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Abstract
Medical students encounter specific stressors that can lead to higher levels of psychological distress compared to their similar
aged counterparts who study other subjects. The Medical Student Stressor Questionnaire (MSSQ) was developed to specifically
identify stressors among medical students as well as measure the intensity of stress caused by the stressors. However, no Italian
version has been validated to date. The aim of this study was to develop an Italian version of the MSSQ (MSSQ-I) and to assess
its psychometric properties. The MSSQ has been translated and culturally validated into Italian. All medical students from the
University of Brescia were asked to participate in a web-survey in which they were asked to complete the MSSQ-I. For the
analysis of the stability over time, participating students were asked to complete again the MSSQ-I after about one month.
Among 1754 medical students, 964 completed the MSSQ-I for the validation analyses. A first Confirmatory Factor Analysis and
a subsequent Explanatory Factor Analysis outlined a slightly modified factor structure of the scale with five factors instead of six
as in the original scale. The internal consistency on the overall scale was high (α = 0.94), as well as the internal consistency of
each of the new factors: (α > 0.83 for the first four factors and α = 0.67 for the fifth). External validity analysis confirmed
moderate/high concurrent validity. These results suggest that the MSSQ-I can be used as a tool to identify stressors among
Italian medical students, although further research is needed to confirm its individual test-retest reliability.
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Introduction

University has always been regarded as highly stressful envi-
ronment to students (Bayram and Bilgel 2008; Stanley and
Manthorpe 2001; Leppink et al. 2016) and the rates of psy-
chological stress and morbidity among University students are
higher than those seen in the general population (Deasy et al.
2014; Stallman 2010). Medical training further adds to the
already stressful environment, with medical students reporting
higher levels of psychological distress than their same-age

peers (Dyrbye et al. 2011; Brazeau et al. 2014) and than
non-medical students (de La Rosa-Rojas et al. 2015; Moreira
de Sousa et al. 2018). This suggests that medical education
itself contributes to student distress presenting some specific
stressors, defined as personal or environmental events that
cause stress (Lazarus 1990).

Many researchers have highlighted the importance of early
identification of psychological distress and stressors among
medical students, which can prevent the onset of possible
future mental disorders (Firth 1986; Dyrbye et al. 2011;
Saxena et al. 2014; Matheson et al. 2016; McLuckie et al.
2018). Several studies have identified different major stressors
for medical students, including excessive workload, difficul-
ties with studying and time management, exposure to patient
death and suffering, and need to succeed (Dyrbye et al. 2005;
Santen et al. 2010; Chang et al. 2012; Hill et al. 2018).

Usually studies evaluating stress in medical students (Chen
et al. 2015; Ludwig et al. 2015; Park et al. 2015; Saeed et al.
2016; Heinen et al. 2017) use scales or tools such as the
Perceived Stress Questionnaire (Cohen et al. 1983) or the
Kessler Psychological Distress Scale (Kessler et al. 2002)
whose validity and reliability is very well known, but which
are not specific for medical students.
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Only a few instruments have been developed to assess
stress in medical students. The Perceived Medical School
Stress Instrument (Vitaliano et al. 1989) includes items which
describe negative attitudes and perceived dissatisfaction re-
garding the medical school experience, while the
Medical Student Well-Being Index (Dyrbye et al.
2011) evaluates symptoms of burnout, depression, fa-
tigue, and quality of life.

Several countries have addressed the need of validated in-
struments assessing psychological distress in medical students
with national projects and studies: for example, Kim et al.
(2014) developed and validated a stress scale for medical stu-
dents in Korea and in the same country Shim and colleagues
validated the Korean version of the higher education stress
inventory with medical students (Shim et al. 2016). In
Germany, Kötter and Voltmer validated the German ver-
sion of the Perceived Medical School Stress Instrument
(Kötter and Voltmer 2013). However, such tools do not
specifically and widely assess the different stressors en-
countered by medical students.

