
Soraci et al. BMC Psychology          (2024) 12:680  
https://doi.org/10.1186/s40359-024-02177-8

RESEARCH Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

BMC Psychology

The Short Warwick-Edinburgh Mental 
Well-being Scale (SWEMWBS): an Italian 
validation using confirmatory factor analysis 
and Rasch analysis
Paolo Soraci1*  , Nadia Bevan2  , Mark D. Griffiths3, Renato Pisanti1, Rocco Servidio4  , Ambra Ferrari5  , 
Carla Di Bernardo6 and Amir H. Pakpour7* 

Abstract 

The present study examined the psychometric properties of the Short Warwick-Edinburgh Mental Well-being Scale 
(SWEMWBS). A total of 742 Italian participants (84.6% female), with a mean age of 33.08 years (SD = 12.44) took part 
in a cross-sectional survey study. Confirmatory factor analysis and Rasch analysis were used to examine the psy-
chometric properties. The CFA showed that the SWEMWBS had a unidimensional structure with robust psychomet-
ric properties and showed good internal consistencies (Cronbach’s alpha 0.88; McDonald’s omega 0.91). Overall, 
most items showed no substantial differential item functioning in the Rasch analysis, except for Item 7, indicating 
that female participants reported more difficulty with this item than the male participants. The SWEMWBS was posi-
tively associated with life satisfaction and negativity associated with general psychological distress (i.e., anxiety, stress, 
and depression). In sum, the SWEMWBS showed robust psychometric properties capable of assessing positive aspects 
of mental health and well-being among Italian-speaking adults.

Keywords Confirmatory factor analysis, Italy, Rasch analysis, Mental health, Short Warwick-Edinburgh Mental Well-
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Introduction
The prevalence of poor mental well-being among individ-
uals has increased across European regions [1]. A recent 
report highlighted that more than 165 million Europeans 
are affected by mental health disorders, notably anxiety, 
stress, and depression [2]. Poor mental well-being can 
have several negative effects on an individual’s life [3]. For 
example, some research suggests that poor mental health 
influences physical health, and in turn, this can contrib-
ute to poorer physical health, including conditions such 
as heart disease, some cancers, gastrointestinal disorders, 
and an impaired immune system [4, 5]. Relationship dif-
ficulties can also be affected by poor mental well-being 
because they can negatively affect interpersonal relation-
ships, leading to conflict, social isolation, and difficulty 
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forming and maintaining meaningful bonds with others 
[6].

Poor mental well-being can also affect the ability to 
concentrate, learn, and remember, thereby impairing 
educational and/or occupational performance (e.g [7]). 
Moreover, it can negatively affect motivation, energy, 
and productivity in the workplace [8]. Poor mental well-
being may also increase the risk of developing addictions 
to substances or behaviors, such as drinking  alcohol, 
drug use, or gambling, when they are used as a coping 
mechanism. Additionally, individuals with poor mental 
well-being are more likely to experience depression, anxi-
ety, stress, self-harming behavior, and suicidal ideation 
(increasing the risk of suicide) [9]. The evidence shows 
that it is essential to take preventive and supportive 
measures to promote and protect mental health and well-
being (e.g [10]).

Mental health and well-being are complex and typi-
cally comprise the subjective perception of an individual’s 
overall welfare and general satisfaction with life, encom-
passing emotional, psychological, and social aspects [11]. 
Theoretical perspectives conceptualize mental health and 
well-being as influenced by both hedonic and eudemonic 
elements. The former relates to the subjective experience 
of happiness and fulfillment in life. Eudemonic elements 
relate to the individual’s psychological health, includ-
ing their sense of purpose and hopefulness for personal 
growth [12]. Over the past decade, researchers, policy-
makers, and service providers have increasingly focused 
on improving their understanding of the assessment and 
utilization of mental well-being [10].

Several psychometric instruments have been devel-
oped to assess mental health effectively (e.g [7]). How-
ever, many studies and tools have focused on a single 
aspect (for example, some focus more on the hedonic 
aspect and others on the eudemonic aspect, see [13] for 
a  review). Considering the importance of mental health 
and well-being and its present theoretical framework, a 
valid and reliable scale encompassing both hedonic and 
eudemonic factors is necessary to ensure accurate assess-
ment. An instrument that can address both dimensions 
will likely have a structural and theoretical advantage 
over others. Among these, the Warwick-Edinburgh Men-
tal Well-being Scale (WEMWBS) [14] has demonstrated 
robust psychometric properties, proving its validity and 
reliability across different cultures and populations, 
including primary care, community, and employee par-
ticipant samples [15].

