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Abstract

Purpose Mental well-being has aroused interest in Eur-
ope as an indicator of population health. The Warwick-
Edinburgh Mental Well-Being Scale (WEMWBS) was
developed in the United Kingdom showing good face
validity and has been previously adapted into Spanish. The
aim of this study is to assess the validity and reliability of
the Spanish version of WEMWBS in the general
population.

Methods Cross-sectional home face-to-face interview
survey with computer-assisted personal interviewing was
administered with the 2011 Catalan Health Interview Sur-
vey Wave 3, which is representative of the non-institu-
tionalized general population of Catalonia, Spain. A total
of 1,900 participants 15+ years of age were interviewed.
The Spanish version of WEMWBS was administered
together with socioeconomic and health-related variables,
with a hypothesized level of association.

Results  Similar to the original, confirmatory factor anal-
ysis fits a one-factor model adequately (CFI = 0.974;
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TLI = 0.970; RMSEA = 0.059; y* = 584.82; df = 77;
p < .001) and has a high internal consistency (Cronbach’s
alpha = 0.930; Guttman’s lambda 2 = 0.932). The WE-
MWBS discriminated between population groups in all
health-related and socioeconomic variables, except in
gender (p = 0.119), with a magnitude similar to that
hypothesized. Overall, mental well-being was higher for
the general population of Catalonia (average and whole
distribution) than that for Scotland general population.
Conclusions The Spanish version of WEMWBS showed
good psychometric properties similar to the UK original
scale. Whether better mental well-being in Catalonia is due
to methodological or substantive cultural, social, or envi-
ronmental factors should be further researched.
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Introduction

There is an increasing interest in the mental well-being as
an indicator of the health progress of the populations [1].
International organizations such as the Organization for
Economic and Co-operation and Development (OECD),
the European Commission (EC), and the United Nations
(UN) include mental well-being as a possible indicator of
societal progress [2]. Mental well-being is a construct
reflecting a positive disposition that enables the individual
to reach better mental health even in adverse circum-
stances, and is typically conceptualized to include two
components: hedonia and eudaimonia. Hedonia is a psy-
chological state of the subjective experience of happiness
and concerns the experience of pleasure versus displeasure
broadly construed to include all judgments about the good/
bad elements of life [3]. Eudaimonia focuses on cognitive
and/or moral aspects of a life well-lived [4], and it occurs
when people’s life activities are most congruent with val-
ues and are holistically or fully engaged [5].

Mental well-being is recognized for having major con-
sequences for health and social outcomes [6, 7], and for
being associated with health-related quality of life
(HRQoL) improvements and illness prevention [8, 9].
Higher levels of mental well-being are linked to lower risks
of mental and physical disorders, disability, and use of
health services, being a strong predictor of mental disorders
[10, 11] and all-cause mortality [12]. These findings have
attracted the attention of both policymakers and the sci-
entific community, leading to greater efforts for improving
its measurement and application [1, 13].

Existing instruments do not measure both hedonic and
eudaimonic components of mental well-being, as the
Ryff’s Scale of Psychological Well-being [14], the Satis-
faction With Life Scale [15], the Positive and Negative
Affect Scale [16], the Short Depression-Happiness Scale
[17], or the World Health Organization (WHO) Well-being
Index [18], and as a consequence, they are not suitable to
measure mental well-being as it is most commonly con-
ceptualized. On the other hand, the Warwick-Edinburgh
Mental Well-Being Scale (WEMWBS) [19] was developed
and validated, from both English and Scottish student
samples and from two Scottish population datasets, to
overcome some of the most relevant shortcomings of
existing instruments and measures. Both hedonic and eu-
daimonic dimensions of mental well-being focused on the
positive aspects of mental health including affective—
emotional aspects, cognitive—evaluative dimensions, and
psychological functioning. The WEMWBS was developed
by an expert panel apprising the relevant scientific litera-
ture and applying qualitative research with focus groups. It
was validated showing that one-factor model was the best
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fitting model. Furthermore, the WEMWBS is short enough
to be used in population-level surveys and it showed high
validity and reliability [19]. The WEMWBS was designed
to measure positive mental health in a broad spectrum of
values, without especial focus in the extremes of the mental
health continuum. The WEMWBS concentrates in the
assessment of the general population WEMWRBS, for
monitoring potential changes and comparing values across
subpopulations.