The Medical Student Stressor Questionnaire (MSSQ) was
developed to provide a valid and reliable self-administered
instrument to identify stressors among medical students as
well as to measure the intensity of stress caused by the
stressors (Yusoff et al. 2010). The results found that the
MSSQ has good psychometric properties; factor analysis
showed that all the items are well distributed and reliability
analysis showed that the MSSQ has a high internal consisten-
cy as Cronbach’s alpha coefficient value was 0.95 (Yusoff
et al. 2010; Yusoff 2011).

MSSQ authors grouped stressors of medical students into
categories identified by the six factors of the scale: (i)
Academic Related Stressors, (ii) Intrapersonal and
Interpersonal Related Stressors, (iii) Teaching and
Learning-Related Stressors, (iv) Social Related Stressors,
(v) Drive and Desire Related Stressors, and (vi) Group
Activities Related Stressors.

The 40 items on MSSQ represent events that have been
identified to be the most probable stressors in medical stu-
dents. Respondents are requested to assess each event by
choosing from five responses: 0 = ‘causing no stress at all’,
1 = ‘causing mild stress’, 2 = ‘causing moderate stress’, ‘caus-
ing high stress’, and 4 = ‘causing severe stress’.

The MSSQ has been used to assess stressors in medical
students in Asia (Yusoff et al. 2011; Saxena et al. 2014; Eva
et al. 2015; Patil et al. 2017; Ghosal and Behera 2018), Africa
(Melaku et al. 2015) and Europe (Romania: Bob et al. 2014;
The Netherlands: Yee and Yusoff 2013).

In Italy, in recent years, there has been a growing interest in
studying stress in University students (Cavallo et al. 2016;
Portoghese et al. 2019; Salvarani et al. 2020), but only a few
studies evaluated psychological distress in medical students
(Serenari et al. 2019; Molodynski et al. 2020) and there is lack

of Italian instruments for the assessment of stressors in such
population. The objective of this study was to develop an
Italian version of the MSSQ (MSSQ-I) and to assess its psy-
chometric properties. More specifically, we aimed to translate
and culturally validate the MSSQ into Italian, test the ques-
tionnaire in a representative sample of medical students and
collect data to perform analyses on its construct validity, in-
ternal consistency, external validity and over time stability
(Boateng et al. 2018).

Methods

Design and Sample

This study was conducted in the University of Brescia, in the
North of Italy. It is a medium-sized college and it has currently
13,886 students enrolled, of which 1754 attending the degree
of Medicine and Surgery.

In April 2019, all medical students were asked to partici-
pate in a web-survey in which they were asked to complete the
MSSQ-I and provide information about their age, gender and
academic year. Students were recruited using the institutional
email address that University of Brescia automatically sets up
for each student after confirmation of enrolment and use for all
institutional communications. The online survey was created
with LimeSurvey (www.limesurvey.org). Limesurvey is an
open-source online survey application which allows a
completely anonymous data collection. The software automat-
ically sends an email to all participants with a personal link to
access the survey. Once a participant completes the survey,
Limesurvey delete any link between the participant and their
answers to the survey. So, only de-identified data are deliv-
ered to the investigators to preserve participants’ anonymity.

Each student received from Limesurvey a first email with a
detailed description of the study and information about ques-
tionnaire, voluntary participation and survey anonymity, to-
gether with the link to access the survey. Up to three emails
were sent by the software to students who did not complete the
survey to remind them to participate. Through the survey on-
line access, students were asked to confirm their consent to
participate. The study protocol was approved by the
University of Brescia Institutional Review Board.