The WEMWBS is a 14-item self-report scale that 
assesses two main aspects of mental health (i.e., the 
hedonic and eudemonic components) investigating fac-
tors such as general happiness, life satisfaction, and the 
ability to manage and cope with stress. Therefore, the 

WEMWBS effectively covers both emotional and func-
tional well-being dimensions [15]. The WEMWBS was 
developed in response to a growing need to address the 
increase in public mental health crises. It mainly aims 
to facilitate the monitoring of nonclinical communities’ 
mental health and well-being and assesses the effec-
tiveness of interventions, programs, and strategies to 
promote mental health among those in the general popu-
lation. Research has also shown that the scale is sensitive 
to changes resulting from various wellness promotion 
initiatives [16].

Through qualitative methods, the scale’s development 
primarily involved mental health service users, who 
focused on understanding the nature of mental well-
being while verifying the apparent validity of the scale 
[10]. Positive results concerning the validity of the WEM-
WBS have been confirmed among several subgroups, 
including healthy adolescents and clinical samples (e.g 
[17, 18]). Moreover, other validation studies have shown 
that the WEMWBS is simple to use and provides a reli-
able assessment of mental well-being [16]. Consequently, 
the scale has been translated into more than 20 lan-
guages, including Urdu, Arabic, Japanese, Chinese, Swed-
ish, Italian, Dutch, German, French, and Spanish. (e.g 
[18–22]). 

Despite various attempts to confirm the unidimen-
sional structure of the WEMWBS [14], many authors find 
its factorial configuration controversial (e.g [23, 24]). On 
one hand, several studies exploring the 14-item structure 
of the WEMWBS support the unifactorial model (e.g [19, 
25–27]). On the other hand, others accept this structure 
with adjustments, such as including covariances between 
error terms for specific items (e.g [28, 29]). Other studies 
reject the unifactorial model in favor of two-factor (e.g 
[30]), three-factor [31], or even bifactorial models (e.g 
[24]). Moreover, the Italian version of the WEMWBS [23] 
comprises 12 items rather than 14 items. According to 
the extant literature, there is no consensus on the 14-item 
factorial structure of the WEMWBS.

This lack of agreement emphasizes the need to develop 
an abbreviated version to eliminate item redundancy 
since a deviation from the unifactorial model is incon-
gruent with the multidimensional theoretical framework 
of well-being [10]. Consequently, the Short Warwick-
Edinburgh Mental Well-being Scale (SWEMWBS) was 
then developed through Rasch analysis, demonstrating 
superior psychometric properties compared to the full 
14-item version [32]. Moreover, the SWEMWBS offers 
the additional advantage of being shorter, therefore eas-
ing the cognitive load on participants.

Since its development, the SWEMWBS has been 
extensively explored in at least 12 published psycho-
metric studies conducted in at least six languages 
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worldwide (but not in Italian), with results consistently 
favoring the validity of its psychometric characteris-
tics over those of the full version (i.e., unidimensional 
structure, e.g [28, 33–35]). Consequently, experts now 
highly recommend the SWEMWBS rather than the 
WEMWBS as a psychometric tool for assessing men-
tal well-being [10]. Such findings could inform inter-
vention development, support the utilization of the 
SWEMWBS for assessing mental well-being, and pro-
mote strategies to enhance mental well-being among 
Italy’s population.

The present study addressed this gap by examining 
whether the good psychometric properties established 
in other languages would be confirmed in an Italian 
version. Such validation would provide practition-
ers with a reliable and concise tool for assessing men-
tal well-being in Italy, supporting both public health 
interventions and mental health research. In addition, 
the present study provides specific data on how the 
SWEMWBS could support mental well-being inter-
ventions in Italy, contributing to the standardization 
and practical application of a brief and reliable tool for 
assessing mental well-being among individuals the Ital-
ian population.

