20Elenco%20Scuole%20spec.%20mediche%20ex%20D.I.%2068-2015%20e%20D.I.%201109-2021.pdf
https://doi.org/10.3390/ijerph20095620
https://www.ncbi.nlm.nih.gov/pubmed/37174140
https://doi.org/10.3389/fpubh.2023.1044171
https://www.ncbi.nlm.nih.gov/pubmed/36960373
https://doi.org/10.3390/ijerph20032003
https://www.ncbi.nlm.nih.gov/pubmed/36767369
https://www.miur.gov.it/-/decreto-ministeriale-n-650-del-15-09-2020-distribuzione-dei-posti-relativi-al-concorso-nazionale-per-l-accesso-alle-scuole-di-formazione-medica-a-a-20
https://www.miur.gov.it/-/decreto-ministeriale-n-650-del-15-09-2020-distribuzione-dei-posti-relativi-al-concorso-nazionale-per-l-accesso-alle-scuole-di-formazione-medica-a-a-20
https://www.mur.gov.it/it/atti-e-normativa/decreto-ministeriale-n-998-del-28-07-2021
https://www.mur.gov.it/it/atti-e-normativa/decreto-ministeriale-n-998-del-28-07-2021
https://www.mur.gov.it/it/atti-e-normativa/decreto-ministeriale-n-1065-dell-8-9-2022
https://www.mur.gov.it/it/atti-e-normativa/decreto-ministeriale-n-1268-del-26-9-2023
https://www.quotidianosanita.it/lavoro-e-professioni/articolo.php?articolo_id=111332
https://www.quotidianosanita.it/lavoro-e-professioni/articolo.php?articolo_id=111332
https://doi.org/10.3390/nu15081910
https://www.ncbi.nlm.nih.gov/pubmed/37111129
https://doi.org/10.26355/eurrev_202401_34928
https://www.ncbi.nlm.nih.gov/pubmed/38235891
https://doi.org/10.1001/archinte.166.10.1092
https://www.ncbi.nlm.nih.gov/pubmed/16717171
https://doi.org/10.1016/j.jad.2023.04.140
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.sitinazionale.org/site/new/index.php/specializzandi/consulta

Healthcare 2024, 12, 1020 17 of 17

39. Societa Italiana di Medicina del Lavoro Consulta Nazionale Degli Specializzandi in Medicina Del Lavoro. Available online:
https:/ /www.siml.it/commissioni-permanenti-2 /consulta-nazionale-degli-specializzandi (accessed on 18 February 2024).

40. Consulta Nazionale dei Giovani Medici Legali Universitari La Consulta. Available online: https://www.consultagiovanimedicilegali.
it/la-consulta/ (accessed on 29 March 2024).

41. De Sio, S.; Cedrone, E; Perri, R.; Nieto, H.A.; Greco, E.; Buomprisco, G.; Stansfeld, S. Work-Related Stress Questionnaire (WRSQ):
A New Tool to Assess Psychosocial Risks at Workplaces. La Clin. Ter. 2020, 171, e316-€320. [CrossRef]

42. EpiCentro Depressione—Passi. Available online: https://www.epicentro.iss.it/passi/dati/depressione?tab-container-1=tab1
(accessed on 20 November 2022).

43. Osservatorio Nazionale della Formazione Specialistica. Opinione Degli Specializzandi in Medicina E Chirurgia. Rilevazione
2021. 2022. Available online: https:/ /www.mur.gov.it/it/news/martedi-20072021/scuole-di-specializzazione-di-area-sanitaria-
ecco-i-risultati-della (accessed on 17 February 2024).

44. World Health Organization (WHO). A Healthy Lifestyle—WHO Recommendations. Available online: https:/ /www.who.int/
europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations (accessed on 6 May 2024).

45. Plummer, F; Manea, L.; Trepel, D.; McMillan, D. Screening for Anxiety Disorders with the GAD-7 and GAD-2: A Systematic
Review and Diagnostic Metaanalysis. Gen. Hosp. Psychiatry 2016, 39, 24-31. [CrossRef]

46. Manea, L.; Gilbody, S.; McMillan, D. Optimal Cut-off Score for Diagnosing Depression with the Patient Health Questionnaire
(PHQ-9): A Meta-Analysis. CMAJ 2012, 184, E191. [CrossRef]

47. R Core Team. R: A Language and Environment for Statistical Computing; R Foundation for Statistical Computing: Vienna, Austria,
2023.

48. Charan, J.; Biswas, T. How to Calculate Sample Size for Different Study Designs in Medical Research? Indian J. Psychol. Med. 2013,
35,121-126. [CrossRef]

49. Stacchini, L.; Catalini, A.; De Nicolo, V.; Cosma, C.; Gallinoro, V.; Ancona, A.; Berselli, N.; Caminiti, M.; Mazza, C.; Minutolo, G.;
et al. Social Network Characteristics and Depressive Symptoms of Italian Public Health Medical Residents: The Public Health
Residents” Anonymous Survey in Italy (PHRASI). Behav. Sci. 2023, 13, 881. [CrossRef]

50. Berselli, N.; Caminiti, M.; Ancona, A.; Stacchini, L.; Gallinoro, V.; Catalini, A.; Cosma, C.; De Nicolo, V.; Mazza, C.; Minutolo,
G.; et al. Social Network Characteristics and Well-Being in Italy: Insights from the PHRASI Study. Ann. Ig. 2024, 36, 169-181.
[CrossRef]

