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Abstract

Background: Mental well-being of health professions students is under pressure. Therefore,
validated measurement tools that assess and monitor mental well-being in this population are
in high demand. The Warwick-Edinburgh Mental Well-Being Scale (WEMWBS) is an
internationally established measurement tool for the assessment of mental well-being
(hedonic and eudaimonic) that has been validated in several populations, including students.
However, to date not yet for German-speaking undergraduate health professions students in
Switzerland.

Methods: A total of 290 undergraduate health professions students from a university of
applied sciences in Switzerland participated in this cross-sectional study. The psychometric
properties of the German WEMWBS were evaluated at both the scale and item levels by
applying a combined approach using Classical Test Theory (CTT) and Item Response Theory
(IRT) analyses.

Results: The three-factor model showed the best fit in the Swiss German context with
acceptable to good internal consistency for all subscales and excellent internal consistency for
the entire scale. IRT analvses using the Graded Response Model indicated moderate to good
item discrimination and well-ordered thresholds across the latent trait continuum. The scale
showed high measurement precision at a broad range of trait levels, supporting its reliability
and psychometric adequacy.

Conclusion: The German WEMWBS demonstrated strong psychometric properties for
assessing mental well-being among Swiss health professions students. It offers a practical tool
for routine monitoring, enabling institutions to identify students with low mental well-being
and guide early support efforts.

Trial registration: Clinical trial number not applicable.
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Background

Students’ mental well-being (MWB), especially in health-related fields, is an increasing
concern for educators, healthcare institutions, and policymakers. Health professions students
often face intense academic demands, ethical dilemmas, and tough clinical training in practice
— all of which contribute to increase level of psychological distress (1). This is particularly
alarming, given that research across various countries indicates a decline in the MWB of
university students, including those in health professions (2—7). MWB is generally understood
as a concept that represents the positive dimension of mental health, beyond the absence of
mental illness, as it is shaped by both external circumstances and how we respond to them (8).
It is conceptualized as a multifaceted construct that comprises two distinct elements: the
hedonic element, which is concerned with the subjective experience of happiness and life
satisfaction; and the eudaimonic ¢lement, which is concerned with psychological functioning
and self-realisation (9). High levels of mental wellbeing support students in maintaining-
active engagement in both academic studies and clinical training. Moreover, research
indicates that higher levels of MWB and life satisfaction are associated with beneficial
outcomes, including increased study engagement, improved academic performance, and
achievement, higher academic satisfaction, and better physical health (10—13). Given its
importance, assessing students MWB is essential. As a result, there is a strong demand for
validated instruments that accurately measure MWB outcomes. Internationally recognized
tools are particularly valuable, as they allow for meaningful cross-country comparisons. One
of the most widely applied questionnaires is the Warwick-Edinburgh Mental Well-being Scale
(WEMWRBS). The original WEMWBS was developed in 2006 in English as part of the

Scottish Government’s National Programme for improving mental health and well-being. It



was commissioned by NHS Health Scotland and developed in collaboration with researchers
from the universities of Warwick and Edinburgh (14). The WEMWBS has been translated into
multiple languages and has undergone cross-cultural validation in numerous countries (15),
primarily among adult populations aged 18 to 75 (16). However, fewer studies have focused
on university students’ samples from Europe, Asia, and the Middle East (9,17-22). Even
fewer studies have focused on samples of undergraduate health professions students, one with
a sample of Slovenian and one with a sample of Chinese nursing students (23,24). Beyond
nursing students, research involving students from other health disciplines such as midwifery,
physiotherapy or nutrition and dietetics studying at universities of applied sciences remains
rare. This group is unique because they face a dual academic-clinical workload and will play a
critical role in future health systems, making their MWB essential for both educational
success and patient care. Moreover, most studies examining the psychometric properties of
the WEMWBS in university students have utilized Classical Test Theory (CTT), while
relatively few have applied alternative methodologies such as Item Response Theory (IRT).
Among these, various IRT models have been employed, including the Rasch model (25), it’s
extensions such as the Rating Scale Model (23), and the Graded Response Model (26).
Combining CTT and IRT offers complementary insights: CTT provides test-level metrics such
as reliability and item-total correlations, while IRT delivers detailed item-level analysis across
the latent trait continuum. This combined approach enables a more comprehensive evaluation
of measurement quality. The original WEMWBS has been translated into German and cross-
culturally validated using a community-based sample of adults in Austria (16) and in
Germany (27). In contrast to other validation studies e.g., (20), that have supported a
unidimensional factor structure of the original WEMWBS, evidence for unidimensionality
could not be clearly replicated in the German-speaking context. Instead, the data provided

evidence for a multidimensional latent structure, supporting bifactor and three factor models