The present study
The SWEMWBS could be a useful instrument for 
assessing mental well-being among individuals in Ital-
ian population studies. However, its use in the Ital-
ian context has not yet been validated. Validation 
could ensure the relevance and accuracy of the scale 
in an Italian context. If the validity of the SWEMWBS 
is established in Italy, it could have significant ben-
efits, including (i) providing a reliable and brief tool 
for assessing mental well-being in population-based 
studies, meeting the current high demand for such 
assessments; (ii) providing mental health promotion 
practitioners (e.g., physicians, psychologists) with a 
practical assessment tool for mental well-being, ena-
bling them to assess the effectiveness of their programs; 
and (iii) providing scientific researchers with the means 
to study the distribution and predictors of mental well-
being, thereby informing national and international 
mental health policies.

Therefore, the main aim of the present study was 
to examine the psychometric properties and validate 
the SWEMWBS among an Italian population sample, 
hypothesizing that the SWEMWBS (i) has a unidimen-
sional factorial structure with adequate reliability  (H1), 
(ii) is positively associated with the WEMWBS and life 
satisfaction  (H2), and (iii) is negatively associated with 
general distress (anxiety, stress, and depression)  (H3).

Methods
Participants and procedure
Participants were recruited via various online channels 
and social media communities in Italy, such as Facebook, 
WhatsApp, Telegram, and Instagram, through a link 
advertising a survey hosted on Google Forms during a 
30-day time period (February-March 2024). The research 
team disseminated the link, inviting individuals to par-
ticipate voluntarily and anonymously. No incentive was 
offered to the participants. The study eligibility criterion 
for participants was that they were at least 18 years of age 
and spoke the Italian language. In total, 742 participants 
completed the questionnaire, most of whom were female 
(n = 641, 84.6%), with an average age of 33.08 years (rang-
ing from 18 to 81 years; SD = 12.44). Approximately one-
third of the participants were married (n = 244, 32.2%). 
Regarding educational qualifications, most of the par-
ticipants had a high school diploma (n = 449, 59.2%), fol-
lowed by a bachelor’s degree (n = 164, 21.6%). More than 
half of the participants were both students and workers 
(n = 436, 57.5%) (see Table  S1 to Table  S3, Supplemen-
tary Materials, for details). Missing data were below the 
advised thresholds (< 5%) and were missing completely at 
random (Little, 1988). The pairwise technique controlled 
the handling of any missing data.

Measures
Demographics
The online survey asked questions about the participants’ 
demographics, including their gender, age, level of educa-
tion, and occupation.

Depression Anxiety Stress Scale‑21 (DASS‑21)
The 21-item DASS-21 [36, 37] was used to assess psycho-
logical distress. Participants rate items using a four-point 
scale from 0 (not at all) to 3 (very much) across three 
domains: depression (e.g., experiencing a lack of excite-
ment), anxiety (e.g., approaching a panic attack), and 
stress (e.g., finding it difficult to relax). Scores for each 
domain range from 0 to 21, with the total score rang-
ing from 0 to 63, representing overall psychological dis-
tress calculated by summing of the three domain scores. 
Higher scores on individual domains indicate elevated 
levels of depression, anxiety, and stress. The Cronbach’s 
alphas (depression α = 0.88, anxiety α = 0.89, and stress 
α = 0.86) and McDonald’s omegas (depression ω = 0.86, 
anxiety ω = 0.88, and stress ω = 0.88) in the present study 
were very good.

Warwick‑Edinburgh Mental Well‑Being Scale (WEMWBS)
The 12-item Italian  Warwick-Edinburgh Mental Well-
being Scale (WEMWBS [14, 23]), was used to assess an 
individual’s mental well-being. Each item is rated on a 
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five-point Likert scale ranging from 1 (None of the time) 
to 5 (All of the time). Examples of items include “I’ve been 
feeling optimistic about the future” and “I’ve been feeling 
cheerful”. The total score is calculated by summing the 
scores of individual items. The total score ranges from 12 
to 60. A higher score indicates greater mental well-being. 
The Cronbach’s alpha (α = 0.87) and McDonald’s omega 
(ω = 0.88) in the present study were very good.

