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Abstract

Emotional styles concern the ways in which individuals adapt and respond to the world and
can be defined using six dimensions: outlook, resilience, social intuition, self-awareness,
sensitivity to context and attention. The Emotional Style Questionnaire (ESQ) assesses
how people vary across the dimensions and gauges an individual’s overall level of emotional
health. An Italian version of the ESQ (ESQ-ITA) could favour the understanding of cultural
characteristics concerning emotions and personality within the Italian population, with both
clinical and social implications. The aim of the present study is to validate the ESQ in the Ital-
ian language and to assess its psychometric properties. Two studies were conducted.
Study 1 examined construct validity, internal consistency, and test—retest reliability, through
Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA), Cronbach’s
alpha estimates, and by estimating the Spearman’s rank correlation Study 2 examined con-
struct validity and internal consistency through the CFA and Cronbach’s alpha estimates
and investigated criterion validity by correlating the ESQ-ITA dimensions with the corre-
sponding scales or subscales used for the validation estimating, again, the Spearman’s
rank correlation coefficient Study 2 also examined the criterion validity of the validated
scales and the ESQ-ITA overall score to assess its suitability as an indicator of emotional
health. ESQ-ITA was confirmed to be reliable and stable. The correlation between the ESQ-
ITA overall score and the other scales and questionnaires supports the use of ESQ-ITA to
measure emotional health. The Italian version of the ESQ opens up the possibility to enrich
the research landscape with new knowledge that will be useful for advancing the pathoge-
netic and therapeutic aspects of psychological distress and emotional dysregulation.

Introduction

Emotions play an extremely significant role in the human experience. The differences in the
way each one of us lives, perceives, and reacts can be attributed to our unique emotional expe-
rience of life, and they are closely related to individual and social psychological well-being.
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Considering the available literature, Davidson [1,2] proposed the concept of “emotional styles”
with the aim of identifying the components that contribute to the emotional life of an individ-
ual. Emotional styles represent the way in which an individual adapts and responds to the
world, and they can predict the probability that a person may feel certain emotions or experi-
ence certain moods. According to Kesebir and colleagues [3], each person has their own Emo-
tional Style, one which is governed by specific brain circuits, identifiable using neuroimaging
techniques. As such, our unique Emotional Style reflects the kind of emotional states we expe-
rience, as well as their intensity and duration”. It can, therefore, be defined as the “atom of our
emotional life” [4]. Emotional Style is defined using six dimensions: outlook, resilience, social
intuition, self-awareness, sensitivity to context and attention. Outlook refers to the ability to
sustain positive emotions over time. The ability to sustain the experienced positive emotions is
what distinguishes non-depressed individuals from depressed ones, characterized by high and
low levels of activity in the nucleus accumbens, respectively [5]. Resilience, like the outlook
dimension, describes a quality of affective chronometry, namely the time course of emotional
responding [6]. It refers to the ability to recover from negative emotions or events. Resilience
is important because emotional well-being is not only defined by the magnitude of one’s initial
emotional reaction to an event, but also by how long the emotional response is sustained [7,8].
Social intuition refers to one’s degree of attunement to nonverbal social cues (voice tone, body
language, facial expressions). Sensitivity to context refers to how much our emotional and
behavioural responses consider our social context. Self-awareness refers to the ability to per-
ceive one’s bodily signals that reflect emotions. Finally, Attention refers to the ability to focus
on something, screening out distractions and staying focused.

Recently, Kesebir et al. [3] validated the Emotional Style Questionnaire-ESQ, an easily
implementable, 24-item self-report measure which provides a means to assess how people vary
across the six dimensions and to generate a measure of emotional health. The Emotional Style
construct was assimilated to the framework on personality set out by Davidson [1] and then
further elaborated by Kesebir [3]. Indeed, they state that "each individual personality and tem-
perament reflects a different combination of the six dimensions of Emotional Style" [4], and in
their validation study the authors found a significant correlation between the ESQ and the Big
Five Inventory, which was also recently associated with adaptive and maladaptive emotion reg-
ulation [9]. Therefore, the ESQ is appropriate for both research and clinical settings, both as a
stand-alone measure of psychological well-being as well as a tool to investigate each of the six
dimensions. The ESQ allows us to identify the strengths and weaknesses of an individual’s
Emotional Style, thus enabling psychological interventions which exploit the plasticity of brain
structures to recover from any dysfunction with the aim of generating a healthy emotional life.

Due to its characteristics, the ESQ can also be a brief and effective tool for investigating
emotional and personological aspects in other cultural and linguistic contexts. To date, the
ESQ has been translated into Persian [10], Polish [11] and German [12], and its psychometric
properties tested; each validation process yielded reliability and validity coefficients similar to
that of the original version. An Italian version of the ESQ could offer interesting implications
for future research as well, to deepen our understanding of cultural characteristics concerning
emotions within the Italian population, with both clinical and social implications. The aim of
the present study was to validate the ESQ in the Italian language and to assess its psychometric
properties using a study sample recruited from the general population.

Methods

The research was approved by the authors of the original validation of the questionnaire. The
research methodology includes two studies. Both study 1 and 2 were conducted at the
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University of Turin, Italy. The study was conducted in accordance with the Declaration of Hel-
sinki, and the research protocol was approved by the Ethics Committee of the University of
Turin (prot. number 251935). Electronic informed consent was obtained by asking all partici-
pants to click a button at the beginning of the online survey consenting to their participation.
Participation was voluntary and anonymous, and participants received no compensation.

Participants

Two different recruitments were conducted, and, for both studies, the inclusion criterion was
that individuals were aged between 18 and 75 years. Symptoms related to anxiety, depression
and stress were also recorded, not with the aim of excluding participants but to be able to carry
out separate analyses by symptom level.

Participants were recruited by sharing the questionnaire link via mailing lists and social net-
works. The questionnaire provided a description of the project, listed its research objectives
and requested that informed consent be given in order to participate in accordance with the
criteria set out by the University of Turin’s Bioethics Committee. Informed consent was
obtained by asking all participants to click a button at the beginning of the online survey
which gave their consent to participate in the study.