The objective of this study was to assess the validity and
reliability of the Spanish version of WEMWBS in a rep-
resentative sample of the general population of Catalonia,
Spain, following similar procedures of those used for the
original scale. We hypothesized that the Spanish version of
WEMWBS would fit a one-factor model and it would
discriminate a wide range of socioeconomic and health-
related groups. We also expected the WEMWBS to be
positively related with indicators of better physical and
mental health status (self-perceived health status, HRQoL,
physical activity), and negatively related with psychologi-
cal distress, disability, chronic illness, and difficulties of
daily living. Finally, we expected that WEMWBS scores to
be associated with individual’s employment civil status and
age and, more generally, with variables indicating better
socioeconomic status, as income and social class.
According to previous studies [20], we did not expect
associations between gender and positive mental health.

Methods

The Warwick-Edinburgh Mental Well-Being Scale
(WEMWBS)

The WEMWBS measures mental well-being in the previ-
ous 2 weeks. It is an ordinal scale comprising 14 positively
phrased items [19]. Each item provides a 5-point Likert-
type scale from “None of the time” to “All of the time” and
a global score is obtained adding all the items (range
14-70), higher scores indicating higher levels of mental
well-being. The original version of the WEMWBS showed
high reliability, low desirability bias, and the CFA sup-
ported the single-factor hypothesis [19]. The original
WEMWRBS scores showed positive correlations with other
mental health, well-being, and overall health scales, and
negative correlations with negative affect [19].

The cross-cultural adaptation into Spanish included
forward and backward translations with evaluation of its
clarity, cultural adequacy, and the use of common lan-
guage, and preliminary validation showed a high internal
consistency, good test—retest reliability, and preliminary
construct validity [21].
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Study population

The Spanish version of the WEMWBS was administered to
a subsample of the participants in the 2011 Catalan Health
Interview Survey (CHIS) Wave 3, carried out on a repre-
sentative sample of the general population older than
15 years of Catalonia, a northeastern region of Spain with
about 7.5 million inhabitants. Computer-assisted personal
interviews were administered by trained interviewers in the
respondents’ homes, from July 2011 to December 2011.
Participants were selected using a multistage, random
sampling strategy. A weighting factor which took into
account age, gender, and municipality was applied to
restore the representativeness of the population in Catalo-
nia. More detailed information about sample and survey
procedures can be found elsewhere [22].

The interviewee could choose in which language he/she
desired to conduct the interview; as a result, 892 (47.0 %)
interviews in Spanish were done, 931 (49.0 %) in Catalan,
76 (4.0 %) in both languages, and only one in another
language. As a preliminary analysis, we checked that there
existed measurement invariance in the WEMWBS
responses regardless of the language of the interview. We
also underwent multigroup analyses of measurement
invariance regarding language. Using an alpha level 0.01,
the analyses did allow maintaining the hypothesis of metric
(f* = 26.137; df = 14; p = 0.025) and scalar equivalence
between language versions (y° = 12.49; df = 14;
p = 0.567). Thus, the Spanish and Catalan language sam-
ples were aggregated in a single sample because no evi-
dence of non-measurement invariance was found. The joint
sample was used in all analyses reported here.

Main validity measures

Health-related and socioeconomic variables hypothesized
to be associated with some aspects of well-being were
selected from CHIS, analyzed in this study, and further
classified. These hypotheses were based on the findings of
the original WEMWBS UK validation [19], the pre-
liminary validation with Spanish students [21], and a
review on well-being carried out by the New Economics
Foundation for policymakers’ [20] relation to the expected
magnitude of the association: high, moderate, or low.

Expected high level of association

Self-perceived health status is an important variable
assessing current health status and it is predictive of future
health status and illness. Self-perceived health status was
assessed via a single self-administered 5-point Likert item
with the following response options: (1) excellent, (2) very

good, (3) good, (4) fair, and (5) poor. The GHQ-12 ques-
tionnaire, which is used to identify psychological distress
[23, 24] and whose Spanish version is valid and reliable,
was also expected to be highly associated with well-being.
Scores on the GHQ-12 range from 0 to 12; higher scores
show greater psychological distress. Here, the dichotomous
scoring method (0-0-1-1) was used [23, 24], and respon-
dents were finally classified as having “good mental
health” (total score from 0 to 2) and “at risk of mental
disorder” (total score >2) [25, 26].