Short Warwick‑Edinburgh Mental Well‑being Scale 
(SWEMWBS)
The SWEMEBS is a short version of the WEMWBS, 
comprising seven positively worded items rated on a 
seven-point scale from 1 (none of the time) to 5 (all of 
the time). The total score is calculated by summing the 
scores of individual items. The total score ranges from 
7 to 35. A higher score indicates greater mental well-
being. The participants were asked to respond to the Ital-
ian  12-item scale, and the responses were then used to 
calculate scores for the seven-item scale (by using Items 
1, 2, 3, 7, 8, 9, 11, see the Appendix in the Supplementary 
Materials) without requiring participants to respond to 
those items separately. The psychometric properties are 
reported in the ‘Results’ section.

Satisfaction with Life Scale (SWLS)
The five-item SWLS [38] was used to assess life satisfac-
tion. The items are rated on a seven-point scale ranging 
from 1 (totally disagree) to 7 (fully agree). An example 
item is “Most aspects of my life are as I want them to be”. 
The total score ranges from 7 to 35. A higher score indi-
cates greater satisfaction with life. The Cronbach’s alpha 
(α = 0.85) and McDonald’s omega (ω = 0.86) in the pre-
sent study were very good.

Ethical approval
The study was conducted according to the Declaration 
of Helsinki for medical research involving human par-
ticipants and was approved by the Ethical Committee of 
Niccolò Cusano University, Rome (January 26, 2024). All 
participants gave their informed consent to participate in 
the study. The identities of the participants were anony-
mous, and the data were stored in an encrypted online 
archive accessible only to the authors of the present 
study.

Data analysis
The demographic characteristics of the participants were 
analyzed using descriptive analyses (e.g., means, medi-
ans, frequencies, percentages).

Validity: factor structure
The factorial structure of the SWEMWBS was assessed 
using confirmatory factor analysis (CFA). To estimate the 
CFA model, the diagonally weighted least square estima-
tor was used. To assess the goodness of fit of the model, 
several appropriate fit indices were used [39, 40] includ-
ing the comparative fit index (CFI > 0.95), the square 
error of approximation (RMSEA < 0.08), the Tucker 
Lewis index (TLI > 0.95), and the standardized root mean 
squared residual (SRMR < 0.06). Because the data were 
non-normally distributed (i.e., significant Shapiro–Wilk 
p < 0.001 for the SWEMWBS items; see Table S4 and S5 
[Supplementary Materials] for details), the diagonally 
weighted least squares (DWLS) estimator was used to 
conduct confirmatory factor analyses (CFAs).

Assessment of convergent and discriminant validity
Moreover, all items should achieve acceptable satura-
tion (λij ≥ 0.50; [41]). Both convergent and discriminant 
validity were assessed through the “measureQ” function 
following the recommendations of Cheung et  al. [41], 
outlining the construction of a model, and containing 
the main measures used (i.e., SWEMWBS, SWLS, stress, 
anxiety, and depression [DASS-21]) (see model code in 
Supplementary Materials). Through the “measureQ” 
function and the construction of the related model it is 
possible to examine (in detail) the standardized factor 
loadings, average variance extracted, cross-loaded indi-
cators, and heterotrait-monotrait in one single feature. It 
also provides information on whether the assessed con-
structs are appropriate (i.e., whether all indicators are 
related to the constructs they are intended to assess and 
unrelated to the other constructs in the model), through 
the use of the main model fits (i.e., RMSEA, CFI, SRMR). 
When the overall model fit indices demonstrate that the 
hypothesized measurement model aligns well with the 
data [41], it satisfies the core prerequisite for assessing 
reliability, as well as convergent and discriminant validity.

Furthermore, Cheung et  al. [41] suggest the following 
guidelines. For convergent validity, the criteria included 
the following: (i) construct reliability (CR) values equal to 
or exceeding 0.7, (ii) all standardized factor loadings (λ) 
being 0.5 or higher, and (iii) average variance extracted 
(AVE) values being 0.5 or higher. For discriminant valid-
ity, the following criteria were used: absence of indicator 
cross-loads on other constructs, maximum shared vari-
ance (MSV) < AVE, and heterotrait–monotrait ratio of 
correlations (HTMT) approach, with values < 0.85 indi-
cating good discriminant validity [41]. In addition, con-
vergent validity was further analyzed by examining the 
correlations between the Italian version of SWEMWBS 
and the constructs theoretically associated with it (i.e., 
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life satisfaction, stress, anxiety, depression) [38, 39]. Par-
simony indices, in particular the expected cross-valida-
tion index (ECVI), were used in the analysis. However, 
smaller values suggest greater parsimony and model fit 
[42].

