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ABSTRACT

Background: The assessment of psychological well-being and euthymia represents an emerging
issue in clinical psychology and psychiatry. Rating scales and indices such as the 5-item version of
the World Health Organization Well-Being Index (WHO-5) and the Euthymia Scale (ES) were
developed but insufficient attention has been devoted to the evaluation of their cross-cultural
validity. This is the first study using Clinimetric Patient-Reported Outcome Measures (CLIPROM)
criteria to assess cross-cultural validity and sensitivity of five different versions of the WHO-5 and
ES.

Methods: A multicenter cross-sectional study involving a total of 3,762 adult participants from
different European (i.e., Italy, Poland, Denmark) and non-European (i.e., China, Japan) countries
was conducted. Item Response Theory models (Mokken and Rasch analyses) were applied.

Results: Mokken coefficients of scalability were found to range from 0.42 to 0.84. The majority of
the versions of the WHO-5 fitted the Rasch model expectations. Paired t-tests revealed that the
Italian and Danish WHO-5 versions were unidimensional. Person Separation Reliability indices
showed that the Polish, Danish, and Japanese ES versions could reliably discriminate between
subjects with different levels of euthymia.

Limitations: A convenience sampling was used, thus limiting the generalizability of study findings.
In addition, no measures of negative mental health were administered.

Conclusions: WHO-5 can be used in international studies for cross-cultural comparisons since it
covers transcultural components of subjective well-being. Findings also suggest that the ES can be

used as a cross-cultural screening tool since it entailed the clinimetric property of sensitivity.
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1. Introduction

In clinical psychology and psychiatry there has been a reappraisal of both psychological well-
being and euthymia (Bech, 2012a; Bech, 2015; Carrozzino et al., 2021a; Fava and Bech, 2016; Fava
and Guidi, 2020; Guidi and Fava, 2020; Topp et al., 2015). The concept of psychological well-being
refers to a self-reflective state of mind characterized by a subjective sense of satisfaction in different
life domains (Bech et al., 1996; Bech, 2012a; Parloff et al., 1954; Topp et al., 2015). Euthymia is a
complex condition (Fava and Bech, 2016; Fava and Guidi, 2020; Guidi and Fava, 2020), first outlined
as integration of psychic forces (Jahoda, 1958), and more recently (Fava and Bech, 2016) refined as
a transdiagnostic condition characterized by the absence of affective disorders and the presence of an
individual balance in the dimensions of psychological well-being, flexibility, subjective consistency,
and resistance to stress (Fava and Guidi, 2020; Guidi and Fava, 2020).

Over the years, specific tools and indices have been developed to assess both psychological
well-being and euthymia (Fava and Bech, 2016; Fava and Guidi, 2020; Topp et al., 2015). The 5-
item version of the World Health Organization Well-Being Index (WHO-5) is one of the most
sensitive and valid patient-reported outcome measures (PROMs) of subjective well-being (Topp et
al., 2015) and can be also used as a highly sensitive screening tool for depression (Carrozzino et al.,
2021b). The ES was shown to be a comprehensive instrument for assessing euthymia (Carrozzino et
al., 2019; Carrozzino et al., 2021a).

WHO-5 (Awata et al., 2007; Faruk et al., 2021; Khosravi et al., 2015; Saipanish et al., 2009;
Topp et al., 2015; Zhang et al, 2021) and ES (Carrozzino et al., 2019; Carrozzino et al., 2021a; Guidi
etal.,2019; Merlo et al., 2021; Sasaki et al., 2021; Zhang et al, 2021) have been translated into several
languages and used in research studies all over the world. Two studies (Jami and Kemmelmeier,
2020; Sischka et al. 2020) evaluated the WHO-5 invariance across different European countries, but
their findings failed to support the cross-cultural validity of the instrument. The ES was validated in
several languages (Carrozzino et al., 2019; Carrozzino et al., 2021a; Zhang et al. 2021; Sasaki et al.
2021) but cross-cultural comparisons were not performed, implying that little information is currently
available on the cross-cultural validity (Hui and Triandis, 1985) of the ES.

In addition, in most of the above studies, particularly those regarding the WHO-5 (Jami and
Kemmelmeier, 2020; Sischka et al., 2020), the validation process was conducted based on classical
psychometrics. It has been widely demonstrated that traditional psychometric criteria are likely to
clash with the complexity of clinical reality, because of their quest for homogeneity of components
(Charlson et al., 2022; Cosci, 2021; Fava et al., 2004; Fava, 2022). Clinimetrics was, instead,
proposed by Alvan R. Feinstein (Feinstein, 1982; Feinstein, 1983; Feinstein, 1987) to introduce an

innovative assessment method for the evaluation of a number of measurement properties and clinical



issues that did not find room in the traditional psychometric model. Such an approach is nowadays
the referral for clinical measurements (Fava et al., 2012) and Clinimetric Patient-Reported Outcome
Measures (CLIPROM) criteria (Carrozzino et al., 2021c) have been recently proposed to guide the
development and validation of self-reported tools. According to the CLIPROM criteria (Carrozzino
et al., 2021c¢), Item Response Theory (IRT) models (i.e., Rasch and Mokken analyses) test whether
assessment instruments are valid measures of the same underlying construct across different cultures
(Bech, 2004; Bech, 2012b).