Net familiar income per month was stratified putting an
emphasis in lowest familiar income groups but maintaining
an enough number of subjects in each group (<600;
601-1,200; 1,201 —1,800; >1,800; does not know; and no
responses). Previous literature shows disadvantaged and
marginal groups suffer an important impairment in mental
well-being but when needs are covered, mental well-being
was restored. Employment status was stratified among 6
groups [students; employed; unemployed; retired; other
conditions (housewife; not in education, employment, or
training and others); and no responses]. Civil status was
stratified among 3 groups (single; married; and widowed/
divorced/separated).

Expected moderate level of association

The disability variable measures the impairment in some
health-related aspects caused by illnesses or accidents. This
variable was defined as continuous variable, by the means
of the sum of 11 items, and as dichotomous variable
(presence and absence). Physical activity was defined in 5
groups ordered by the level of activity (very active; mod-
erately active; mild active; low active; and sedentary). The
3-level EQ-5D is a brief, multi-attribute, generic, prefer-
ence-based health status measure [27, 28]. The EQ-5D
covers five dimensions of health (mobility, self-care, usual
activities, pain or discomfort, and anxiety or depression)
with three levels of severity in each dimension (no prob-
lems, some problems, and extreme problems). We used the
Spanish version of EQ-5D and time trade-off preference
values from the Catalan general population [29]. EQ-5D
scores range from negative values to 1, higher scores
indicating better health status, and O is equal to death. The
single-item EQ-5D visual analogue scale (EQ-5D-VAS)
(range 0-100) was also used.

Social class was defined in 6 groups (I = Higher man-
agerial, administrative or professional; I = Intermediate
managerial, administrative, or professional; III = Super-
visory or clerical and junior managerial, administrative or
professional, and skilled manual workers; IV = Semi- and
unskilled manual workers; V = Informal or lowest grade
workers; no responses) [22].
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Expected lower level of association

Age was stratified in meaningful strata for health compari-
sons, as indicated by previous literature (15-24; 25-44;
45-74; and >75 years). Educational level was stratified in 3
groups: (primary = Basic education or lower; second-
ary = High school studies or equivalent; and higher = Uni-
versity/College studies or higher). Chronic illness was
assessed as current presence of any chronic condition,
explored by a checklist of 28 self-reported chronic illnesses
(e.g., the presence of diabetes, asthma, or anemia), risk factors
for chronic illness (e.g., high levels of cholesterol or blood
pressure), and 6 open-ended questions. This variable was
defined as a dichotomous variable (presence and absence).
Difficulties or limitations on daily living measure the func-
tional limitation of an individual for health causes. It is com-
posed by 20, and we categorized it as a dichotomous variable
(presence and absence). These questions were administered at
all people over or equal to 65 years old, and only people under
65 years old who needed help from other people to make daily
activities for health causes.

Statistical analysis
Measurement model and invariance

Confirmatory factor analysis was conducted using mean- and
variance-adjusted weighted least squares estimation on the
sample polychoric correlation matrix to test the appropriate-
ness of the pre-hypothesized one-factor structure of the
WEMWRBS. This method is most advisable when ordinal
items are skewed [30, 31]. Model fit was tested considering
CFI > 0.95, TLI > 0.95, and RMSEA < 0.08 [32]. Due to
the large sample size, a chi-squared statistic with p values
under 0.05 indicates a significant discrepancy between sample
and model covariance structures [33]. However, large sample
sizes may lead to an overstatement of lack of fit [34].

Reliability

The distribution of the item responses from complete
responders was analyzed in order to detect highly skewed
distributions and floor or ceiling effects. Popular responses
were quantified in order to assess relevance, sensitivity,
and signs of inappropriateness. Model reliability was
assessed as the internal consistency of the global score
using Cronbach’s alpha and Guttman’s lambda 2 coeffi-
cients [35], and model-based internal consistency approach
described by Bentler [36]. Values over 0.7 were considered
satisfactory for all three coefficients [37, 38]. Corrected
item-total score correlations were calculated for each item
for further assessment of internal consistency. Adequate
item-total score correlations ranged between >0.2 and
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<0.8. Values higher than 0.8 were considered inappropri-
ate, because questions that correlated too highly with other
questions provide little additional information [39].