Study 1

The aim of Study 1 was to examine the construct validity, internal consistency and test-retest
reliability of the Italian version of the ESQ (ESQ-ITA).

In the first phase, the ESQ was adapted linguistically and culturally into Italian, after which
the psychometric properties were investigated following the protocol described in Kesebir et al
[3]. The questionnaires were administered to a group of healthy volunteers, stratified by age, at
baseline (TIME 1) and at 4 weeks (TIME 2) to evaluate test-retest reliability.

Translation and cultural adaptation

The Italian adaptation of the ESQ was carried out following the steps of the Cross-Cultural
adaptation process recommended by Guillemin et al., to obtain a semantic, idiomatic, experi-
ential, and conceptual equivalence [13,14]. The translation of the ESQ from English into Ital-
ian was conducted by an Italian native speaker. Then, a bilingual Italian-English person (a
native English speaker blind to the original version of the ESQ), performed a back-translation.
Comparing the original items with the back-translated items, further changes were made in
the Italian translation, after which a second back-translation was performed. The consensus
between the two sets of forward-backward translations was established through a discussion
between two psychologists from our research group and the native speaker. To verify that the
translation was adequate not only from a linguistic but also from a cultural point of view, its
face validity was established with the assistance of 20 voluntary subjects, who provided useful
feedback to improve some lexical and syntactic nuances through individual interviews in
which the meaning of each questionnaire item was discussed with each volunteer.

Data analysis

Quantitative data are presented as median values plus the interquartile range, whereas quanti-
tative data are presented as frequencies and percentages. The distribution of the quantitative
variables was tested using the Shapiro-Wilk test, which showed almost all distributions to devi-
ate from normality. The validation of the Italian version of the Emotional Style Questionnaire
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consisted of a four-step process, using four successive analyses conducted in R software (ver-
sion 4.0.2) [15].

First, in order to conduct a cross-cultural validation by examining the six dimensions iden-
tified in Kesebir et al. [3], an Exploratory Factor Analysis (EFA) was performed to identify the
items contributing to each of these factors. This was done after checking the suitability of the
data for factor analysis by means of the Kaiser-Meyer-Olkin (KMO) test to measure the sam-
pling adequacy (MSA), and the Bartlett’s test of sphericity to test whether the correlation
matrix was significantly different from an identity matrix. Since the data were not normally
distributed, principal axis factoring (PAF) was used as the extraction method of choice as it
does not assume the data to be normal. As for the rotation method, both varimax and oblimin
were used; however, as they led to the same conclusions, only the results for the varimax
method are presented.

Second, we estimated the internal consistency of the factors extracted in the EFA as well as
that of the ESQ-ITA’s overall score using Cronbach’s alpha. Due to inconsistencies in the
results, we conducted parallel analysis (n = 5) in order to identify the most suitable number of
factors, and then re-ran the EFA using five factors. The results obtained collapsed the outlook
and resilience dimensions into a single dimension, thus the four items related to this dimen-
sion with the lowest factor loadings were excluded and the EFA was re-run.

Later, a Confirmatory Factor Analysis (CFA) was conducted considering the original six
factors. To assess the goodness of fit, we estimated and reported different statistics: the Com-
parative Fit Index (CFI), the Akaike Information Criterion (AIC), the Root Mean Square
Error of Approximation (RMSEA), and the Standardized Root Mean Square Residual
(SRMR).

Finally, the test-retest reliability of the questionnaire over time was tested. The test-retest
reliability was investigated by estimating the Spearman’s rank correlation coefficient between
each item response at Time 1 and the same response at Time 2. The same type of analysis was
also performed for the ESQ-ITA overall score and for the dimensions detected and investi-
gated in this study.

Results

The sample characteristics are described in Supplementary Material 2 (S2A Table in S2 File).
The sample was composed of 208 participants with a median age of 43.00 years (IQR = 30.00-
58.00). Of the 208 participants, 119 (57.2%) filled out the questionnaire in Time 1 and Time 2.

Before conducting the factor analysis, we performed the KMO test and the Bartlett’s test of
sphericity to establish the data’s suitability for this type of analysis. The overall MSA was 0.75
and Bartlett’s test was statistically significant at a 95% confidence level (}2 = 1281.18), thus we
concluded the data to be suitable.

S2B Table in S2 File shows the factor loadings related to the EFA conducted at Time 1,
which considered the six factors described in Kesebir et al. [3]. From the loadings, it emerged
that the first principal axis (PA1) extracted identified two dimensions (outlook and resilience
even if one question is missing), while PA2, PA3, PA4, and PA5 each identified a single dimen-
sion, namely sensitivity to context, attention, social intuition and self-awareness, respectively.
Finally, PA6 did not identify any dimension. For this reason, this factor analysis did not seem
to identify the six dimensions correctly. In total, the extracted factors explained 41.6% of the
total variance. Next, we determined the internal consistency of each dimension and that of the
ESQ-ITA overall score by estimating Cronbach’s alphas. The values are summarised in S2C
Table in S2 File. Some low values of the Cronbach’s alphas, such as that associated with social
intuition (o = 0.57), were at the limit of acceptability. Since the factor analysis with six factors
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Fig 1. Study 1 scree plot on the entire population.
https://doi.org/10.1371/journal.pone.0278715.9001

did not identify the six dimensions correctly, we conducted the same analysis excluding the
items relating to the outlook and resilience dimensions with the lowest factor loadings (i.e.,
items 1, 2, 8 and 14). Therefore, we ran a new EFA considering the remaining 20 items only.
The results of the KMO test (overall MSA = 0.71) and the Bartlett’s test of sphericity (=
999.18) revealed that the data had become more suitable for factor analysis. We then identified
the most suitable number of factors by means of parallel analysis. The resulting scree plot is
shown in Fig 1 which shows the most suitable number of factors to be five; for this reason, we
ran an EFA extracting five factors only. S2D Table in S2 File in summarises the factor loadings.
Each factor extracted identified a single dimension. The four items related to the dimensions
outlook and resilience were identified by the first factor, and together form the first dimension,
which we call “outlook/resilience”; PA3 clearly identified the dimension “sensitivity to con-
text”, PA4 identified the dimension “attention”, “social intuition” was identified by PA2, and
finally PA5 identified the dimension “self-awareness” dimension. In total, the extracted factors
explained 41.1% of the total variance.