In the present study, a clinimetric analysis of the WHO-5 and ES was performed. According
to the CLIPROM criteria (Carrozzino et al., 2021c), the cross-cultural validity of five different (i.e.,
Italian, Polish, Danish, Chinese, Japanese) versions of the WHO-5 and of the ES was tested via
Mokken and Rasch analyses to evaluate the extent to which they were valid measures of the same
dimensions of psychological well-being and euthymia across different cultures. More specifically,
data from five countries were collected to assess whether the WHO-5 and ES reflected a
conceptualization of psychological well-being and euthymia that has cross-cultural applicability
across European and non-European (i.e., Asian) cultures. The clinimetric sensitivity of the different
versions of the WHO-5 and ES was also examined to assess their ability to discriminate between
respondents displaying different levels of psychological well-being or euthymia.

On this background, the present study aimed to provide a response to the following research
questions: to what extent can the WHO-5 and ES be used to perform a cross-cultural evaluation and
comparison of levels of psychological well-being and euthymia? What are their specific clinical

applications when used in cross-cultural studies?

2. Methods
2.1. Procedure and participants

This is a multicenter cross-sectional study involving adult participants from different
European (i.e., Italy, Poland, Denmark) and non-European (i.e., China, Japan) countries. Data were
collected between October 2020 and May 2021 via an online survey. The optimal number of
participants to conduct Rasch analyses was determined using methodological recommendations,
which suggest a sample size ranging from 250 to 500 individuals (Hagell and Westergren, 2016).
Respondents were not screened for psychiatric disorders and there were no specific requirements (i.e.,
inclusion and exclusion criteria) for study participation, which was voluntary and not compensated.
Participants were recruited from the general population and all study data were anonymously treated.
The present study was conducted in accordance with the Declaration of Helsinki and approved by the

Institutional Review Board of the University of Florence (Italy), as well as by the Ethical Committee



of the Universities of Southern Denmark (Denmark) and of the University of Tokyo (Japan). All

respondents gave their digital informed consent for study participation.

2.2. Measures

The WHO-5, a widely used self-report measure evaluating the degree of subjective well-
being, was used (Topp et al., 2015). Each item (e.g., “I have felt cheerful and in good spirits”, “I woke
up feeling fresh and rested”) is positively worded and scored on a 6-point Likert scale with responses
ranging from O (at no time) to 5 (all of the time). The WHO-5 raw score ranges from 0 to 25 and is
conventionally multiplied by 4 to give a percentage score from 0, representing the worst imaginable
well-being, to 100, corresponding to the best imaginable state of subjective well-being (Topp et al.,
2015). The different versions of the WHO-5 that were used in the present research are available in
pdf-format on the WHO-Five website at the following link: https://www.psykiatri-regionh.dk/who-
5/who-5-questionnaires/Pages/default.aspx.

The ES is a 10-item self-rating scale originally developed by Fava and Bech (2016). Five
items of the ES (e.g., “My daily life is filled with things that interest me”) were derived from the
WHO-5 (Topp et al., 2015) and allow to assess a state of subjective well-being. The other ES five
items (e.g., “I am able to adapt to changing situations”, “Most of the time I can handle stress”), which
incorporate Jahoda’s (1958) conceptualization of balance and integration of psychic forces, were
created with the purpose of detecting psychological flexibility, consistency, and resilience (Fava and
Bech, 2016). Each item of the original version of the ES is scored dichotomously as 1 (True) or 0
(False), with a total score ranging from 0 to 10 (Fava and Bech, 2016). Following the aim of having
a version of the ES with a response format on a Likert scale, which also homogenizes with the one of
the WHO-5, a 6-point Likert scale version of the ES with responses ranging from 1 to 6 was also
proposed (Carrozzino et al., 2021a). The Likert scale version of the ES was found to entail the
clinimetric properties of construct validity and clinimetric sensitivity (Carrozzino et al., 2021a) and
was used in the present research. As to the adaptation process of the different versions of the ES, a
translation and back-translation procedure was used; further details are provided elsewhere

(Carrozzino et al., 2019; Sasaki et al., 2021; Zhang et al., 2021).