In order to test the stability over time of the MSSQ-I, stu-
dents involved in the first survey were asked to complete
again the MSSQ-I after about one month. In this case the
MSSQ-I was included in a broader online survey aimed at
evaluating the well-being of students. This survey also
included the University Stress Scale (USS; Stallman
2008), that provides a measure of the cognitive apprais-
al of demands across the range of environmental
stressors experienced by University students, which
was used to perform external validity analysis.
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The Italian Version of MSSQ

Firstly, the authors of the original MSSQ were contacted to
obtain the English version of the questionnaire. The MSSQ
was linguistically validated and translated into Italian by two
authors (JD and CB) and an intern collaborating with AG, all
with fluent English skills, according to the Principles of Good
Practice for the Translation and Cultural Adaptation Process
for Patient-Reported Outcome Measures (Wild et al. 2005).

These three translations were synoptically compared in order
to overcome any divergent translations and to achieve a full
consensus. This resulted in a preliminaryMSSQ-I. Then, a native
English-speaking translator with fluent Italian skills was asked to
translate the preliminary MSSQ-I back into English. The authors
performed the review of this secondary English translation and
any incongruities were rationalized and cleared up.

With the help of a representative group of medical students,
we conducted a cultural validation assessing the level of com-
prehensibility and cognitive equivalence of the translation. In
this phase, all 40 items were examined and item 13
“Partecipazione alle presentazioni in aula” (“Participation in
class presentation” in the english version of MSSQ) was
evaluated as not-applicable to the context of the University
of Brescia (as in the medical course of this University students
are not required to give class presentations) and excluded from
the MSSQ-I.

The final version of the MSSQ-I was formulated, checking for
minor errorswhich had beenmissed during the translation process.

Accessing the web-survey, students were asked to com-
plete a digital version of the MSSQ-I graphically equivalent
to the paper version. A brief paragraph with a description of
the questionnaire and the Italian translation of the original
instructions for completing the questionnaire were added.

On each row an item was presented (e.g. “Exams”), and
five response options were given, from 0=“causing no stress at
all” to 4=“causing severe stress”.

Data Analysis

The data were described as the mean and standard deviation
(SD) for continuous variables or as frequencies and percent-
ages for categorical variables. The Gaussianity assumption of
continuous variables was assessed using Kolmogorov–
Smirnov and Shapiro–Wilk tests.

As item 13 was considered non-applicable for our sample,
the original construct of the scale needed to be assessed. For
this purpose, we performed a first Confirmatory Factor
Analysis (CFA) to test the validity of the factor structure (con-
struct validity) shown in the original validation study (Yusoff
et al. 2010). Goodness of fit of CFA was evaluated by the
fo l lowing ind ices : Root Mean Square Er ror o f
Approximation (RMSEA) smaller than 0.05, Comparative
Fit Index (CFI) greater than 0.90, Tucker-Lewis coefficient

(TLI) greater than 0.90 and ratio of the Chi-square value to
its degrees of freedom (chi2/df) of less than 2.5. Subsequently,
we performed the Exploratory Factor Analysis (EFA) to de-
termine the new factor structure of the MSSQ-I. According to
recommendations on scale development and validation stud-
ies (Worthington and Whittaker 2006; Cabrera-Nguyen
2010), we randomly split the sample in order to conduct
EFA and CFA on two different same-size samples. More spe-
cifically, we first performed EFA on one randomly selected
half of the sample (calibration sample), and then tested the
factor structure derived from EFA by CFA on the other half
of the sample (validation sample). EFA was carried out by
using orthogonal varimax rotation to ensure clarity of the fac-
tor structure and ease of interpretation (Bartholomew et al.
2008). The Kaiser–Meyer–Olkin (KMO) test verified the
sampling adequacy for this analysis, and Barlett’s Test of
Sphericity assessed the degree of inter-correlation between
variables. Factor was determined based on scree plot. Factor
loading greater than 0.35 was considered the threshold indi-
cating that the item contributed sufficiently to the factor.

Cronbach’s alpha coefficients were calculated to determine
the internal consistency for both the whole scale and each factor,
and values ≥0.70 were considered adequate. Any change in con-
sistency was evaluated by removing one item at a time.