Regarding the internal consistency, S2E Table in S2 File shows the values of Cronbach’s
alpha for the five dimensions and the ESQ-ITA overall score. As the table shows, the alpha val-
ues related to the first dimension were greater with respect to the previous values.

The CFA, whose results are shown in S2F Table in S2 File, confirmed the six-factor struc-
tures (Outlook, Resilience, Social Intuition, Self-Awareness, Sensitivity to Context, and Atten-
tion) identified in the original validation. The CFI was 0.893 and AIC was 16823.612. With
regard to the RMSEA and SRMR, they were 0.047 (90% Confidence Interval (CI): 0.036—
0.058) and 0.068, respectively.

Finally, to assess the test-retest reliability of the questionnaire over time, we estimated the
correlation coefficients between the response to each item at Time 1 and Time 2, and between
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the score for each of the six dimensions investigated in this study at the two different times.
The results are summarized in S2G Table in S2 File. All correlations were positive and statisti-
cally significant (p < 0.01). Therefore, across an interval of 4 weeks, the test-retest results indi-
cate very good reliability, and show that the questionnaire was reliable at both the item and
dimension level. Compared with the original validation data published by Kesebir et al. [3],
the factor coefficients are slightly lower, although they remain positive and statistically signifi-
cant (p<0.01). In conclusion, the validation results show the Emotional Style Questionnaire
and extracted dimensions in the Italian version to be as reliable as in the original version.

Study 2

As the EFA conducted in Study 1 produced different results with respect to the original validation
study conducted by Kesebir et al. [3], and some items had relatively poor factor loadings, a number
of linguistic changes were made to the questionnaire items to improve comprehensibility and new
study with a new recruitment was conducted. In particular, we held a focus group in which two
psychologists from our research group and five volunteers from the 20 who had participated in
face validation took part. Within the focus group, the possible culturally mediated interpretation
of the outlook and resilience items were questioned and reformulated once unanimous agreement
was reached. The final Italian version of the Emotional Style Questionnaire (ESQ-ITA) is provided
in S1 File. In terms of its readability, the Gulpease Index [16] for the final scale was 86 (84 in Study
1), meaning that it would be easily understood by a person with about 5 years of formal education
and very easily understood by a person with more than 5 years of formal education.

In accordance with the original validation study [3], Study 2 aims: 1) to examine the con-
struct validity and internal consistency of the final version of the ESQ-ITA; 2) to investigate
the criterion validity correlating the ESQ-ITA dimensions and the corresponding scales or
subscales used for validation; and 3) to examine the criterion validity of the validated scales or
subscales and the ESQ-ITA overall score to assess whether it could be considered an indicator
of emotional health (healthy emotionality).

Validation protocol

In order to examine the criterion validity of the individual subscales and the ESQ-ITA overall
score (healthy emotionality), the following questionnaires and scales validated in the Italian
language were selected.

Emotional Style Questionnaire—Italian Version (ESQ-ITA). The Emotional Style
Questionnaire (ESQ) [3] is a 24-item self-report measure that evaluates people’s responses
across six dimensions and provides an overall score on healthy emotionality. Participants com-
pleted the ESQ, responding to 24 statements using a scale ranging from 1 (strongly disagree)
to 7 (strongly agree). The original validation study reported the Cronbach’s alpha values for
the finalized 24-item scale and for each of the dimensions. They were: 0.93 for the overall scale,
0.87 for outlook, 0.91 for resilience, 0.84 for social intuition, 0.81 for self-awareness, 0.82 for
sensitivity to context and 0.84 for attention; all values indicate good internal consistency.

Depression, Anxiety and Stress Scale (DASS-21). DASS-21 is a 21-item scale consisting
of 3 subscales which assess the respondent’s levels of depression, anxiety and stress [17,18].
Participants indicated the extent to which each statement applied to their inner state experi-
enced over the course of the past week, on a scale ranging from 1 (strongly disagree) to 7
(strongly agree). Cronbach’s alpha was 0.91 for the depression subscale, 0.88 for the anxiety
subscale, 0.83 for the stress subscale, and 0.92 for the DASS-21 total score.

Mindful Attention Awareness Scale (MAAS). The MAAS is a 15-item scale (Cronbach’s
alpha, 0.84) which aims to investigate an individual’s awareness of and attention paid to what
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is taking place in the present [19,20]. Participants choose their response on a scale from 1
(almost never) to 6 (almost always).

Multidimensional Assessment of Interoceptive Awareness (MAIA). The MAIA is a
multidimensional measure of interoceptive body awareness [21,22]. Its 32 items assess eight
concepts related to interoceptive awareness (e.g., awareness of body sensations, and awareness
of the connection between body sensations and emotional states). Participants respond to this
measure using a 7-point Likert scale (1 = strongly disagree; 7 = strongly agree). Cronbach’s
alpha for the internal consistency in the emotional awareness dimension was 0.86 [23]. The
MAIA scale was used to provide a score against which the outcome of the self-awareness sub-
scale of the ESQ-ITA could be compared.

Resilience Scale for Adults (RSA). The Resilience Scale for Adults [24,25] is a 33-item
self-report instrument (Cronbach’s alpha ranges from 0.67 to 0.81) for evaluating the six
dimensions of resilience in adults: (1) perception of the self, (2) planned future, (3) social com-
petence, (4) family cohesion, (5) social resources, and (6) structured style.

Life Orientation Test-Revised. The LOT-R scale, developed by Scheier et al. [26,27],
measures people’s expectations regarding the favourability of future outcomes (Cronbach’s
alpha, 0.81). On a 7-point scale ranging from 1 (strongly disagree) to 7 (strongly agree), partic-
ipants indicated the level to which they agreed with each statement. The LOT-R scale was used
to provide a score against which the outcome of the outlook subscale of the ESQ-ITA could be
compared.

Autism Spectrum Quotient (AQ-10). The AQ-10 scale, developed by Allison et al.
[28,29], measures autism level. Participants express their agreement with each sentence on a
7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). Cronbach’s alpha
coefficients demonstrated fair internal consistency (0.76 for AQ total, 0.64 for communication,
0.68 for social skills, 0.52 for imagination, 0.58 for local details, 0.54 for attention switching).
The AQ-10 scale was used to provide a score against which the outcome of the social intuition
subscale of the ESQ-ITA could be compared.