2.3. Statistical analyses
Mokken and Rasch analyses were run to evaluate the cross-cultural validity and clinimetric

sensitivity of the WHO-5 and ES. The Mokken analysis, which is the non-parametric version of IRT



models (Mokken, 1971), was conducted to assess scalability, testing the extent to which the WHO-5
and ES were statistically sufficient measures of the underlying dimensions of psychological well-
being and euthymia. According to Bech (2012b), Loevinger’s coefficients (Loevinger, 1947) ranging
from 0.30 to 0.39 indicate a just acceptable level of scalability, while a coefficient > 0.40 is a clear
indication of the scalability of the rating scale under evaluation. The Mokken analysis was run using
Stata statistical software, version 14.2 (Stata Corporation, College Station, TX).

The Rasch analysis, which is the parametric version of IRT models, was conducted using
Rasch Unidimensional Measurement Models (RUMM2030) software (Andrich et al., 2010) and to
assess the following clinimetric properties:
- Overall fit to the model, which was tested using the chi-square item-trait interaction statistics
providing a summary measure of how the rating scales under evaluation conform to the Rasch model
expectations (Nielsen et al., 2017; Pallant and Tennant, 2007; Tennant and Conaghan, 2007). A non-
significant chi-square probability value indicates a good level of overall fit to the Rasch model
(Nielsen et al., 2017; Pallant and Tennant, 2007; Tennant and Conaghan, 2007).
- Construct validity or dimensionality, which was examined to determine whether the different WHO-
5 and ES versions were valid indices of the same underlying dimensions of psychological well-being
and euthymia across different cultures. Principal Component Analysis of residuals was run to identify
the two most different subsets of items (i.e., the most positively and negatively factor-loading items
on the first component). Paired #-tests were then performed to compare scores on the two subsets of
items. If more than 5% of t-tests were significant, indices were not considered unidimensional
(Nielsen et al., 2017).
- Local dependency, which was investigated evaluating whether the response to one item was
dependent on the response to another item after controlling for the underlying construct under
examination (Marais and Andrich, 2008). A residual correlation value > 0.20 is the evidence of the
presence of local dependency between items (Christensen et al., 2017a; Christensen et al., 2017b;
Marais and Andrich, 2008).
- Differential Item Functioning, which was tested to assess whether a certain form of item bias can
occur when different groups of subjects (e.g., males and females) respond differently to an individual
item despite equal levels of the dimension under evaluation (Christensen et al., 2017b; Hagell and
Westergren, 2016).
-Person Separation Reliability Index, which was assessed to estimate the clinimetric sensitivity of the
different versions of the WHO-5 and ES (Carrozzino et al., 2021a; Carrozzino et al., 2021c¢), that is
their ability to discriminate among subjects with different levels of the underlying dimensions of

psychological well-being and euthymia.



3. Results
3.1. Descriptive statistics

Demographic characteristics (i.e., age, gender, marital status, and education level) of the
European and non-European samples under study are reported in Table 1. Descriptive statistics (i.e.,
mean scores and standard deviation, as well as minimum and maximum total scores of the WHO-5

and ES) are listed in Table 2.

3.2. Overall fit of the different versions of the WHO-5

Model fit statistics of the WHO-5 are reported in Table 3. Model fit statistics of the Italian
version of the WHO-5 showed a significant item-trait interaction statistic (x> = 102.45, df =45, p <
0.001), which indicated misfit to the Rasch model. Even after adjusting the sample size, fit to the
model was not achieved (y~ = 81.57, df =45, p < 0.001). Model fit statistics of the Polish version of
the WHO-5 showed a significant item-trait interaction statistic (- = 68.88, df =45, p = 0.01), which
indicated misfit to the Rasch model. The fit was achieved after adjusting the sample size (y* = 50.87,
df =45, p=0.25). Model fit statistics of the Danish version of the WHO-5 showed a significant item-
trait interaction statistic (y~ = 91.49, df = 45, p < 0.001), indicating misfit to the Rasch model. Even
after adjusting the sample size, fit to the model was not achieved (y~ = 68.58, df =45, p = 0.01). The
initial analysis of the Chinese version of the WHO-5 showed a significant item-trait interaction
statistic (x> = 66.36, df = 45, p = 0.02), which indicated misfit to the Rasch model. The fit was
achieved after adjusting the sample size (y*> = 51.85, df = 45, p = 0.22). Model fit statistics of the
Japanese version of the WHO-5 showed a significant item-trait interaction statistic (y~ = 89.30, df =
40, p < 0.001), which indicated misfit to the Rasch model. The fit was achieved after adjusting the
sample size (y- = 47.60, df =40, p = 0.19).