In addition, McDonald’s omega coefficient was computed
(Zinbarg et al. 2005).

External validity (concurrent/divergent validity) was eval-
uated using the Pearson’s correlation coefficient between the
factors of MSSQ-I and the total score of the USS.

Finally, the stability of the instrument over time was carried
out in an aggregate way due to the anonymized survey that
made impossible to perform Pearson’s correlation on individ-
ual pre-post measures. In detail, stability of MSSQ-I was
assessed by comparing indices (mean, SD, median, interquar-
tile range) and violin plots of the students’ groups distributions
of each factor of the MSSQ-I scale, computed by using scale
items administrated in the two time occasions: at baseline and
one month later. In addition, we performed bootstrap esti-
mates of the five factors distribution indices in order to pro-
vide an exhaustive evaluation of their stability over time.

All statistical analyses were carried out using the SPSS
21.0 and SPSS-AMOS programs. Statistical significance
was set at significance level equal to 0.05.

Results

Characteristics of Participants

Of the 1754 students in the study population, 1027 (58.6%)
agreed to participate accessing the web-survey. The study in-
cluded only responses with a survey completion rate greater
than 65% (964/1754, 55.0%) and among these, less than 5%
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of the total considered responders had incomplete data. A
Bayesian data imputation procedure (through SPSS-AMOS
package) was applied for the imputation of these data.

The mean age of participants was 23.6 years (SD= 3.9) and
most students were women (61.3%). With regard to the distribu-
tion of students for academic year, 13.5%was enrolled in the first
year, 13.4% in the second year, 16.4% in the third year, 16.6% in
the fourth year and 16.1% in the fifth year, while most respon-
dents were enrolled in the sixth (and last) year (24.0%).

Table in Online Resource 1 shows descriptive statistics for
the (39) MSSQ items. Items with higher mean scores were
Tests/examinations (mean = 3.08, SD = 0.75), Falling behind
in reading schedule (mean = 3.05, SD = 0.96) and Heavy
workload (mean = 3.01, SD = 0.90).

Construct Validity of MSSQ-I

CFA was performed on the overall sample (n = 964) to eval-
uate the goodness of fit of the factor-solution proposed by
Yusoff et al. (2010). As reported in the figure in
Online Resource 2, the CFA showed poor fit: RMSEA =
0.079 (90% CI: 0.020, 0.102); CFI = 0.757 TLI = 0.724;
chi2/df = 7.064; p < .001, indicating that the original six fac-
tors MSSQ construct did not fit with our sample. Thus a sub-
sequent EFA was performed in order to determine the optimal
factor structure of the MSSQ-I.

After splitting the sample into two halves, EFA was con-
ducted on one-half of the sample (calibration sample) and the
results were confirmed by applying the CFA on the other half
(validation sample). Descriptive statistics (confirming homo-
geneity in terms of age, sex and academic year) of the two spit
samples are reported in Online Resource 3. The EFA analysis
outlined five factors (based on the scree plot evaluation, see
figure in Online Resource 4), explaining 52.2% of the total
variability. The factors were labelled according to the item
content, as follows: Academic Related Stressors (ARS),
Teaching and Learning Related Stressors (TLRS), Staff and
Students Related Stressors (SSRS), Intrapersonal and
Expectations Related Stressors (IERS), and Patients Related
Stressors (PRS) (see Table 1). ARS and TLRS subscales ap-
peared semantically similar to two subscales proposed in the
original MSSQ (Yusoff et al. 2010), so we maintained the
same labels. Item 11 “Partecipazione alle discussioni in aula”
(“Participation in class discussion” in the english version)
showed factor loading under the cut-off (0.35) and was ex-
cluded from MSSQ-I.