51. Fond, G.; Fernandes, S.; Lucas, G.; Greenberg, N.; Boyer, L. Depression in Healthcare Workers: Results from the Nationwide
AMADEUS Survey. Int. ]. Nurs. Stud. 2022, 135, 104328. [CrossRef]

52. Saragih, I.D.; Tonapa, S.I.; Saragih, 1.S.; Advani, S.; Batubara, S.O.; Suarilah, I.; Lin, C.-]. Global Prevalence of Mental Health
Problems among Healthcare Workers during the Covid-19 Pandemic: A Systematic Review and Meta-Analysis. Int. J. Nurs. Stud.
2021, 121, 104002. [CrossRef] [PubMed]

53. Pappa, S.; Ntella, V.; Giannakas, T.; Giannakoulis, V.G.; Papoutsi, E.; Katsaounou, P. Prevalence of Depression, Anxiety, and
Insomnia among Healthcare Workers during the COVID-19 Pandemic: A Systematic Review and Meta-Analysis. Brain Behav.
Immun. 2020, 88, 901-907. [CrossRef] [PubMed]

54. Shah, S.S.N.H.; Laving, A.; Okech-Helu, V.C.; Kumar, M. Depression and Its Associated Factors: Perceived Stress, Social Support,
Substance Use and Related Sociodemographic Risk Factors in Medical School Residents in Nairobi, Kenya. BMC Psychiatry 2021,
21, 444. [CrossRef] [PubMed]

55. Xu, C.; Wang, Y.; Wang, Z.; Li, B.; Yan, C.; Zhang, S.; Chen, B.; Zhang, D.; Peng, J. Social Support and Coping Style of Medical
Residents in China: The Mediating Role of Psychological Resilience. Front. Psychiatry 2022, 13, 888024. [CrossRef]

56. Pereira-Lima, K.; Loureiro, S.R.; Crippa, ].A. Mental Health in Medical Residents: Relationship with Personal, Work-Related, and
Sociodemographic Variables. Braz. |. Psychiatry 2016, 38, 318-324. [CrossRef] [PubMed]

57. Lasalvia, A.; Amaddeo, F; Porru, S.; Carta, A.; Tardivo, S.; Bovo, C.; Ruggeri, M.; Bonetto, C. Levels of Burn-out among Healthcare
Workers during the COVID-19 Pandemic and Their Associated Factors: A Cross-Sectional Study in a Tertiary Hospital of a Highly
Burdened Area of North-East Italy. BMJ Open 2021, 11, e045127. [CrossRef] [PubMed]

58. Rinaldi, C.; Ratti, M.; Russotto, S.; Seys, D.; Vanhaecht, K.; Panella, M. Healthcare Students and Medical Residents as Second
Victims: A Cross-Sectional Study. Int. ]. Environ. Res. Public Health 2022, 19, 12218. [CrossRef] [PubMed]

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://www.siml.it/commissioni-permanenti-2/consulta-nazionale-degli-specializzandi
https://www.consultagiovanimedicilegali.it/la-consulta/
https://www.consultagiovanimedicilegali.it/la-consulta/
https://doi.org/10.7417/CT.2020.2235
https://www.epicentro.iss.it/passi/dati/depressione?tab-container-1=tab1
https://www.mur.gov.it/it/news/martedi-20072021/scuole-di-specializzazione-di-area-sanitaria-ecco-i-risultati-della
https://www.mur.gov.it/it/news/martedi-20072021/scuole-di-specializzazione-di-area-sanitaria-ecco-i-risultati-della
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
https://doi.org/10.1016/j.genhosppsych.2015.11.005
https://doi.org/10.1503/cmaj.110829
https://doi.org/10.4103/0253-7176.116232
https://doi.org/10.3390/bs13110881
https://doi.org/10.7416/ai.2024.2598
https://doi.org/10.1016/j.ijnurstu.2022.104328
https://doi.org/10.1016/j.ijnurstu.2021.104002
https://www.ncbi.nlm.nih.gov/pubmed/34271460
https://doi.org/10.1016/j.bbi.2020.05.026
https://www.ncbi.nlm.nih.gov/pubmed/32437915
https://doi.org/10.1186/s12888-021-03439-0
https://www.ncbi.nlm.nih.gov/pubmed/34496834
https://doi.org/10.3389/fpsyt.2022.888024
https://doi.org/10.1590/1516-4446-2015-1882
https://www.ncbi.nlm.nih.gov/pubmed/27192216
https://doi.org/10.1136/bmjopen-2020-045127
https://www.ncbi.nlm.nih.gov/pubmed/33455940
https://doi.org/10.3390/ijerph191912218
https://www.ncbi.nlm.nih.gov/pubmed/36231520

	Introduction 
	Materials and Methods 
	Eligibility and Study Population 
	Design 
	Data Collection 
	Questionnaire 
	Data Analysis 
	Sample Size 
	Ethical Considerations, Patient Information, and Written Informed Consent 

	Discussion 
	Expected Results 
	Implications for Research, Policy, and Practice 
	Limitations and Strengths 

	Conclusions 
	References