Convergent validity

The ability of the WEMWBS total score to distinguish
among different groups was assessed. We hypothesized that
differences in WEMWBS scores would be found across
categories of the main validity variables. As described
below, such differences or associations were anticipated to
vary in intensity from high to low. Subgroups’ score differ-
ences were assessed using Mann—Whitney U test when
comparing two independent groups: Kruskal-Wallis when
using test for higher than two independent groups, and
Jonckheere’s test for ordered differences among groups, as
appropriate. Spearman’s rank correlation coefficients were
used with continuous variables. Trend analysis was used to
detect significant differences in each self-perceived health
status with the WEMWBS scores.

The magnitude of the association was estimated with
effect size (ES) to compare average differences in mental
well-being mean between subgroups in categorical variables
and correlation coefficients in continuous variables. The
cutoffs and the interpretation of ES were low
(10.201 < ES > 10.501), moderate (10.501 < ES > 10.80l), and
high (ES >10.80l) [40, 41]. In the case of continuous mea-
sures, the magnitude of the association was assessed by
well-established cutoffs for Spearman’s rank correlation
coefficients: low (r,, <10.451), moderate (10.45 < r,, >
10.701), and high (10.70 > r,, < 11.00l) [41]. Significance
tests were all evaluated at the 0.05 level.

Data were analyzed using MPlus, version 5.0 [42] and
SPSS version 18.0 (SPSS version 18.0, for Windows,
SPSS, Inc., Chicago, Il1.).

Ethics

The CHIS has the rank of official statistics carried out by
the Government of the Catalonia region, and it must ensure
the confidentiality of the data (Law 23/1998, December 30,
of statistics of Catalonia). The content of the CHIS and the
whole interview process follows the European Statistics
Code of Practice adopted by the European Statistical Sys-
tem Committee [43].

Results
Sample characteristics

Final sample included 1,900 Spanish participants. The
characteristics of the sample were as follows 50.2 % were
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female, the mean age (SD) was 45.9 (18.4), 44.7 % had
primary educational level, and 52.2 % were employed.
Only 3.4 % reported poor self-perceived health status even
though 37.2 % had at least one chronic illness. According
to GHQ-12, 13.4 % were at risk of mental disorder and the
mean (SD) score of the HRQoL scale EQ-5D index score
was 0.88 (0.2) (Table 1).

Psychometric properties
Measurement model and invariance

As mentioned above, no evidence of uniform or non-uni-
form DIF was found regarding the language of interview,
and all analyses presented here were computed for the total
combined sample. Goodness of fit for the one-factor con-
firmatory model was tested. As expected from the large
sample size, absolute fit assessed with chi-squared test was
significant (;52 = 584.82; df = 77; p <0.001). Nonethe-
less, CFI, TLI, and RMSEA showed adequate levels of fit
(CFI = 0.974; TLI = 0.970; RMSEA = 0.059).

Reliability

No-item category was without respondents, and item
response frequencies showed evidence of skewed distri-
butions. Total score was negatively skewed and leptokurtic
(skewness = —1.003; kurtosis = 1.199), mean score was
59.9 (7.8), median score was 59, and inter-quartile ranged
between 54 and 66 (Fig. 1). Between 21.4 and 68.9 %
responded “all of the time” in some items, but only 6.4 %
of the total sample scored the maximum score of the
WEMWRBS, showing that there was neither ceiling effect
(n = 122) nor floor effect (n = 0) (Table 2). WEMWBS
showed high internal consistency in total sample (Cron-
bach’s alpha = 0.930; Guttman’s lambda 2 = 0.932).
Model-based internal consistency for the unidimensional
model was also very high (0.97). Corrected item-to-total
correlations in each item ranged from 0.548 to 0.797 within
the desired levels, which supports the contribution of the
items to the global score (Table 2).