Data analysis

As in Study 1, data are presented as median frequencies and percentages plus the interquartile
range; the distribution of the quantitative variables was tested using the Shapiro-Wilk test.
After checking the data’s suitability for factor analysis using the KMO test and Bartlett’s test of
sphericity, we ran a CFA on the new version of the questionnaire, in order to verify whether
this tool is exactly as functional as the original one. The CFI, AIC, RMSEA, and SRMR were
reported to assess the goodness of fit. Then, we estimated Cronbach’s alpha for each dimension
identified as well as for the ESQ-ITA overall score. This was done both on the entire sample
and on subjects who reported a DASS Depression subscale score < 13 and a DASS Anxiety
subscale score < 9.

Finally, we evaluated whether the criterion validity converged or diverged from its con-
struct estimating the correlation between the six dimensions and the ESQ-ITA overall score
and the validated scales and subscales. We used Spearman’s rank correlation coefficient given
the non-normality of data. The analyses were conducted both on the entire sample and on sub-
jects who reported a DASS depression subscale score < 13 and a DASS anxiety subscale < 9.

Results

Table 1 summarises the sample characteristics and shows the median age of the participants to
be 33 years (IQR = 26.00-53.00). Out of the 261 subjects recruited onto the study, 197 reported
a DASS Depression subscale score < 13 and a DASS Anxiety subscale score < 9.
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Table 1. Study 2 sample characteristics.

Variable Freq. Perc.
Entire population

Education

5 years of secondary school education 9 3.45

13 years of secondary school education 61 23.37

University degree 154 59.00

Post-graduate degree 37 14.18

Age 33.00 (26.00-53.00)*

Sample characteristics following the exclusion of subjects with anxiety and depression cut-offs greater than 10 and 14,
respectively.

Education

5 years of secondary school education 6 3.05

13 years of secondary school education 45 22.84
University degree 115 58.38
Post-graduate degree 31 15.73
Age 33.00 (26.00-53.00)*

* Median (interquartile range).
Descriptive statistics related to the entire sample and following the exclusion of subjects with anxiety and depression
scores greater than 10 and 14, respectively. Quantitative data reported as median values plus the interquartile range

(IQR); qualitative data are reported as frequencies and percentages.

https://doi.org/10.1371/journal.pone.0278715.t001

Before running the CFA, we performed the KMO test and the Bartlett’s test of sphericity.
Considering the entire sample, the overall MSA was 0.86 and Bartlett’s test statistic significant
for a 95% confidence level () = 2870.67), thus supporting the data’s suitability for factor analy-
sis. S2H Table in S2 File reports the results related to the CFA, which confirmed the six-factor
structures originally identified. Regarding the goodness of fit statistics, the CFI and AIC were
0.899 and 20585.349, respectively. In addition, RMSEA was 0.066 (90% CI: 0.058-0.074) and
SRMR was 0.071 The estimates related to the Cronbach’s alpha coefficients are summarised in
S2I Table in S2 File. Since all values of Cronbach’s alpha were greater than 0.71, we can con-
clude that the questionnaire identified six consistent dimensions. Similar results were obtained
for the CFA conducted on the subjects who reported a DASS Depression subscale score < 13
and a DASS Anxiety subscale < 9. The overall MSA was 0.78, the Bartlett’s test of sphericity
was statistically significant for a 95% confidence level (3 = 1893.54). All overall MSA and y2
estimates related to the Study 1 and Study 2 are summarised in S2L Table in S2 File. Once
again, from the results it emerged that CFA confirmed the original six-factor structures
(Table 2). In this case, the CIF was equal to 0.877 and AIC was 15016.439. In addition, the
RMSEA was 0.067 (90% CI: 0.057-0.076) and SRMR was 0.070. Regarding internal consis-
tency, Table 3 shows the Cronbach’s alpha values related to the six dimensions and to the
ESQ-ITA overall score. As the estimates show, the values were slightly lower compared with
those for the entire sample.

Finally, given the non-normality of the data, Spearman’s rank correlation coefficients were
calculated to estimate the extent to which each of the dimensions and the ESQ-ITA overall
score correlated with the validated scales and subscales. The Spearman’s rank correlation coef-
ficients are summarised in Table 4. As the results show, almost all correlations were statistically
significant, considering a 95% confidence level showing that the criterion validity converges
from its constructs.
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Table 2. Study 2 results related to the Confirmatory factor analysis (CFA) after exclusion of subjects with anxiety

and depression cutoffs greater than 10 and 14 respectively.

Dimension Item Factor loadings p-value
Outlook
Item 1 0.588 < 0.001
Item 7 0.823 < 0.001
Item 13 0.655 < 0.001
Item 19 0.760 < 0.001
Resilience
Item 2 0.696 < 0.001
Item 8 0.690 < 0.001
Item 14 0.655 < 0.001
Item 20 0.714 < 0.001
Social Intuition
Item 3 0.717 <0.001
Item 9 0.733 < 0.001
Item 15 0.671 < 0.001
Item 21 0.631 < 0.001
Self-Awareness
Item 4 0.764 < 0.001
Item 10 0.791 < 0.001
Item 16 0.745 < 0.001
Item 22 0.463 < 0.001
Sensitivity to the Context
Item 5 0.894 < 0.001
Item 11 0.633 < 0.001
Item 17 0.680 < 0.001
Item 23 0.214 0.016
Attention
Item 6 0.792 < 0.001
Item 12 0.726 < 0.001
Item 18 0.717 < 0.001
Item 24 0.700 < 0.001

Factor loadings and p-value related to Confirmatory factor analysis (CFA) performed in Study 2 after exclusion of

subjects with anxiety and depression cutoffs greater than 10 and 14, respectively, implemented on the new Italian

version of the ESQ questionnaire. The results confirmed the six-factor structures originally identified and proposed

by Kesebir et al., 2019.

https://doi.org/10.1371/journal.pone.0278715.t002

Discussion

This study aimed to validate the Italian version of the ESQ [3], an easily implementable self-
report instrument which reveals how people vary across six dimensions (outlook, resilience,
social intuition, self-awareness, sensitivity to context, and attention), identifies their Emotional

Style, and provides an overall measure of emotional health.
The final version of the ESQ in the Italian language (ESQ-ITA) is composed of 24 items
which allow the identification of six subscales (namely, outlook, resilience, context sensitivity,

social intuition, attention, and awareness). The questionnaire is reliable, as confirmed by

Cronbach’s alpha coefficients greater than 0.60, and stable, as shown by the test-retest analysis,
with satisfactory psychometric properties. The correlation between the ESQ-ITA overall score
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Table 3. Study 2 Cronbach’s alpha values following the exclusion of subjects with anxiety and depression cut-offs
greater than 10 and 14, respectively.