3.3. Overall fit of the different versions of the ES

As to the Italian version of the ES, the initial analysis showed a significant item-trait
interaction statistic (y~ = 236.44, df = 90, p < 0.001), indicating misfit to the Rasch model. Even after
adjusting the sample size (Table 4, Analysis 2) and removing misfitting items (Table 4, Analysis 3-
4), fit to the model was not achieved. Concerning the Polish version of the ES, the initial analysis
showed a significant item-trait interaction statistic (= 215.00, df =90, p < 0.001), indicating misfit
to the Rasch model. The fit was achieved after the exclusion of misfitting items (y~ = 84.91, df = 72,
p = 0.14). Standardized fit residuals for items (SD = 1.84) and subjects (SD = 1.12) were within

acceptable limits. As to the Danish version of the ES, the initial analysis showed a significant item-



trait interaction statistic (y~ = 343.08, df =90, p < 0.001), indicating misfit to the Rasch model. Even
after adjusting the sample size (Table 4, Analysis 2) and removing misfitting items (Table 4, Analysis
3-4), fit to the model was not achieved. The initial analysis of the Chinese version of the ES revealed
a significant item-trait interaction statistic (y~ = 289.37, df = 90, p < 0.001), indicating misfit to the
Rasch model (Table 4, Analysis 1). Ordered response categories were achieved after rescoring all
items but without significantly improving the overall fit to the Rasch model (Table 4, Analysis 2).
Even after adjusting the sample size (Table 2, Analysis 3) and excluding misfitting items (Table 4,
Analysis 4-9), fit to the model was not achieved. Regarding the Japanese version of the ES, the initial
analysis showed a significant item-trait interaction statistic (x* = 282.00, df = 90, p < 0.001), which
indicated misfit to the Rasch model. Even after adjusting the sample size, fit to the model was not

achieved (> = 145.21, df =90, p < 0.001).

3.4. Scalability and Dimensionality of the different versions of the WHO-5

As to the Italian version of the WHO-5, the total score obtained an acceptable scalability
(Loevinger’s coefficient of homogeneity of 0.61). Testing for dimensionality confirmed that less than
5% of t-tests were significant, indicating that the Italian version of the WHO-5 was unidimensional.
Mokken analysis of the Polish version of the WHO-5 showed that the total score had an acceptable
scalability (Loevinger’s coefficient of homogeneity of 0.66). Testing for dimensionality revealed
significant ¢-tests outside the critical value of 5%, suggesting that the Polish version of the WHO-5
was multidimensional. Regarding the Danish version of the WHO-5, the total score had an acceptable
scalability (Loevinger’s coefficient of homogeneity of 0.56). Testing for dimensionality confirmed
that less than 5% of #-tests were significant, indicating that the Danish version of the WHO-5 was
unidimensional. Mokken analysis of the Chinese version of the WHO-5 showed that its total score
had an acceptable scalability (Loevinger’s coefficient of homogeneity of 0.84). Testing for
dimensionality revealed significant ¢-tests outside the critical value of 5%, suggesting that the Chinese
version of the WHO-5 was multidimensional. As to the Japanese version of the WHO-5, Mokken
analysis showed that the total score had an acceptable level of scalability (Loevinger’s coefficient of
homogeneity of 0.77). Testing for dimensionality revealed significant ¢-tests outside the critical value
of 5%, suggesting that the Japanese version of the WHO-5 was multidimensional.
3.5. Scalability and Dimensionality of the different versions of the ES

As to the Italian version of the ES, Mokken analysis showed that its total score had an
acceptable scalability (Loevinger’s coefficient of homogeneity of 0.42). Testing for dimensionality
revealed significant z-tests outside the critical value of 5%, indicating that the Italian version of the

ES was multidimensional (Table 4, Analysis 1-4). Mokken analysis of the Polish version of the ES



indicated that its total score had an acceptable scalability (Loevinger’s coefficient of homogeneity of
0.50). Testing for dimensionality revealed significant #-tests outside the critical value of 5%,
suggesting that the Polish version of the ES was multidimensional. As to the Danish version of the
ES, the total score had an acceptable scalability (Loevinger’s coefficient of homogeneity of 0.44).
Testing for dimensionality revealed significant #-tests outside the critical value of 5%, suggesting that
the Danish version of the ES was multidimensional. The total score of the Chinese version of the ES
had an acceptable scalability (Loevinger’s coefficient of homogeneity of 0.56). Testing for
dimensionality revealed significant ¢-tests outside the critical value of 5%, suggesting that the Chinese
version of the ES was multidimensional (Table 4, Analysis 1-6). After the exclusion of items 1-4, 6,
and 10, less than 5% of #-tests were significant, indicating that the 6-, 5-, and 4-item versions of the
ES were unidimensional (Table 4, Analysis 7-9). Mokken analysis of the Japanese version of the ES
showed that its total score had an acceptable scalability (Loevinger’s coefficient of homogeneity of
0.60). Testing for dimensionality revealed significant #-tests outside the critical value of 5%,

suggesting that the Japanese version of the ES was multidimensional.