Convergent validity

Table 3 shows the WEMWRBS scores by variables’ cate-
gories as hypothesized, showing significant differences
across subgroups in all socioeconomic and health-related
variables assessed, except gender (p = 0.119) (Table 3). In
line with prior hypotheses, we observed lower WEMWBS
scores in respondents with poorest self-perceived health
status. This association followed a quadratic gradient from
poor to excellent health (“Poor” ES = —2.946,
“Fair” = —1.402 vs. “Excellent;” quadratic trend

Table 1 Description across groups of the main validity hypothesized
measures associated with mental well-being

N (%)
Total 1,900 (100)
Socioeconomic variables
Gender
Male 946 (49.8)
Female 954 (50.2)
Age (years)
15-24 222 (11.7)
25-44 765 (40.3)
45-74 741 (39.0)
>75 172 (9.1)
Educational level
Primary 849 (44.7)
Secondary 700 (36.8)
Higher 349 (18.4)
No responses 2 (0.1)
Civil status
Married/living as couple 1,071 (56.4)
Single 610 (32.1)
Widowed/divorced/separated 219 (11.5)
Net familiar income/month (€)
<600 59 (3.1)
601-1,200 264 (13.9)
1,201-1,800 333 (17.5)
>1,800 482 (25.4)
Does not know 480 (25.3)
No responses 282 (14.8)
Social class
| 221 (11.6)
1T 207 (10.9)
1 568 (29.9)
IVa 417 (21.9)
IVb 220 (11.6)
v 174 9.2)
No responses 93 (4.9)
Employment status
Student 168 (8.8)
Employed 989 (52.1)
Unemployed 210 (11.1)
Other conditions 164 (8.6)
Retired 365 (19.2)
No responses 4(0.2)
Health-related variables
Self-perceived health status
Excellent 134 (7.1)
Very good 487 (25.6)
Good 902 (47.5)
Fair 313 (16.5)
Poor 64 (3.4)
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Table 1 continued

N (%)

Psychological distress (GHQ-12)

At risk of mental disorder 255 (13.4)

Good mental health 1,645 (86.6)
Any chronic illness

Yes 707 (37.2)

No 1,193 (62.8)
Any disability

Yes 242 (12.7)

No 1,658 (87.3)
Any difficulty or limitation of daily living

Yes 204 (49.4)

No 209 (50.6)
Physical activity

Very active 111 (5.8)

Moderately active 200 (10.5)

Mild active 940 (49.5)

Low active 212 (11.2)

Sedentary 437 (23.0)

€ = Euro, currency used by the Institutions of the European Union;
GHQ = 12-item General Health Questionnaire

p < 0.001). There was also a high association with being at
risk of mental disorder (“Being at risk of mental disorder”
vs. “Good mental health” ES = —1.469) and lowest net
familiar income (<600€/month vs. >1,800/month ES =
—1.059). Differently from our prior hypotheses, we found a
lower magnitude of association than expected in employ-
ment status (Unemployed vs. Student ES = —0.622) and
civil status (Widowed/Divorced/Separated vs. Married/

Fig. 1 WEMWRBS score
distribution in Spanish general
population sample

Density
002 003 004 0.05 0.06 007
1 1 1 1 1 J

1

00

0.00

Living as a couple ES = —0.328) showing moderate and
low magnitude of the association, respectively (Table 3).

As hypothesized, a moderate association of WEMWBS
scores was shown for social class and sedentary respondents.
Negative and moderate associations were found in psycho-
logical distress (Fig. 2). Respondents with any disability
showed higher ES than expected and number of disabilities
had lower correlations than expected (Table 3; Fig. 2).
Finally, low-magnitude associations with lower WEMWBS
scores were found in respondents with any chronic illness
and education. A higher association than expected was found
in respondents with any limitation of daily living showing
high and moderate ES, respectively (Table 3).

Discussion

Building on a previous preliminary work on a student’s
sample [21], this study adds important information about
measurement model and invariance, reliability, and con-
vergent validity of the Spanish version of WEMWBS in the
adult general population. The previous study showed that it
is an intelligible instrument and covered some concepts
associated with well-being, providing reliable and valid
estimates in a very similar way to the original instrument.
These results suggest that the original and the adapted
versions have cross-cultural equivalence. Nevertheless,
some differences may exist between general populations of
Catalonia and Scotland regarding the level of mental well-
being, as indicated by a more skewed distribution of the
WEMWRBS scores in the former, compared with the quasi-
normal distribution in the latter. These differences deserve
further research.