Factor structure assessed by Rasch analysis
Rasch analysis using a partial credit model was con-
ducted to assess the unidimensionality of the Italian 
SWEMWBS. To measure item fit, the infit and outfit 
mean square (MnSq) were estimated with values between 
0.6 and 1.4, which are considered acceptable fits [43]. To 
assess the unidimensional structure of the SWEMWBS, 
a principal component analysis (PCA) of the residuals 
was conducted on the Rasch model. To confirm unidi-
mensionality, at least 50% of the raw variance should 
be explained by the measure, and the first contact of 
the residual should have an eigenvalue < 2.0 [43]. Local 
dependency was assessed by calculating the standard-
ized residual correlations between two items with values 
higher than 0.30 indicating local dependency. Differential 
item functioning (DIF) was used to examine the meas-
urement invariance of SWEMWBS items across gender 
groups, with DIF > 1.0 logit indicating substantial DIF 
[44].

Reliability
The internal consistency of SWEMWBS was evalu-
ated using Cronbach’s α and McDonald’s ω, with values 
greater than 0.70 considered acceptable. Additionally, 
composite reliabilities exceeding 0.6 and corrected item-
total correlations higher than 0.40 were deemed satisfac-
tory [41]. Finally, Spearman’s rho correlation coefficients 
were calculated to examine the relationships between the 
SWEMEBS scores and other measures.

Analysis software
The analysis utilized SPSS Statistics v.27 for descriptive 
statistics [45], R Studio for convergent and discriminant 
validity (“measureQ” package) [46], and JASP version 
0.18.3 for correlation analysis [47].

Results
Descriptive statistics of the main measures used
With regards to the measures used, the results were as 
follows: the mean score on the SWEMWBS was 24.77 
out of 35 (SD = 5.45); on the WEMWBS it was 42.06 out 
of 60 (SD = 9.48); and on the SWLS it was 22.58 out of 
35 (SD = 6.83). In addition, the mean score on the DASS-
21 stress subscale was 11.140 out of 21 (SD = 5.40); 
on the DASS-21 anxiety subscale it was 7.08 out of 21 
(SD = 5.75); and on the DASS-21 depression subscale it 
was 7.94 out of 21 (SD = 5.99). Finally, the mean global 
score on the DASS-21 was 26.10 out of 63 (SD = 15.72). 
For details on the descriptive properties of the main 
measures used, see Tables S1, S2 and S3 in the Supple-
mentary Materials.

Confirmatory factor analysis (CFA)
The results of the CFA indicated a good factorial struc-
ture of the SWEMWBS: chi-square test (χ2) = 24.03 
(df = 14, n = 742; with χ2/df = 1.71); p > 0.05, CFI = 0.99, 
TLI = 0.99, RMSEA = 0.018, 90% CI (0.001, 0.042), 
p = 0.990 (p > 0.05), SRMR = 0.037, GFI = 0.998. All fac-
tor loadings exhibited high and statistically significant 
values for all items (min = 0.66, max = 0.84; i.e., λij ≥ 0.50; 
see Table  1 for details). The item-total correlation was 
also satisfactory (min = 0.67, max = 0.82). Finally, the 
ECVI = 0.069.

Subsequently, the model of the SWEMWBS was com-
pared with the original Italian 12-item (WEMWBS) 
version, to test whether the shorter seven-item version 
had comparable/better psychometric properties than 
the full 12-item version. The results of the CFA of the 

Table 1 Factor loadings of items in the Short Warwick-Edinburgh Mental Well-being Scale

Std. Est. (all) = Estimate standardized factor loading

95% CI

Factor Indicator Estimate Std. Error z value p Lower Upper Std. Est. (all)