3.6. Local Dependency

Patterns of local dependency between items of the different versions of the WHO-5 are
reported in Table 3. No indication of local dependency between items was found.

Patterns of local dependency between items of the different versions of the ES are reported in
Table 4. Indication of local dependency between 29 item-pairs was detected with residual correlations

>0.20.

3.7. Differential Item Functioning (DIF)

Indication of DIF is reported in the supplementary material. As to the WHO-5, item 1 (“If I
become sad, anxious or angry it is for a short time”) of the Chinese version showed a non-uniform
DIF for education. There were no indications of uniform or non-uniform DIF for the other versions
of the WHO-5. As to the ES, item 10 (“I wake up feeling fresh and rested”) of the Italian version
showed a uniform DIF for education, while a uniform DIF for age was detected on item 5 (“Most of
the time I can handle stress™) of the Polish version.

3.8. Person Separation Reliability Index (PSI)

PSI indices of the WHO-5 are reported in Table 3. The Italian, Polish, Chinese, and Japanese

versions were found to display a PSI ranging from 0.87 to 0.93, indicating that these measures could

reliably discriminate between subjects with different levels of the construct under examination. As to



the Danish version of the WHO-5, the PSI was 0.82, suggesting that the scale could reliably
distinguish between different groups but not between different subjects.

PSI indices of the Polish, Danish, and Japanese versions of the ES were found to range from
0.85 to 0.93, indicating that the scale could reliably discriminate between subjects with different
levels of the dimension under evaluation (Table 4). PSI indices of the Italian and Chinese versions of
the ES ranged from 0.78 to 0.88, suggesting that these measures could reliably distinguish between

different groups but not between different subjects.

4. Discussion

This is the first study applying CLIPROM criteria (Carrozzino et al., 2021c) to the process of
assessment of cross-cultural validity of self-reported measures of psychological well-being and
euthymia. Our findings, particularly those regarding Mokken analysis, indicate that the WHO-5 and
ES are valid cross-cultural measures of psychological well-being and euthymia. Mokken coefficients
of scalability were found to range from 0.42 to 0.84, suggesting that the several versions of the WHO-
5 and ES cover transcultural dimensions. However, caution should be paid when interpreting the
findings as chi-square item-trait interaction statistics revealed that most versions of the ES did not fit
the Rasch model expectations mainly because of multidimensionality, and a large proportion of
misfitting and locally dependent items. According to the International Quality of Life Assessment
(IQOLA) research program, one of the largest projects aimed at translating and validating a measure
of health-related quality of life (i.e., the SF-36) for its use in cross-national studies (Bullinger et al.,
1998; Raczek et al., 1998), Rasch analysis should be regarded as the most appropriate statistical
method for testing cross-cultural validity of rating scales. As the authors of the IQOLA project
(Raczek et al., 1998; p. 1204) outlined, Rasch models “enable the test developer to examine the
equivalence of item calibrations across different samples and contexts, including various cultural-
linguistic settings and translations”. This assumption is in line with CLIPROM criteria (Carrozzino
et al., 2021¢c) which acknowledge the utility of Rasch analysis for performing a clinimetric evaluation
of how universally valid and useful a scale is (Bech et al., 1978).

As to the WHO-5, although there were some fluctuations in the overall fit to the model, no
misfitting items were detected and no indication of local dependency between items was found. The
Polish, Chinese, and Japanese versions were found to fit the Rasch model expectations and paired #-
tests also showed that the Italian and Danish versions of the WHO-5 were found to be unidimensional
measures evaluating the same underlying traits of psychological well-being. These findings indicate
that the WHO-5 covers transcultural components of subjective well-being and that it can be therefore

used in international studies to perform a cross-cultural evaluation and comparisons of levels of



psychological well-being (Jami and Kemmelmeier, 2020). Bech (2012a) anticipated these findings,
noting that the WHO-5 has cross-cultural applicability since it covers the basic aspects of a subjective
state of well-being (i.e., feeling cheerful and in good spirits, calm and relaxed, active and vigorous,
fresh and rested when waking up, and interested in day-to-day activities).