Dimension Alpha Mean SD

Outlook 0.80 4.9 1.10

Resilience 0.78 4.2 1.10

Social Intuition 0.78 5.5 0.86
Self-Awareness 0.78 5.4 1.10

Sensitivity to Context 0.69 5.4 1.10
Attention 0.82 4.7 1.20

ESQ-ITA Overall Score 0.84 5.0 0.65

Cronbach’s alpha estimates for each dimension identified and the total score following the exclusion of subjects with
anxiety and depression cut-offs greater than 10 and 14, respectively. The mean value plus standard deviation (SD) for

the items that made up each dimension and the ESQ-ITA overall score were also calculated.

https://doi.org/10.1371/journal.pone.0278715.t003

and other scales and questionnaires suggests that, as for the original version, the Italian version
similarly provides a valid measure of emotional health. In fact, the ESQ-ITA overall score posi-
tively correlated with optimism, resilience, attention, self-awareness and interoceptive aware-
ness, whereas it negatively correlated with autistic traits, depression and anxiety symptoms,
and stress.

As in the original validation study [3], a strong correlation between the outlook and resil-
ience dimensions (0.79 with p < 0.01) was found, suggesting them to be two overlapping con-
structs. The same conclusion was arrived at in the German validation study [12]; the authors
suggested that outlook could constitute an aspect of resilience, and advised that further studies
would be needed to examine the differences between the two constructs at both the psycho-
metric level and underlying neural level. The possibility also remains that in the Italian and
German versions of the questionnaire, a cultural influence may be in effect. Indeed, Cameron
and colleagues [30] suggested a strong role of culture in the determination of resilience,
together with the social environment and psychological and physiological processes. Other
authors have similarly suggested resilience to be deeply correlated with the ability to experi-
ence a sense of satisfaction and positive emotions, thereby identifying resilience not only as the
ability to overcome adversity but also as the ability to increase positive affectivity [31-35].

The main limitation of this study is that education level was not uniformally distributed
across the sample, which contained a high number of university graduates. Although educa-
tion level as a modifying factor has never been specifically investigated in the validation studies
performed to date, the possibility remains that education level may influence the question-
naire’s comprehension. In the present study, it was not possible to do a stratified analysis due
to the limited sample size, which would not have allowed us to obtain consistent results. How-
ever, as other authors have done, we specifically performed a readability assessment to address
this issue using the Gulpease Index [16]-an index similar to the Gunning Fog Index which was
purposely built to analyse the Italian language-the results of which concluded our study to be
adequately readable. Finally, another limitation is the possible under-powered sample in Study
1. However, because the estimates were statistically significant both in the CFA and EFA, the
under-powered sample did not influence our results in the Study 1.

The Italian version of the ESQ offers interesting implications for future research; for
instance, future studies will be able to assess whether differences exist between subgroups of
respondents divided according to education level. By using this tool, future studies will be able
to deepen our understanding of cultural characteristics concerning emotions within the Italian
population, with both clinical and social implications.
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Table 4. Study 2 Spearman’s rank correlation coefficients.

Scale Outlook Resilience Social Intuition Self-Awareness Sensitivity to Context Attention Total
Score
Entire population

LOTR 0.59%** 0.45** 0.49%**
RSA PS -0.33*** -0.35"** -0.37°**
RSA PF 0.60%** 0.52%** 0.57***

RSA CS 0.07 0.01 0.04

RSA SS -0.03 -0.05 -0.03
RSA CF 0.44** 0.32*** 0.45"**
RSA RS 0.47*** 0.27*** 0.40"**
RSA TOT 0.58"** 0.41*** 0.52"**
ASQ -0.28*** 0.52%*
MAAS 0.43*** 0.35%** 0.57*** 0.63***
MAIA NOT 0.38*** 0.22%**

MAIA NOT DIST 0.11 -0.02
MAIA NOT WORR 0.07 0.27***
MAIA ATTREG 0.38"** 0.44***
MAIA EMAW 0.36"** 0.25°**
MAIA SELF-REG 0.37*** 0.49%**
MAIA BODYLIST 0.45%** 0.38"**
MAIA TRUST 0.45*** 0.51"**

Subjects after exclusion of subjects with anxiety and depression cutoffs greater than 10 and 14 respectively

LOTR 0.50"** 0.33*** 0.38"**
RSA PS -0.24"** -0.25%** -0.24"**
RSA PF 0.48"** 0.42*** 0.42***

RSA CS 0.05 -0.03 0.01

RSA SS -0.01 -0.02 -0.01
RSA CF 0.38** 0.24** 0.39"**
RSA RS 0.35*** 0.09 0.25°**
RSATOT 0.50%** 0.31%** 0.42***
ASQ -0.28"** -0.53***
MAAS 0.39%** 0.33*** 0.56** 0.58"**
MAIA NOT 0.40"** 0.26"**

MAIA NOT DIST 0.11 -0.01
MAIA NOT WORR 0.09 0.25"**
MAIA ATTREG 0.36"** 0.40"**
MAIA EMAW 0.29*** 0.24"**
MAIA SELF-REG 0.33*** 0.43***
MAIA BODYLIST 0.33*** 0.35"**
MAIA TRUST 0.39*** 0.41%**

< 0.01
*p <0.05

*
p<0.l.