14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 S50 52 54 56 58 60 62 64 66 68 70 72
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Table 2 Percentage of floor
and ceiling responses per item
and item-total score correlation

863
Item Floor N (%) Ceiling N (%) Item-total score
correlation
1 (Optimistic about future) 48 (2.5) 406 (21.4) 0.548
2 (Useful) 21 (1.1) 879 (46.2) 0.735
3 (Relaxed) 39 (2.1) 442 (23.2) 0.590
4 (Interested in other people) 13 (0.7) 913 (48.0) 0.623
5 (Energy to spare) 40 (2.1) 603 (31.8) 0.649
6 (Dealing with problems well) 12 (0.6) 845 (44.5) 0.785
7 (Thinking clearly) 16 (0.9) 944 (49.7) 0.760
8 (Good about myself) 17 (0.9) 931 (49.0) 0.796
9 (Close to other people) 9 (0.5) 970 (51.0) 0.687
10 (Confident) 11 (0.6) 948 (49.9) 0.797
11 (Able to make up my own mind) 11 (0.6) 1,130 (59.5) 0.715
12 (Feeling loved) 9 (0.5) 1,309 (68.9) 0.591
13 (Interested in new things) 61 (3.2) 781 (41.1) 0.539
14 (Cheerful) 17 (0.9) 777 (40.9) 0.759
Global score 0 (0.0) 122 (6.4) 0.930*
0.9321

* Cronbach’s alpha
* Guttman’s Lambda 2

The WEMWBS has become one of the most used
instruments to measure mental well-being, making it useful
in health population-level surveys and allowing for inter-
national comparisons. The validation of this questionnaire
will provide the Spanish research community with an
instrument apt to explore those factors with a positive
impact on people’s lives that might help study to develop
ways for empowering individuals, so that they can improve
their own lives, all the while helping us to assess important
areas of people’s emotional and social needs concept [44].

Both Spanish and Scottish versions of the WEMWBS
were developed as an instrument for assessment in the
general population fitting a one-factor model. The factor
structure tested in our study shows that a single factor
adequately reproduces item relationships, lending support
to the scale theoretical model of well-being as proposed by
the original authors. However, the Spanish adaptation of
the WEMWBS found differences in score and distribution
with the Scottish sample. While the Scottish sample is
quite normally distributed with a mean of 50.29 (95 % CI
49.6-50.89), the Spanish sample was highly skewed dis-
tributions with a significantly higher mean of 59.9 (95 %
CI 52.1-67.7). Noticeably, both the original Scottish and
the Spanish samples fit a similar model, which points at
real differences in the latent positive mental health trait
distribution. However, we cannot rule out spurious effects
arising from social desirability bias or real cultural differ-
ences between both samples. Further research is needed to
establish whether the source of the reason for dissimilar
distributions resides in true differences in well-being or
cultural issues affecting the questionnaire model. Such
study would require measurement invariance analyses with

the data from both populations. Provided that no DIF is
found between both populations, potentially fruitful lines
of research open regarding the causes (e.g., social deter-
minants of health) of these differences.

Our study has several limitations that deserve further
comment. First, a gold standard measure of mental well-
being does not exist. In order to overcome this, we adopted
a pragmatic approach and covered a wide range of aspects
related to mental well-being using several different
instruments. In previous reports, the Spanish version of the
WEMWBS had shown the ability to measure positive and
negative affect and life satisfaction [21]. The current study
added evidence of a moderate negative association with
psychological distress and a mild positive association with
HRQoL. Therefore, even acknowledging that complete
validity could not be established, the Spanish version of the
WEMWBS shows very similar validity to the original
version. Second, the cross-sectional nature of the designs
impeded the assessment of scale responsiveness. Recently,
Maheswaran et al. showed good responsiveness of WE-
MWRBS in a wide range of mental health interventions [45].
There is therefore need of pursuing evidence about the
responsiveness of the Spanish WEMWBS in an appropriate
longitudinal study. Finally, we could not administer some
questionnaires related to mental well-being concepts, used
in the original validation, because of the unavailability of
validated Spanish versions. Nevertheless, some question-
naires and instruments were used in the Spanish validation
of the WEMWRBS and showed that satisfaction with life,
overall health, HRQoL, and positive affect were positively
covered with mental well-being, and psychological distress
and negative affect were negatively covered. These results
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Table 3 Differences across subgroups in he Warwick-Edinburgh Mental Well-Being Scale (WEMWBS) score and comparison with expected