Rasch analysis of the ES showed that the 8-item Polish version was the only one fitting the
model. The Italian, Danish, Chinese, and Japanese versions had poor overall fit to the Rasch model
and included a number of misfitting items. Question 4 (“I try to be consistent in my attitudes and
behaviors™) was particularly problematic not being related to the underlying construct of euthymia,
which is in line with previous studies (Carrozzino et al., 2021a; Sasaki et al., 2021). There is,
therefore, a need for a revision of the way in which item 4 is formulated and scored, particularly when
the ES is expected to be used for a cross-cultural evaluation of euthymia. Caution should also be paid
since uniform DIF cases were detected, one for education on item 10 (“I wake up feeling fresh and
rested”) of the Italian ES, and the other for age on item 5 (“Most of the time I can handle stress”) of
the Polish ES. Paired #-tests showed that the ES, except the 6-, 5-, and 4-item forms of the Chinese
version, was a multidimensional measure. This might show that the underlying construct under
evaluation lacks cross-cultural generalizability (van de Vijver and Poortinga, 1982) but it may also
be the case that “translations are rarely sufficiently perfected to provide equivalent meaning across
languages” (Bracken and Barona, 1991). Following CLIPROM criteria (Carrozzino et al., 2021¢) and
methodological recommendations for translating and validating health status questionnaires
(Bullinger et al., 1998; Gandek and Ware, 1998; Wagner et al., 1998), future research should be
designed not only to clarify the extent to which the ES is a valid measure of the same underlying
construct of euthymia across different cultures but also to determine whether translation procedures
were conducted in a manner that preserved the conceptual meaning of the original items of the ES to
make them culturally relevant within each country.

WHO-5 and ES entailed the clinimetric property of sensitivity. Specifically, the Italian,
Polish, Chinese, and Japanese versions of the WHO-5 as well as the Danish, Polish, and Japanese
versions of the ES displayed an excellent level of clinimetric sensitivity, suggesting their use as cross-
cultural screening measures for discriminating between subjects with different levels of psychological
well-being and euthymia. This is in line with a number of previous studies showing that the WHO-5
(Garland et al., 2018; Krieger et al., 2014; Low et al., 2021; Topp et al., 2015) and ES (Sasaki et al.,

2021; Zhang et al., 2021) were highly sensitive screening tools for depression.

4.1. Limitations



The present findings should be interpreted in light of the fact that a convenience sampling was
used, thus limiting the generalizability of results. To further examine the cross-cultural validity of the
Italian, Polish, Danish, Chinese, and Japanese versions of the WHO-5 and ES, future studies should
be conducted using representative samples of the general populations of the five different countries
under evaluation. In addition, no measures of negative mental health were administered. Future
studies, making use of rating scales assessing for instance depression or anxiety, are needed to
determine the cross-cultural discriminant validity of the WHO-5 and ES. Future studies, using other
measures evaluating positive dimensions of mental health such as the Positive Mental Health Scale
(Lukat et al., 2016), are also highly encouraged to further assess the cross-cultural validity of the
WHO-5 and ES.

S. Conclusion

In today’s world where people are widely inter-connected (Beckstead et al., 2008; Boer et al.,
2018), easy-to-use, sensitive, and valid measures applicable across languages and usable by
researchers and clinicians for a cross-cultural evaluation of psychological well-being and euthymia
are warranted (Vaillant, 2012). Clinimetrics (Fava, 2022) and CLIPROM criteria (Carrozzino et al.,
2021c) provide a perfect methodological framework for cross-cultural assessment. Based on the
present clinimetric analysis, the WHO-5 entailed the clinimetric properties of sensitivity and
construct validity and it was found to reflect a culturally sensitive and inclusive definition of
psychological well-being which allows for cross-cultural comparisons. This implies that the WHO-5
can be used as a highly sensitive screening tool, as an outcome measure to detect improvements in
psychological well-being after treatment, and also as a dimensional measure for assessing and
comparing levels of subjective well-being across different cultures. As to the ES, our findings indicate
that the Polish, Danish, and Japanese versions displayed an excellent clinimetric sensitivity, thus
suggesting to use this clinimetric index as a screening tool. Both WHO-5 and ES can also have a
potential application in cross-cultural studies assessing patients undergoing psychological
interventions, which are aimed at building euthymia (Guidi & Fava, 2020) and empowering well-
being (e.g., Well-Being Therapy) (Fava, 2016). However, given the limited cross-cultural validity of
the Likert scale version of the ES, its use can be supplemented by other indices such as the Clinical
Interview for Euthymia (Guidi and Fava, 2022) based on the clinimetric principle of incremental
validity (Fava et al., 2012; Sechrest, 1963). Future studies are also encouraged to test the cross-

cultural sensitivity and validity of the original version of the ES (Fava and Bech, 2016).
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Table 1

Demographic characteristics of the samples under study

Age M = SD
(Min-Max)

Gender N (%)