SWEMEBS ITEM 1 0.837 0.025 32.893 < 0.001 0.787 0.887 0.804

ITEM 2 0.684 0.024 28.489 < 0.001 0.637 0.731 0.662

ITEM 3 0.722 0.023 31.014 < 0.001 0.676 0.767 0.708

ITEM 4 0.940 0.027 34.254 < 0.001 0.886 0.994 0.793

ITEM 5 0.823 0.025 32.836 < 0.001 0.774 0.872 0.837

ITEM 6 0.709 0.024 29.230 < 0.001 0.662 0.757 0.734

ITEM 7 0.930 0.027 34.561 < 0.001 0.877 0.983 0.839
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12-item Italian version (WEMWBS) were: chi-square 
test (χ2) = 97.39 (df = 54, n = 742; with χ2/df = 1.80); 
p < 0.01, CFI = 0.99, TLI = 0.99, RMSEA = 0.030, 90% CI 
(0.02, 0.04), p = 0.99 (p > 0.05), SRMR = 0.05, GFI = 0.99, 
ECVI = 0.209. All factor loadings exhibited high and 
statistically significant values for all items (min = 0.51, 
max = 0.83; i.e., λij ≥ 0.50, see Table S11 in Supplementary 
Materials).

The results showed that the seven-item short version 
(SWEMWBS) had similar goodness-of-fit indices to the 
12-item version (WEMWBS), although the ECVI was 
lower, and therefore more parsimonious, in the seven-
item model. For the subsequent analysis, the seven-item 
version (SWEMWBS) was used (see Table 2 for details).

Rasch analysis
The results of the Rasch analysis are shown in Table 3. 
The item separation reliability and index were 0.99 
and 8.32, respectively. The Pearson separation reli-
ability and index were 0.88 and 2.69, respectively. All 
the values were within the acceptable range (the infit 
MnSq ranged from 0.70 to 1.37, and the outfit MnSq 
ranged from 0.68 to 1.32; although SWEMWBS’s out-
fit MnSq of 0.68 was slightly below the accepted range 
of 0.7, indicating a minor overfit). Item 2 was the easi-
est item, while Item 3 was the most difficult item in 
the Rasch model. The unidimensional structure of the 
SWEMWBS was confirmed by the PCA of the residu-
als, with 62% of the raw variance explained by the 
measure (Eigenvalue = 11.74). The first contrast had an 

eigenvalue of 1.75, which explained 9.3% of the vari-
ance. Local dependency was not observed, as there 
were no correlations between items higher than 0.3. 
DIF was assessed across sex groups, and the results are 
shown in Table 3. Overall, most items showed no sub-
stantial DIF. However, Item 7 showed substantial DIF, 
indicating that female participants reported more dif-
ficulty with this item than male participants.

Reliability
To test the reliability of the SWEMWBS, different 
reliability metrics (i.e., internal consistency), such as 
Cronbach’s alpha, McDonald’s omega, and composite 
reliability (CR), were used and analyzed. Cronbach’s 
alpha was 0.886 and could not be improved by remov-
ing any items. Similarly, McDonald’s omega had a value 
of 0.886. The CR was 0.91. Given these results, the reli-
ability of the SWEMWBS was considered very good. 
See Table 4 for details.

Table 2 CFA comparison of the Short Warwick-Edinburgh Mental Well-being Scale and Warwick-Edinburgh Mental Well-being Scale

χ2 chi-square, df degrees of freedom, ECVI Expected cross-validation index, CFI Comparative fit index, TLI Tucker–Lewis’s index, RMSEA Root mean square error of 
approximation, SRMR Standardized root-mean-square residual

χ2 χ2/df CFI TLI RMSA SRMR ECVI

SWEMWBS 24.03 1.71 0.99 0.99 0.018 0.037 0.069

WEMWBS 97.39 1.80 0.99 0.99 0.030 0.050 0.209

Table 3 Rasch analysis results for Short Warwick-Edinburgh Mental Well-being scale scale items