Correlations between the factors extracted from the factor analysis or the total score and other scales/subscales already validated in the literature. Correlations were

estimated using the Spearman’s rank correlation coefficient. The correlation coefficients were calculated both on the entire sample and following the exclusion of

subjects with anxiety and depression cut-offs greater than 10 and 14, respectively.

https://doi.org/10.1371/journal.pone.0278715.1004
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More and more studies are attempting to identify the factors able to moderate or predict
the effects of psychological interventions [34-36]. The ESQ could be used as an outcome pre-
dictor of psychological interventions, such as mindfulness-based interventions. In addition, it
would allow for the tailoring of therapeutic strategies based on Emotional Style characteristics;
for example, by studying the effects of individual mindfulness practices on the different dimen-
sions. Future studies should also validate the ESQ-ITA in clinical samples to identify possible
correlations with psychological symptoms. The Italian version of the ESQ opens up the possi-
bility to enrich the research landscape with new knowledge that will be useful for advancing
the pathogenetic and therapeutic aspects of psychological distress and emotional
dysregulation.

In conclusion, the aim of the present study was to validate the ESQ in the Italian language
and to assess its psychometric properties using a study sample recruited from the general pop-
ulation. The results of the present study show that ESQ-ITA is a reliable and stable measure
which also provides quantitative data on emotional health.

Supporting information

S1 File. Supplementary material 1: S1 Table. Final Italian version of the Emotional Style
Questionnaire.
(PDF)

S2 File. Supplementary material 2: Adjunctive results.
(PDF)

Author Contributions

Conceptualization: Francesca Malandrone, Claudio Gentili, Silvia Bianchi, Luca Ostacoli,
Pelin Kesebir, Richard J. Davidson, Sara Carletto.

Data curation: Alberto Catalano, Federica Carfi, Francesco Oliva, Fulvio Ricceri.
Formal analysis: Alberto Catalano, Fulvio Ricceri.
Investigation: Francesca Malandrone, Federica Carfi, Fulvio Ricceri, Luca Ostacoli.

Methodology: Francesca Malandrone, Alberto Catalano, Claudio Gentili, Francesco Oliva,
Fulvio Ricceri, Luca Ostacoli.

Project administration: Francesca Malandrone, Luca Ostacoli, Sara Carletto.
Supervision: Luca Ostacoli, Sara Carletto.
Validation: Pelin Kesebir, Richard J. Davidson.

Writing - original draft: Francesca Malandrone, Alberto Catalano, Federica Carfi, Claudio
Gentili, Fulvio Ricceri.

Writing - review & editing: Francesca Malandrone, Alberto Catalano, Francesco Oliva, Ful-
vio Ricceri, Luca Ostacoli, Pelin Kesebir, Richard J. Davidson, Sara Carletto.

References

1. Davidson RJ. Affective Style and Affective Disorders: Perspectives from Affective Neuroscience. Cogn
Emot [Internet]. 1998 [cited 2022 Jun 28]; 12(3):307—-30. Available from: /record/1998-02944-002.

2. Davidson RJ. Affective style, psychopathology, and resilience: Brain mechanisms and plasticity. Ameri-
can Psychologist. 2000; 55(11):1196—214. https://doi.org/10.1037//0003-066x.55.11.1196 PMID:
11280935

PLOS ONE | https://doi.org/10.1371/journal.pone.0278715 December 2, 2022 12/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0278715.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0278715.s002
https://doi.org/10.1037//0003-066x.55.11.1196
http://www.ncbi.nlm.nih.gov/pubmed/11280935
https://doi.org/10.1371/journal.pone.0278715

PLOS ONE

The Italian version of the Emotional Style Questionnaire: Validation study

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

Kesebir P, Gasiorowska A, Goldman R, Hirshberg MJ, Davidson RJ. Emotional Style Questionnaire: A
Multidimensional Measure of Healthy Emotionality. Psychol Assess [Internet]. 2019 [cited 2022 Jun 28];
Available from: /record/2019-36357-001. https://doi.org/10.1037/pas0000745 PMID: 31259572

Davidson RJ, Begley S. The Emotional Life of Your Brain: How Its Unique Patterns Affect the Way You
Think, Feel, and Live—and How You Ca n Change Them [Internet]. Penguin Publishing Group; 2012.
Available from: https://books.google.it/books?id=FWGLDQAAQBAJ.

Heller AS, Johnstone T, Shackman AJ, Light SN, Peterson MJ, Kolden GG, et al. Reduced capacity to
sustain positive emotion in major depression reflects diminished maintenance of fronto-striatal brain
activation. Proc Natl Acad Sci U S A [Internet]. 2009 Dec 19 [cited 2022 Jun 23]; 106(52):22445-50.
Available from: www.pnas.org/cgi/content/full/. https://doi.org/10.1073/pnas.0910651106 PMID:
20080793

Davidson RJ, Jackson DC, Kalin NH. Emotion, plasticity, context, and regulation: Perspectives from
affective neuroscience. Psychol Bull. 2000; 126(6):890—909. https://doi.org/10.1037/0033-2909.126.6.
890 PMID: 11107881

Davidson RJ. Wellbeing and affective style: neural substrates and biobehavioural correlates. Philos
Trans R Soc Lond B Biol Sci [Internet]. 2004 Sep 29 [cited 2022 Jun 23]; 359(1449):1395-411. Avail-
able from: https://doi.org/10.1098/rstb.2004.1510 PMID: 15347531

Schuyler BS, Kral TRA, Jacquart J, Burghy CA, Weng HY, Perlman DM, et al. Temporal dynamics of
emotional responding: amygdala recovery predicts emotional traits. Soc Cogn Affect Neurosci [Inter-
net]. 2014 Feb 1 [cited 2022 Jun 28]; 9(2):176-81. Available from: https://academic.oup.com/scan/
article/9/2/176/1623479. https://doi.org/10.1093/scan/nss131 PMID: 23160815

Baranczuk U. The five factor model of personality and emotion regulation: A meta-analysis. Pers Individ
Dif. 2019 Mar; 139:217-27.