Male

Female

Other (e.g., transgender)
Missing

Marital status N (%)
Single

Married

Non-marital relationship
Separated

Divorced

Widower

Education level N (%)
Primary school
Secondary school

High school

Graduation

European countries

Non-European countries

(N=2,082) (N=1,680)
Italian sample Polish sample Danish sample Chinese sample Japanese sample
(N=1636) (N=1728) (N=T718) (N=1680) (N=1,000)
34.75+12.26 29.30+10.96 34.85+12.39 39.13+10.63 40.55+11.18
(18-74) (18-75) (18-76) (18-76) (21-65)
111 (17.5%) 172 (23.6%) 182 (25.3%) 219 (32.2%) 500 (50%)
523 (82.2%) 554 (76.1%) 532 (74.1%) 459 (67.5%) 497 (49.7%)
2 (0.3%) 2 (0.3%) 3 (0.4%) 2 (0.2%) 3(0.3%)
0 (0%) 0 (0%) 1 (0.1%) 0 (0%) 0 (0%)
238 (37.4%) 306 (42%) 184 (25.6%) 121 (17.8%) 462 (46.2%)
213 (33.5%) 199 (27.3%) 433 (60.3%) 498 (73.2%) 435 (43.5%)
150 (23.6%) 207 (28.4%) 101 (14.1%) 25 (3.7%) 10 (1%)
15 (2.4%) 2 (0.3%) 0 (0.0%) 3 (0.4%) 1 (0.1%)
18 (2.8%) 10 (1.4%) 0 (0.0%) 32 (4.7%) 89 (8.9%)
2 (0.3%) 4 (0.5%) 0 (0.0%) 1 (0.1%) 3(0.3%)
0 (0%) 4 (0.5%) 10 (1.4%) 1 (0.1%) 11 (1.1%)
50 (7.9%) 3 (0.4%) 175 (24.3%) 20 (2.9%) 229 (22.9%)
221 (34.7%) 317 (43.5%) 375 (52.1%) 36 (5.3%) 262 (26.2%)
365 (57.4%) 404 (55.5%) 123 (17.1%) 510 (75%) 493 (49.3%)




Other 0 (0%) 0 (0%) 37 (5.14%) 113 (16.6%) 5(0.5%)

M = Mean; SD = Standard Deviation; Min = Minimum; Max = Maximum



Table 2
Descriptive statistics of WHO-5 and ES total scores

European countries

Non-European countries

(N=12,082) (N=1,680)
Italian sample Polish sample Danish sample Chinese sample Japanese sample
(N=1636) (N=1728) (N=T18) (N=680) (N=1000)
M=SD Min-Max M<£SD Min-Max M<£SD Min-Max M+ SD Min-Max M=+SD Min-Max
WHO-5 11.64 £4.95 0-24 12.78 £ 6.03 0-25 14.54 + 4.63 2-24 11+6.26 0-25 13.27£5.76 0-25
ES 40.40 + 8.93 15-60 39.29 +£9.67 10-60 41.13 +8.86 17-60 47.56 £9.26 10-60 36.14£9.46 10-60

WHO-5 = 5-item version of the World Health Organization Well-Being Index; ES = Euthymia Scale; M = Mean; SD = Standard Deviation; Min = Minimum,;

Max = Maximum



Table 3

Model fit statistics for WHO-5 scale items

Sample Model fit Item fit residual,  Person fit residual, ~PSIwith = Dimensionality, Local dependency

(overall) mean (SD) mean (SD) extremes  significant ¢-tests (CI  (Residual Correlations >0.20)
95)%

Italian sample x2(45)=102.45,  0.29 (2.58) -0.41 (1.71) 0.87 3.82(2.12-5.53) None

(n=628) p<0.001

-adjusted sample x2(45)=81.57, 0.29 (2.58) -0.41 (1.71) 0.87 3.82(2.12-5.53) -

(n=500) p<0.001

Polish sample x2(45)=68.88, 0.66 (2.87) 0.32 (1.52) 0.87 6.20 (4.56-7.85) None

(n=677) p=0.01

-adjusted sample x2(45)=50.87, 0.66 (2.87) 0.32 (1.52) 0.87 6.20 (4.56-7.85) -

(n=500) p=0.25

Danish sample x2(45)=91.49, -0.64 (2.65) 0.52 (1.34) 0.82 3.60 (1.94-5.25) None

(n=667) p<0.001

-adjusted sample x2(45)=68.58, -0.64 (2.65) 0.52 (1.34) 0.82 3.60 (1.94-5.25) -

(n=500) p=0.01

Chinese sample x2(45)=66.36, -2.19 (2.95) -0.65 (3.13) 0.93 7.05 (5.39-8.70) None

(n=640) p=0.02

-adjusted sample x2(45)=51.85, -2.19 (2.95) -0.65 (3.13) 0.93 7.05 (5.39-8.70) -

(n=500)

p=0.22




Japanese sample | 72(40)=89.30,  -1.78 (4.19) 0.24 (2.56) 0.92 6.40 (5.00-7.79)  None
(n=938) p<0.001