Internal Consistency

The overall scale showed high internal consistency
(Cronbach’s alpha = 0.94; McDonald’s omega = 0.96).
Cronbach’s alpha and McDonald’s omega values for the sub-
scales were as follows: ARS α = 0.89, ω = 0.91; TLRS α =

0.87, ω = 0.89; SSRS α = 0.86, ω = 0.89; IERS α = 0.83,
ω = 0.88; PRS α = 0.67, ω = 0.73. As reported in Table 1,
in PRS subscale, alpha value was found to be higher (0.721)
if item 38 (“Lavorare con i computer”, which corresponds to
“Working with computer” in the original englishMSSQ) were
removed from the scale. Also considering that item 38 was
semantically inconsistent with PRS items, it was excluded
from MSSQ-I.

CFA on the Five Factors of the Italian Version of
MSSQ-I

CFA on the new derived five factors was performed on the
validation sample. As shown in Fig. 1, the fit of the model to
the data was excellent (RMSEA = 0, [90%CI: 0, 0.03]; CFI =
1.000; TLI = 1.002; chi2/df = 0.569; p = 0.451). The factor
loadings were all high (larger than 0.70) except for the factor
PRS (equal to 0.39) indicating that the PRS subscale was less
(but still significantly) associated to the common latent do-
main measuring the stress caused by medical course stressors.

External Validity

The total USS score showed significant and moderate-high
Pearson’s correlation with ARS and IERS factors (r = 0.52
and r = 0.58, p < 0.001 for both); moderate correlations with
TLRS and SSRS factors (r = 0.39, 0.40; p < 0.001 for both)
and only weakly correlation (r = 0.16, p = 0.002) with PRS
(see Table 2). These results confirmed: good concurrent va-
lidity of the first 4 factors with the domain measured by USS
(the domains and extent of stress experienced by University
students); and provided quite good divergent validity for PRS
(as expected, considering the domain measured by USS does
not include the relationship with patients).

Stability over Time of the MSSQ-I

Among the 964 students who completed the survey at base-
line, 617 (64%) completed the second survey after about one
month (second evaluation). Due to anonymization, the evalu-
ation of stability over time of the five found factors ofMSSQ-I
scale was evaluated by inspection of their distributions
(Figure in Online Resource 5) and corresponding indices
(Table in Online Resource 6). The violin plots of the five
factors computed in first and in second students’ group eval-
uation showed substantially equal distributions confirming the
stability of the five factors of MSSQ-I across time. Median
and interquartile range depicted by the white box-plot inside
each violin plot highlight very similar values. A mean differ-
ence between first and second evaluation was found for TLRS
factor only (p < 0.001); however, it is worth to note that this
difference is purely statistical (due to the large samples).
Moreover, all the 95% bootstrap confidence intervals,
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computed for the distribution indices assessed at the second
evaluation, included the corresponding values of the first eval-
uation, highlighting consistent stability over time of the found

factors distribution. Details about these and other statistical
distribution indices are shown in the table in Online
Resource 6 and in the figure in Online Resource 5.

Table 1 Factor structure and
internal consistency of MSSQ-I Factor loadings Cronbach’α if

item is removed

Academic Related Stressors (ARS)

1.Tests/examinations 0.658 0.882

4.Quota system in examinations 0.592 0.879

7.Need to do well (self-expectation) 0.678 0.880

10.Heavy workload 0.628 0.877

12.Falling behind reading schedule 0.640 0.876

17.Not enough medical skill practice 0.417 0.882

18.Lack of time for family and friends 0.556 0.879

19.Learning context-full of competition 0.534 0.881

23.Having difficulty understanding the content 0.362 0.881

25.Getting poor marks 0.534 0.886

27.Lack of time to review what have been learnt 0.555 0.874

30.Unable to answer the question from the teacher 0.353 0.880

33.Large amount of content to be learnt 0.546 0.876

Teaching and Learning Related Stressors (TLRS)