Nazari N, Griffiths MD. Psychometric validation of the Persian version of the Emotional Style Question-
naire. Current Psychology. 2020 Nov 26. https://doi.org/10.1007/s12144-020-01205-1 PMID:
33262561

Gasiorowska A, Glomb K, Kesebir Pelin. Psychometric validation of the polish version of the emotional
style questionnaire. Current Psychology 2022 [Internet]. 2022 Jun 21 [cited 2022 Jun 28]; 1:1-19. Avail-
able from: https://link.springer.com/article/10.1007/s12144-022-03323-4.

Jekauc D, Mlberger L, Weyland S, Ennigkeit F, Wunsch K, Krell-Roesch J, et al. Reliability and Validity
of the German Version of the Emotional Style Questionnaire. Front Psychol. 2021 Dec 23;12. https://
doi.org/10.3389/fpsyg.2021.749585 PMID: 35002846

Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the Process of Cross-Cultural Adap-
tation of Self-Report Measures. Spine (Phila Pa 1976). 2000 Dec; 25(24):3186-91. https://doi.org/10.
1097/00007632-200012150-00014 PMID: 11124735

Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation of health-related quality of life mea-
sures: Literature review and proposed guidelines. J Clin Epidemiol. 1993 Dec; 46(12):1417-32. https://
doi.org/10.1016/0895-4356(93)90142-n PMID: 8263569

R Core Team. R: A language and environment for statistical computing. R Foundation for Statistical
Computing (https://www.R-project.org). 2017.

Lucisano P, Piemontese ME. GULPEASE: una formula per la predizione della difficolta dei testi in lin-
gua italiana. Scuola e Citta. 1988; XXXIX(3):110-24.

Henry JD, Crawford JR. The short-form version of the Depression Anxiety Stress Scales (DASS-21):
Construct validity and normative data in a large non-clinical sample. British Journal of Clinical Psychol-
ogy [Internet]. 2005 Jun 1 [cited 2022 Jun 23]; 44(2):227-39. Available from: https://onlinelibrary.wiley.
com/doi/full/10.1348/014466505X29657.

Bottesi G, Ghisi M, Altoé G, Conforti E, Melli G, Sica C. The Italian version of the Depression Anxiety
Stress Scales-21: Factor structure and psychometric properties on community and clinical samples.
Compr Psychiatry. 2015 Jul 1; 60:170-81. https://doi.org/10.1016/j.comppsych.2015.04.005 PMID:
25933937

Brown KW, Ryan RM. The benefits of being present: mindfulness and its role in psychological well-
being. J Pers Soc Psychol [Internet]. 2003 [cited 2022 Jun 23]; 84(4):822—48. Available from: https:/
pubmed.ncbi.nlm.nih.gov/12703651/. https://doi.org/10.1037/0022-3514.84.4.822 PMID: 12703651

Setti |, Piccoli B, Bellotto M, Argentero P. Mindful attention awareness scale: A first contribution to Italian
validation. Counselling. 2014; 7(1):61-72.

Mehling WE, Price C, Daubenmier JJ, Acree M, Bartmess E, Stewart A. The Multidimensional Assess-
ment of Interoceptive Awareness (MAIA). PLoS One. 2012 Nov 1; 7(11):e48230. https://doi.org/10.
1371/journal.pone.0048230 PMID: 23133619

PLOS ONE | https://doi.org/10.1371/journal.pone.0278715 December 2, 2022 13/14


https://doi.org/10.1037/pas0000745
http://www.ncbi.nlm.nih.gov/pubmed/31259572
https://books.google.it/books?id=FWGLDQAAQBAJ
http://www.pnas.org/cgi/content/full/
https://doi.org/10.1073/pnas.0910651106
http://www.ncbi.nlm.nih.gov/pubmed/20080793
https://doi.org/10.1037/0033-2909.126.6.890
https://doi.org/10.1037/0033-2909.126.6.890
http://www.ncbi.nlm.nih.gov/pubmed/11107881
https://doi.org/10.1098/rstb.2004.1510
http://www.ncbi.nlm.nih.gov/pubmed/15347531
https://academic.oup.com/scan/article/9/2/176/1623479
https://academic.oup.com/scan/article/9/2/176/1623479
https://doi.org/10.1093/scan/nss131
http://www.ncbi.nlm.nih.gov/pubmed/23160815
https://doi.org/10.1007/s12144-020-01205-1
http://www.ncbi.nlm.nih.gov/pubmed/33262561
https://link.springer.com/article/10.1007/s12144-022-03323-4
https://doi.org/10.3389/fpsyg.2021.749585
https://doi.org/10.3389/fpsyg.2021.749585
http://www.ncbi.nlm.nih.gov/pubmed/35002846
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1097/00007632-200012150-00014
http://www.ncbi.nlm.nih.gov/pubmed/11124735
https://doi.org/10.1016/0895-4356%2893%2990142-n
https://doi.org/10.1016/0895-4356%2893%2990142-n
http://www.ncbi.nlm.nih.gov/pubmed/8263569
https://www.R-project.org
https://onlinelibrary.wiley.com/doi/full/10.1348/014466505X29657
https://onlinelibrary.wiley.com/doi/full/10.1348/014466505X29657
https://doi.org/10.1016/j.comppsych.2015.04.005
http://www.ncbi.nlm.nih.gov/pubmed/25933937
https://pubmed.ncbi.nlm.nih.gov/12703651/
https://pubmed.ncbi.nlm.nih.gov/12703651/
https://doi.org/10.1037/0022-3514.84.4.822
http://www.ncbi.nlm.nih.gov/pubmed/12703651
https://doi.org/10.1371/journal.pone.0048230
https://doi.org/10.1371/journal.pone.0048230
http://www.ncbi.nlm.nih.gov/pubmed/23133619
https://doi.org/10.1371/journal.pone.0278715

PLOS ONE

The Italian version of the Emotional Style Questionnaire: Validation study

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

Committeri G, Costantini M, Ambrosini E, Finotti G. Valutazione Multidimensionale Della Consapevo-
lezza Interocettiva. 2012.