-adjusted sample 2 22(40)=47.60,  -1.18 (4.19) 0.24 (2.56) 0.92 6.40 (5.00-7.79)
(n=500) p=0.19

x2: chi-square; p: probability; SD: standard deviation; PSI: person separation index (with extremes)



Table 4

Model fit statistics for Euthymia scale items



Sample ~ Analysis Model fit ~  Itemfitresidual, Person fitresidual, PSI  Dimensionalityy, =~ Local dependency
(overall) mean (SD) mean (SD) significant ¢-tests (CI95) (Residual Correlations >0.20)
%
Italian sample 1 x2(90)=236.44, 0.32 (3.06) 0.50 (0.91) 0.86 11.53 (10.42-13.91) Item 6&7, 9&10
(n=630) p<0.001
-adjusted sample 2 72(90)=187.65, 0.32 (3.06) 0.50 (0.91) 0.86 11.53 (10.42-13.91) Item 6&7, 9&10
(n=500) p<0.001
-delete item 6 3 x2(81)=121.17, 0.33 (2.11) 0.47 (0.86) 0.83 9.00 (9.94-13.31) Item 9&10
p=0.003
-delete item 4 4 x2(82)=100.45, 0.59 (2.25) 0.36 (0.90) 0.83 8.06 (8.29-12.11) Item 9&10
p=0.02
Polish sample 1 22(90)=215.00, 0.51(3.34) 0.45 (1.13) 0.89 8.40 (6.90-10.09) Item 6&7
(n=718) p<0.001
-adjusted sample 2 x2(90)=149.71, 0.51(3.34) 0.45 (1.13) 0.89 8.40 (6.90-10.09) Item 6&7
(n=500) p<0.001
-delete item 6 3 22(81)=107.02, 0.54 (2.27) 0.40 (1.06) 0.87 7.30 (5.79-8.98) None
p=0.03
-delete item 4 4 x2(72)=84.91, 0.60 (1.84) 0.30 (1.12) 0.87 7.99 (6.48-9.67) None
p=0.14
Danish sample 1 72(90)=343.08, 0.34 (4.08) 0.63 (0.98) 0.87 11.01 (9.43-12.73) Item 1&2, 8&10
(n=668) p<0.001
-adjusted sample 2 x2(90)=256,80 0.34 (4.08) 0.63 (0.98) 0.87 11.01 (9.43-12.73) Item 1&2, 8&10
(n=500) p<0.001
-delete item 4 3 x2(81)=158.39 0.57 (3.72) 0.62 (1.10) 0.87 11.46 (9.81-13.11) Item 1&2

p<0.001




-delete item 6

Chinese sample

(n=626)

-recode (012234)

-adjusted sample

(n=500)

-delete item 2

-delete item 1

-delete item 4

-delete item 3

-delete item 10

-delete item 6

Japanese sample

(n=971)

12(72)=107.21
p=0.005

%2(90)=289.37,
p<0.001

%2(90)=276.92,
p<0.001

%2(90)=221.18,
p<0.001

22(81)=187.53,
p<0.001

22(64)=162.61,
p<0.001

%2(56)=135.01,
p<0.001

12(48)=144.31,
p<0.001

12(40)=144.31,
p<0.001

12(28)=53.08,
p=0.003

%2(90)=282.00
p<0.001

0.63 (2.77)

0.22 (5.08)

-0.05 (4.87)

-0.05 (4.87)

-0.37 (4.84)

-1.01 (3.77)

-1.22 (4.12)

-1.48 (3.60)

-1.62 (3.81)

-0.86 (1.87)

0.01 (4.60)

0.53 (1.03)

1.50 (1.65)

1.64 (1.76)

1.64 (1.76)

1.81 (1.89)

2.00 (2.05)

2.04 (2.16)

2.20 (2.34)

2.36 (2.33)

2.12(2.13)

0.04 (1.67)

0.85

0.88

0.88

0.88

0.88

0.88

0.88

0.88

0.84

0.78

0.93

9.23 (7.58-10.87)

13.15 (11.40-14.79)

12.11 (10.47-13.75)

12.11 (10.47-13.75)

8.71 (7.07-10.36)

8.57 (6.93-10.21)

6.50 (4.86-8.14)

3.99 (2.35-5.63)

2.81 (1.16-4.45)

4.58 (2.94-6.22)

10.90 (9.55-12.25)

None

Item 6&7, 6&8

Item 6&7, 6&8

Item 6&7, 6&8

Item 6&7

Item 6&7

Item 6&7

Item 6&7

None

None

Item 1&2, 6&7, 6&8




-adjusted sample 2 72(90)=14521 0.01 (4.60) 0.04 (1.67) 093  10.90 (9.55-12.25) Ttem 1&2, 6&7, 6&8
(n=500) p<0.001

x2: chi-square; p: probability; SD: standard deviation; PSI: person separation index (with extremes)
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