8.Not enough study material 0.538 0.862

14.Lack of guidance form teacher(s) 0.666 0.846

20.Teacher – lack of teaching skills 0.672 0.855

22.Innapropriate assignments 0.509 0.859

35.Not enough feedback from teacher(s) 0.639 0.844

36.Unjustified grading process 0.708 0.842

37.Lack of recognition for work done 0.547 0.855

Staff and Students Related Stressors (SSRS)

3.Conflict with other students 0.610 0.853

5.Verbal or physical abuse by other student(s) 0.750 0.837

9.Conflict with personnel(s) 0.589 0.840

28.Verbal or physical abuse by teacher(s) 0.702 0.825

29.Frequent interruption of my work by others 0.364 0.857

31.Conflict with teacher 0.639 0.823

39.Verbal or physical abuse by personnel(s) 0.731 0.829

Intrapersonal and Expectations Related Stressors (IERS)

6.Parental wish for you to study medicine 0.596 0.824

15.Feeling of incompetence 0.488 0.804

16.Uncertainty of what is expected of me 0.504 0.799

26.Poor motivation to learn 0.662 0.809

32.Unwillingness to study medicine 0.648 0.818

34.Need to do well (imposed by others) 0.384 0.812

40.Family responsibilities 0.581 0.811

Patients Related Stressors (PRS)

2.Talking to patients about personal problems 0.745 0.572

21.Unable to answer questions from patients 0.718 0.569

24.Facing illness of death of the patients 0.782 0.553

38.Working with computers* 0.413 0.721

*item 38 was discarded after EFA
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Discussion

The objective of this study was to develop the MSSQ-I and to
assess its psychometric properties in a sample of 964 medical
students of the University of Brescia. The MSSQ-I has 37
items instead of 40; one itemwas discarded during the cultural
validation and two items were excluded during the EFA.

The multidimensional structure of the MSSQ was con-
firmed; however, the EFA outlined five factors instead of six
as in the original scale. More specifically, ARS factor refers to
any University, educational or student events that causes
stress on students, such as examination system, academic
schedule, and lack of time. This factor was very similar to
the ARS factor described in the originalMSSQ, so we decided
to keep the same label. TLRS factor refers to any event related
with teaching or learning that cause stress, including teachers’
competency and quality of feedback given by teachers. As for
ARS factor, also TLRS factor was very similar to the TLRS
factor described in the original MSSQ, so we decided to keep
the same label. In MSSQ-I we could not confirm the original
factors Intrapersonal and interpersonal related stressors,
Social related stressors, Drive and desire related stressors,
and Group activities related stressors. However, some com-
parisons can be done between these original factors and the
new factors of MSSQ-I.

In MSSQ-I, SSRS factor refers to any form or aspect of rela-
tionships with University personnel, teachers and other students
that causes stress. This category of stressors is included in the
original Social Related Stressors factor, which also included

other forms of relationship that can cause stress, for example
the relationship with patients. In MSSQ-I, dealing with patients
and their suffering is included in a specific factor, the PRS.

In MSSQ-I, IERS factor refers to both intrapersonal
stressors including poor motivation, self-conflict, unwilling-
ness to study medicine, and stressors related to expectations
that other people (e.g. parents) may have for the student.
These areas are also relevant in the original version of
MSSQ and are included in the Intrapersonal and
Interpersonal Related Stressors factor and in the Drive And
Desire Related Stressors factor.

Such differences between MSSQ-I and the original MSSQ
in factor structure may be explained by the differences in the
medical course system and in the culture of our Italian sample
and the original Malaysian sample. For example, in Italy the
degree of Medicine and Surgery lasts six years, while in
Malaysia the typical duration is five years. Group activities
such as class presentations and discussion are common in
Malaysia medical courses, while they are quite unusual in
Italy. Methods of assessments vary as well: in Italy oral ex-
amination are very frequent, while in Malaysia other methods
such as multiple choice questions and one best answer are
preferred (Lim 2008).