magnitude of the association

Variables Mean (SD) Median (P25-P75) Effect size P
Expected magnitude of the association
High
Self-perceived health status
Excellent 63.7 (6.4) 65 (61-69) Ref. <0.001"
Very good 60.7 (6.8) 61 (56-66) —0.461
Good 58.9 (8.1) 59 (55-66) —0.674
Fair 53.7 (9.7) 55 (47-60) —1.402
Poor 43.8 (12.1) 45 (33-53) —2.946
Psychological distress
At risk of mental disorder 48.1 (9.4) 49 (42-55) —1.469
Good mental health 59.9 (7.8) 61 (55-66) Ref.
Net familiar income/month (€)
<600 51.3 (9.7) 52 (44-58) —1.059 <0.001%%
601-1,200 55.8 (9.4) 56 (50-63) -0.476
1,201-1,800 57.1 (8.9) 57 (53-64) -0.327
>1,800 59.8 (7.8) 60 (55-66) Ref.
Does not know 59.3 (9.2) 61 (55-67) —0.059
No responses 59.4 (8.7) 60 (55-67) —0.049
Employment status
Student 60.4 (7.8) 62 (55-67) Ref. <0.001%%
Employed 59.4 (8.0) 60 (55-66) —0.125
Unemployed 57.1 (9.6) 59 (52-64) —0.622
Other conditions 57.5 (9.4) 59 (52-65) —0.372
Retired 54.9 (10.8) 56 (49-63) —0.291
Civil status
Married/living as couple 58.4 (8.8) 59 (54-65) Ref. <0.001%%
Single 59.2 (8.4) 60 (55-66) 0.092
Widowed/divorced/separated 55.4 (10.7) 57 (48-65) —0.328
Moderate
Any disability
Yes 511 (11.1) 52 (44-60) -0.972 <0.001"™
No 59.4 (8.1) 60 (55-66) Ref.
Social class
| 61.8 (6.4) 63 (57-67) Ref. <0.001"
I 59.2 (7.8) 60 (54-66) —0.366
1l 58.7 (8.8) 60 (54-66) —-0.378
IVa 57.1 (9.7) 58 (52-65) —0.540
IVb 57.8 (9.3) 58 (53-65) —0.501
\Y 56.0 (9.7) 57 (51-64) —0.723
Physical activity
Very active 60.6 (7.4) 61 (57-67) Ref. 0.034’
Moderately active 59.0 (8.7) 61 (54-66) —0.194
Mild active 58.5 (8.3) 59 (54-65) —0.256
Low active 59.4 (8.4) 60 (55-66) —0.149
Sedentary 56.5 (10.8) 58 (51-66) —0.402
Low
Age (years)
15-24 60.5 (7.8) 61 (56-67) Ref. <0.001%V
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Table 3 continued
Variables Mean (SD) Median (P25-P75) Effect size P
25-44 59.4 (8.0) 60 (55-66) —0.138
45-74 57.3 (9.9) 59 (52-65) —0.338
>75 55.3(9.2) 56 (49-63) —0.616
Educational level
Primary 56.7 (9.8) 57 (51-65) —0.372 <0.001"
Secondary 59.5 (8.0) 60 (55-66) —0.063
Higher 60.1 (7.9) 61 (55-66) Ref.
Any chronic illness
Yes 56.2 (10.4) 58 (50-65) —0.388 <0.001"™M
No 59.6 (7.7) 60 (55-66) Ref.
Any difficulty or limitation of daily living
Yes 50.3 (11.5) 53 (43-49) —0.805 <0.001"™
No 58.6 (9.0) 60 (55-66) Ref.
None
Gender
Male 58.9 (8.5) 60 (54-66) Ref. 0.119™M
Female 57.8 (9.4) 59 (53-66) —0.045

€ Euro, currency used by the Institutions of the European Union, J p value generated from a Jonckheere’s tests for ordered alternatives,
KW p value generated from a Kruskal-Wallis test, P25 Percentile 25, P75 Percentile 75, Ref. Reference group, S p value generated from a
Spearman’s rank coefficient correlation for continuous variables, SD Standard deviation, UM p value generated from a Mann—Whitney U test

suggest that the Spanish version of the WEMWBS covers a
wide range of positive and negative aspects of health and
might suggest the instruments used in the original valida-
tion, but not administered in the Spanish validation, could
be covered, too.