a Gender: females - males

Item No. Rasch Analyses

Infit MnSq Outfit MnSq Difficulty Discrimination DIF contrast 
across  gendera

SWEMWBS1 0.88 0.89 -0.20 1.12 0

SWEMWBS2 1.37 1.32 -0.60 0.68 -0.47

SWEMWBS3 1.07 1.10 0.94 0.89 -0.60

SWEMWBS4 1.09 1.09 0.46 0.88 0.15

SWEMWBS5 0.70 0.68 -0.28 1.30 0.04

SWEMWBS6 1.00 0.96 -0.49 1.01 -0.55

SWEMWBS7 0.84 0.85 0.17 1.18 1.63

Table 4 Reliability of the Short Warwick-Edinburgh Mental Well-
being Scale

AVC Average interitem correlation. α = Cronbach’s α. ω = McDonald’s ω

Estimate Ω α AVC

Point estimate 0.911 0.877 0.565

95% CI lower bound 0.871 0.873 0.528

95% CI upper bound 0.902 0.898 0.603
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Convergent and discriminant validity
To investigate convergent and discriminant validity, a 
model was constructed (using R’s “measureQ” function, 
see model code in Supplementary Materials), follow-
ing the recommendations of Cheung et  al. [41], which 
included the present study’s main scales and subscales 
(i.e., SWEMWBS, SWLS, stress, anxiety, and depression 
[DASS-21]). The adaptation of the overall model was 
good: χ2 = 1434.07 (df = 485), RMSEA = 0.053, 90% CI 
(0.050, 0.056), p = 0.56), CFI = 0.93, and SRMR = 0.044. 
All items, as shown in Table S8 (Supplementary Materi-
als), had a standardized factorial load not significantly 
lower than 0.7. The AVE (0.52) of the SWEMWBS factor 
was not significantly lower than 0.5, which raised no con-
cern. The construct reliability was also satisfactory with 
a value of 0.88. Therefore, convergent validity was con-
firmed. Discriminant validity was also examined. First, 
the measurement model had no secondary loadings and 
fitted the data well, and the MSV was < AVE (for details 
regarding convergent and discriminant validity results, 
see Table  S7, S8 and S9, Supplementary Materials). 
Moreover, the HTMT correlation matrix was assessed 
(Table S10, Supplementary Materials). No value was sig-
nificantly greater than 0.85. Therefore, the discriminant 
validity was also confirmed.

Correlation analysis
The correlation analysis showed that the SWEMWBS 
score was significantly associated with the WEMWBS 
score and life satisfaction score (SWLS) and was nega-
tively and significantly correlated with general psycho-
logical distress (total DASS-21 score, and subscale scores 
[i.e., anxiety, stress, and depression]). All the correlations 
were significant (p < 0.001). See Table S6 (Supplementary 
Materials) for details. These results reinforce the conver-
gent and discriminant validity of the SWEMWBS.

Discussion
The aim of the present study was to evaluate the psycho-
metric properties of the SWEMWBS among the Italian 
individuals in the general population. Although there is 
an Italian version of the full 14-item scale of the WEM-
WBS, to the best of the present authors’ knowledge, no 
previous study has ever assessed the shortened seven-
item version of the SWEMWBS in the Italian language. 
Additionally, the full Italian version of the WEMWBS 
recommends the omission of two items to improve the 
validity and reliability of the scale, making it an effective 
12-item scale. One important limitation of omitting these 
items is the decreased capacity for international com-
parisons. Therefore, a concise measure of positive mental 
wellbeing is needed in Italian culture to facilitate interna-
tional comparisons.

The results of the present study generally showed that 
the SWEMWBS had very good reliability and a unidi-
mensional factor structure. As in previous studies [10, 
14, 21, 48–50], it is not surprising that the Italian version 
of the SWEMWBS demonstrated high internal consist-
ency. All seven items assessed the same construct with 
an adequate sample size, and strong intercorrelations 
between items. Moreover, there was a very high correla-
tion coefficient between the full and short versions of the 
WEMWBS (r = 0.972) suggesting that the short version 
(SWEMWBS) can effectively substitute for the long ver-
sion without compromising the theoretical framework. 
Previous studies have also reported strong correlations 
between the full and short versions of the WEMWBS [17, 
51, 52].

Consistent with previous studies, the factor structure 
of the Italian SWEMWBS was confirmed through CFA 
and Rasch analysis, suggesting the calculation of a mean-
ingful total score by summing individual item scores [10, 
17, 50, 51, 53, 54]. Fit indices were also adequate. How-
ever, conceptually, mental well-being is considered a 
multidimensional concept that covers at least two aspects 
of mental well-being (i.e., subjective experience of happi-
ness and life satisfaction [hedonic aspects], and an indi-
vidual’s psychological function, sense of purpose, and 
personal growth [eudemonic aspects]). Although the full 
14-item version of the WEMWBS includes both hedonic 
and eudemonic aspects of mental well-being, the short 
version of this scale includes more eudemonic aspects. 
Therefore, the total score of the SWEMWBS is arguably 
more representative of the overall sense of fulfillment, 
meaning, and flourishing in life.