In our sample, the top stressors were all included in the ARS
factor, therefore related to academic matters: Tests/examinations,
Falling behind reading schedule, Heavy workload. Such results
are consistent with those presented in other studies from different
countries (Yee and Yusoff 2013; Bob et al. 2014; Melaku et al.
2015; Patil et al. 2017) and suggest that the most stressful aspects
of the medical training are similar for students from different
culture and school systems.

The validation found that theMSSQ-I has good psychometric
properties; the five factors are clearly distinct and their loadings
were all very high; an exception holds for the PRS factor, indi-
cating that, in our sample, dealing with patients is not strongly
associated to the stress caused by medical course stressors. The
CFA carried out on the EFA-derived factor structure showed an
excellent fit of themodel to the data providing a robust validation
of the MSSQ-I construct structure.

Fig. 1 CFA on the EFA-derived
factor structure from the Italian
sample

Table 2 Concurrent/
divergent validity of the
five MSSQ-I factors and
USS total score

Factors Pearson’s r p value

ARS 0.52 <0.001

TLRS 0.39 <0.001

SSRS 0.40 <0.001

IERS 0.58 <0.001

PRS 0.16 0.002
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The analysis of external validation also confirmed a good con-
current validity with the USS, which measures the stress experi-
enced by University students, and provided quite good divergent
validity for PRS (as expected, considering that the USS is not
specific for medical students and therefore does not include the
relationship with patients, which is the domain covered by PRS).

Similarly, the analysis evaluating the stability over time con-
firmed the MSSQ-I reliability, although a mean difference be-
tween first and second evaluation (2.01 and 2.20) was found for
TLRS factor. Clinically, the two means do not indicate a note-
worthy difference of the intensity of stress, however this differ-
ence is statistically significant because of the large samples.

Therefore, results suggest that the MSSQ-I is a valid and
reliable instrument that can be used to identify stressors and
measure the intensity of stress caused by stressors.

Strengths and Limitations

The large sample of students who completed the survey at
baseline, as well as the likewise large amount of gathered data
in the second administration of the MSSQ-I to assess its sta-
bility over time, have ensured robustness of findings and an
adequate generalization of results with respect to the medical
student population. Another strength of this study is the appli-
cation of the internationally accepted Principles of Good
Practice for the translation of Assessment Instruments (Wild
et al. 2005) for the implementation of MSSQ-I. Among the
limitations, the unfeasibility to perform test-retest reliability
by standard method due to the anonymized survey compelled
us to assess the stability over time of MSSQ-I in an aggregate
way, by comparing distribution indices of the scale factors.
However, the information obtained from the factor distribu-
tions over time allowed an even stability assessment. Another
methodological weakness regards the unavailability of Italian
scales measuring specific stressors in medical students.
However, we performed external validation analysis of
MSSQ-I by using USS, which allowed us to assess both
concurrent and divergent validity. Similarly, we could not
compare the factor solution originally proposed by Yusoff
et al. (2010) with the factor solution (in terms of CFA good-
ness of fit) proposed for MSSQ-I, because in the validation
paper of the original scale the CFA on the six factors ofMSSQ
was not performed.

Available data on web-surveys among University students’
populations show variable response rates. In this web-survey
the response rate is higher compared to other studies (Ridner
et al. 2016; Lanthier-Veilleux et al. 2016; Auerbach et al.
2018; Mortier et al. 2018); however, we could not analyse
possible nonresponse bias because we have not had the chance
to collect data on students refusing to participate and this may
be considered a limitation of the current study. Finally,

confirmation of these findings through multicentre studies
would be appropriate.

Conclusions

The study was conducted on a large sample of Italian medical
students and it supported the validity and the reliability of the
MSSQ-I. Considering the high prevalence of psychological dis-
tress inmedical students potentially leading to severe impairment
in their academic achievement and personal development, the
MSSQ-I could be adopted by Universities as a guide for tailored
strategies to reduce stress and promote mental health.
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