Despite these limitations, current results indicate that the
WEMWRBS fits adequately as one-factor model in the
population, and covers a wide range of aspects of well
being to compensate the lack of a gold standard. Moreover,
the cognitive debriefing in the initial phases of the adap-
tation process [21] supports the good face validity of the
questionnaire. These results suggest that our conclusions
hold true. Moreover, the Spanish version was able to dis-
criminate a wide range of socioeconomic groups and
health-related conditions. Discriminative capacity of the
WEMWBS among socioeconomic groups makes possible
to take studies about social, economic, or health inequities
and, among health-related conditions, points at the ability
of the WEMWBS to measure the impact of chronic phys-
ical and mental conditions on mental well-being

Comparison of the Spanish and Scottish versions
of the WEMWBS

Unidimensionality of the WEMWBS
Both Spanish and Scottish versions of the WEMWBS were

developed as an instrument fitting a one-factor model. The
factor structure tested in our study shows that a single

factor adequately reproduces item relationships, lending
support to the scale theoretical model of well-being as
proposed by the original authors. Moreover, this factor is
identically associated with the items, both in factor loading
and item means, when comparing language groups. Nev-
ertheless, the internal consistency of the Spanish version
might suggest redundancy. Similar results were found for
the English version. To solve this, Tennant et al. [19]
developed a shortened English version of WEMWBS with
7 items [46]. Further research is needed about the internal
consistency of the Spanish version and the development of
a shortened questionnaire, as appropriate.

Discrimination of socioeconomic groups and health-
related conditions

Both versions discriminated between a wide range of
socioeconomic groups and health-related conditions. Dis-
criminative capacity of the WEMWBS between socioeco-
nomic groups makes possible to take studies about social,
economic, or health inequalities and, between health-rela-
ted conditions, points at the ability of the WEMWBS to
measure the impact of chronic physical and mental con-
ditions on mental well-being. Finally, we must point out
that the WEMWBS provides a useful mental well-being
measure that allows approaching positive health and
aspects related with positive health covering mental well-
being as a whole. International organizations such as
OECD, the EC, and the UN are currently moving their
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Fig. 2 Scatter plot and Spearman’s correlations between the Spanish
version of WEMWBS and the GHQ-12, EQ-5D scales, and a number
of disabilities
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interest for studying population welfare from economic
indicators such as gross national product to individual
perceptions of well-being. The WEMWBS is a valid
indicator, which approaches mental health from a positive
point of view, sensitive to aspects such as good function-
ality, satisfaction with life, happiness, and HRQoL. The
scale provides clinicians with an instrument for initial
exploration of mental health status understood as a con-
tinuum, and out of its pathological extremes. The
WEMWRBS is also valid to detect changes in negative
aspects of health, as for instance mental distress, illness,
disability, and impairment in functionality in individuals.
Results indicate that it is also sensitive to social and eco-
nomic characteristics usually associated with better health
status as well as it can detect improvements in a wide range
of participants occurring in mental health interventions
[45]. Even though the present study is cross-sectional, and
does not cover the instrument’s sensitivity to change, our
results point toward an adequate responsiveness to indi-
vidual or environmental changes. In this fashion, the WE-
MWBS would allow monitoring the evolution of positive
mental health of a population or subpopulations in regular
health surveys, which makes it useful for policy makers.

Conclusions

The Spanish version of the WEMWBS has adequate
equivalence with the original version, it shows high levels
of internal consistency and reliability, and it fits adequately
as one dimension of mental well-being. It is a short mea-
sure, which is acceptable and meaningful to general pop-
ulation groups and capable of distinguishing between
different population groups and health conditions. The
scale is likely to appeal to those evaluating mental health
promotion initiatives, because of its positive focus. The
general population of Catalonia showed, on average, a
better mental well-being than that in the Scottish general
population. Given the similar psychometric properties of
both versions of the questionnaire, research is needed to
further assess the role of determinants of well-being in both
populations.
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