The correlations in the present study showed that 
SWEMWBS was negatively associated with anxiety, 
stress, and depression, and positively associated with 
life satisfaction. These significant correlations show that 
mental well-being could be a distinct concept. Consist-
ent with previous research [55], psychological problems 
(i.e., stress, anxiety, depression, and general psychological 
distress) can reduce life satisfaction and diminish men-
tal well-being. In the present study, it was found that the 
SWEMWBS score was negatively associated with anxiety, 
stress, and depression, and positively associated with life 
satisfaction. However, the relationship between psycho-
logical problems and mental well-being is complex and 
cannot be fully captured through a cross-sectional study. 
Longitudinal studies may be better suited to understand 
these concepts further.

The convergent and discriminant validity of the 
SWEMWBS was established following the latest psycho-
metric guidelines, providing a robust and in-depth analy-
sis [41]. More specifically, the average variance extracted 
(AVE) scores for the SWEMWBS unidimensional factor 
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exceeded the ideal threshold of 0.50, indicating that the 
items within each factor adequately captured the core 
essence of that particular factor. This indicates robust 
convergent validity because higher AVE scores imply a 
stronger correlation among items within the same con-
struct. The present study also showed that the hetero-
trait–monotrait (HTMT) ratio of correlation values were 
below the threshold of 0.85, which is within the allowed 
limits. Moreover, having all standardized factor loadings 
(λ) of 0.5 or higher, the absence of indicator cross-loads 
on other constructs, and MSV < AVE indicate adequate 
convergent and discriminant validity [41].

Rasch analysis of the SWEMWBS showed that there 
were no significant differences between males and 
females with six items of the SWEMWBS. However, Item 
7 (“I’ve been able to make up my own mind about things”) 
was found to be significantly more difficult for females 
than for males (DIF = 1.63). This result contrasts with 
previous studies on the SWEMWBS indicating a gender-
neutral role for this scale (e.g [21, 49]). This may be due to 
several factors, including, for example, (i) the over-repre-
sentation of the female gender in the present study (over 
80% of participants), and (ii) by intrinsic characteristics 
to the sample that participated in the study.

The validation of the Italian SWEMWBS may be use-
ful for international researchers, such as those wishing 
to conduct cross-cultural comparisons (e.g., Italy-Spain) 
or translating it into another language, using the present 
results as a comparison tool.

Limitations and future directions
Despite the promising results, the present study has some 
limitations. First, the study used convenience sampling, 
which may limit the generalizability and representative-
ness of the results. Second, participants’ responses may 
have been influenced by social desirability bias. Third, 
participants did not have a formal diagnosis of depres-
sion, anxiety, or stress disorders. Fourth, an adequate 
CFA could not be performed on gender invariance, espe-
cially since the sample consisted mostly of female partici-
pants (over 80%). Finally, the study was a cross-sectional 
research design, which has inherent limitations. For 
example, investigating the cause-and-effect relationships 
of the variables studied was not possible.

Future studies, such as longitudinal research with 
a more representative sample, should attempt to rep-
licate the results found in the present study in more 
detail, including the addition of other variables, such 
as personality factors or coping mechanisms used by 
individuals to cope with stressful and anxiety-inducing 
situations. Moreover, future studies should perform 
CFA invariance by gender. Future studies could also 

verify the present study’s Rasch analysis results. In 
addition, for greater robustness, future studies should 
perform CFA comparison analyses between the mod-
els of the 7-item version, the 12-item version, and the 
14-item version of the WEMWBS. Finally, other stud-
ies should compare the results of the present study with 
other international results (e.g., a comparison of Italian 
results with [say] Spanish or Danish results).

Conclusion
The present study showed that the Italian SWEMWBS 
has good psychometric properties and is an appropriate 
instrument for assessing well-being among the Italian 
adult population. For practical reasons, the short ver-
sion (which has also been validated elsewhere in other 
contexts (e.g.,[10]) may be preferred by both research-
ers and practitioners (as well as by the participants 
completing it).
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