Bornemann B, Herbert BM, Mehling WE, Singer T. Differential changes in self-reported aspects of inter-
oceptive awareness through 3 months of contemplative training. Front Psychol. 2014; 5(OCT):1504.
https://doi.org/10.3389/fpsyg.2014.01504 PMID: 25610410

Friborg O, Hjemdal O, Rosenvinge JH, Martinussen M. A new rating scale for adult resilience: what are
the central protective resources behind healthy adjustment? Int J Methods Psychiatr Res [Internet].
20083 Jun 1 [cited 2022 Jun 23]; 12(2):65—76. Available from: https://onlinelibrary.wiley.com/doi/full/
https://doi.org/10.1002/mpr.143 PMID: 12830300

Capanna C, Stratta P, Hiemdal O, Collazzoni A, Rossi A. The ltalian validation study of the resilience
scale for adults (RSA). BPA-Applied Psychology Bulletin (Bollettino di Psicologia Applicata). 2015; 63
(272).

Scheier MF, Carver CS, Bridges MW. Distinguishing optimism from neuroticism (and trait anxiety, self-
mastery, and self-esteem): a reevaluation of the Life Orientation Test. J Pers Soc Psychol. 1994; 67
(6):1063. https://doi.org/10.1037//0022-3514.67.6.1063 PMID: 7815302

Giannini M, Schuldberg D, di Fabio A, Gargaro D. Misurare I'ottimismo: Proprieta psicometriche della
versione ltaliana del Life Orientation Test—Revised (LOT-R). Counseling: Giornale Italiano di Ricerca
e Applicazioni. 2008.

Allison C, Auyeung B, Baron-Cohen S. Toward Brief “Red Flags” for Autism Screening: The Short
Autism Spectrum Quotient and the Short Quantitative Checklist in 1,000 Cases and 3,000 Controls. J
Am Acad Child Adolesc Psychiatry. 2012 Feb 1; 51(2):202-212.e7. https://doi.org/10.1016/j.jaac.2011.
11.003 PMID: 22265366

Ruta L, Mazzone D, Mazzone L, Wheelwright S, Baron-Cohen S. The Autism-Spectrum Quotient—Ital-
ian Version: A Cross-Cultural Confirmation of the Broader Autism Phenotype. J Autism Dev Disord.
2012 Apr 28; 42(4):625-33. https://doi.org/10.1007/s10803-011-1290-1 PMID: 21626054

Cameron CA, Ungar M, Liebenberg L. Cultural Understandings of Resilience: Roots for Wings in the
Development of Affective Resources for Resilience. Child Adolesc Psychiatr Clin N Am. 2007 Apr 1; 16
(2):285-301. https://doi.org/10.1016/j.chc.2006.11.001 PMID: 17349509

Campbell-Sills L, Stein MB. Psychometric analysis and refinement of the connor—davidson resilience
scale (CD-RISC): Validation of a 10-item measure of resilience. J Trauma Stress [Internet]. 2007 Dec 1
[cited 2022 Jun 23]; 20(6):1019-28. Available from: https://onlinelibrary.wiley.com/doi/full/10.1002/jts.
20271. PMID: 18157881

di Fabio A, Palazzeschi L. Hedonic and eudaimonic well-being: The role of resilience beyond fluid intelli-
gence and personality traits. Front Psychol. 2015; 6(SEP):1367. https://doi.org/10.3389/fpsyg.2015.
01367 PMID: 26441743

Morgan J, Farsides T. Measuring Meaning in Life. J Happiness Stud. 2009 Apr 25; 10(2):197-214.

Linardon J, Brennan L, de la Piedad Garcia X. Rapid response to eating disorder treatment: A system-
atic review and meta-analysis. International Journal of Eating Disorders [Internet]. 2016 Oct 1 [cited
2022 Jun 23]; 49(10):905—19. Available from: https://onlinelibrary.wiley.com/doi/full/10.1002/eat.22595.
PMID: 27528478

Levy KN, Kivity Y, Johnson BN, Gooch C v. Adult attachment as a predictor and moderator of psycho-
therapy outcome: A meta-analysis. J Clin Psychol [Internet]. 2018 Nov 1 [cited 2022 Jun 23]; 74
(11):1996-2013. Available from: https://onlinelibrary.wiley.com/doi/full/10.1002/jclp.22685.

Tamura N, Park S, Sato Y, Sato Y, Takita Y, Ninomiya A, et al. Predictors and moderators of outcomes
in mindfulness-based cognitive therapy intervention for early breast cancer patients. Palliat Support
Care. 2022 Apr 23; 20(2):159-66. https://doi.org/10.1017/S147895152100078X PMID: 34158140

PLOS ONE | https://doi.org/10.1371/journal.pone.0278715 December 2, 2022 14/14


https://doi.org/10.3389/fpsyg.2014.01504
http://www.ncbi.nlm.nih.gov/pubmed/25610410
https://onlinelibrary.wiley.com/doi/full/
https://doi.org/10.1002/mpr.143
http://www.ncbi.nlm.nih.gov/pubmed/12830300
https://doi.org/10.1037//0022-3514.67.6.1063
http://www.ncbi.nlm.nih.gov/pubmed/7815302
https://doi.org/10.1016/j.jaac.2011.11.003
https://doi.org/10.1016/j.jaac.2011.11.003
http://www.ncbi.nlm.nih.gov/pubmed/22265366
https://doi.org/10.1007/s10803-011-1290-1
http://www.ncbi.nlm.nih.gov/pubmed/21626054
https://doi.org/10.1016/j.chc.2006.11.001
http://www.ncbi.nlm.nih.gov/pubmed/17349509
https://onlinelibrary.wiley.com/doi/full/10.1002/jts.20271
https://onlinelibrary.wiley.com/doi/full/10.1002/jts.20271
http://www.ncbi.nlm.nih.gov/pubmed/18157881
https://doi.org/10.3389/fpsyg.2015.01367
https://doi.org/10.3389/fpsyg.2015.01367
http://www.ncbi.nlm.nih.gov/pubmed/26441743
https://onlinelibrary.wiley.com/doi/full/10.1002/eat.22595
http://www.ncbi.nlm.nih.gov/pubmed/27528478
https://onlinelibrary.wiley.com/doi/full/10.1002/jclp.22685
https://doi.org/10.1017/S147895152100078X
http://www.ncbi.nlm.nih.gov/pubmed/34158140
https://doi.org/10.1371/journal.pone.0278715