(16,27). However, no psychometric validation of the German WEMWBS has yet been
conducted among undergraduate health professions students. To address this gap, the present
study examines the psychometric properties of the German WEMWBS using CTT and IRT
analyses. The objective of this study is to evaluate the structural validity, reliability, and item-
level- measurement properties of the scale for assessing MWB among Swiss German

-speaking- undergraduate health professions students.

Methods

Study design and participants

A cross-sectional study design was used to validate the German version of the WEMWBS
among Swiss undergraduate students in health professions. Participants were bachelor’s
students enrolled in nursing, physiotherapy, nutrition and dietetics, or midwifery programmes
at our School of Health, part of a University of Applied Sciences in the German-speaking
region of Switzerland, across two campuses. N= 780 undergraduate health professions
students at our School of Health were invited to participate in the study. The final sample
consisted of n = 290 students who completed the survey. Sample size adequacy was based on
established guidelines recommending 5-10 participants per item and at least 100-300
participants for factor analysis (28). For Graded Response Models (GRM), large samples are
required; poor parameter estimation of some category thresholds has been reported with 350
participants, and recommendations of approximately 500 participants have been made for a
25-item assessment (29,30). The sample was broadly representative in terms of age and
gender, and partially representative regarding year of study and health-related disciplines.

However, institutional diversity of the national student population may not be fully reflected.



Data collection

The data were collected in June 2024 through an online survey using Evasys (Evasys GmbH,
Liineburg, Germany). Evasys is a fully automated survey and exam solution for online, paper
and hybrid use ( ). The online surveys included sociodemographic and
professional characteristics (age, gender, degree programme, semester, and study site), and the
German WEMWRBS (16). Study participants were invited via email, and faculty members also
informed students about the study during class sessions. The email included information about

the study purpose, informed consent, and the survey link.

Materials

Warwick-Edinburgh Mental Well-being Scale (WEMWBS)

The German WEMWRBS is a 14-item questionnaire of MWHE focusing entirely on positive
aspects and covering both feelings and functioning aspects of mental health (16). Study
participants are asked to describe their experiences over a two-week reference period using a
5-point Likert scale ranging from 1 = “none of the time” to 5 = “all of the time”. The total
score of the WEMWBS is caiculated as the sum of all items. The range of the WEMWBS is
from 14 to 70 points with a higher score indicating a higher level of MWB (9,16). The
German version of the WEMWABS has previously been used in community samples in
Germany and Austria, supporting its suitability for validation in a Swiss German-speaking

student population (16,27).

Ethical considerations

A clarification of responsibilities for this study (registration number: Req-2024-01645) was
obtained from the Ethics Committee Bern, and it was determined that this study does not
require any additional ethical approval procedures under the Swissethics guidelines. Data

were collected anonymously and treated confidentially. The non-personal data was stored in a
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https://evasys.de/en/

data repository. It may be used for research purposes in compliance with the applicable data

protection guidelines.

Statistical analyses

Descriptive statistics

A missing data analysis was conducted by frequency analysis and descriptive statistics
(means, standard deviations, and skewness) were computed for each item and total
WEMWRBS score to examine item and total score distributions and detect potential floor or

ceiling effects. Item-total correlations were calculated to assess item discrimination.

Reliability
The internal consistency of the scale was estimated using Cronbach’s alpha and model-based
McDonald’s omega coefficients to provide a more robust estimate of reliability, particularly

given the ordinal nature of the data. Values > 0.70 were considered acceptable (31).

Structural validity
To assess the structural validity of the German WEMWBS, confirmatory factor analyses

(CFA) were conducted for different models (one-factor, three-factor, and bifactor), as

suggested by previous studies (16,27). The CFA was estimated using the robust weighted least

squares estimator (WLSMYV), appropriate for ordinal data. Model fit was evaluated using
multiple indices, including the chi-square (y*), degree of freedom (df), the Comparative Fit
Index (CFI), the Root Mean Square Error of Approximation (RMSEA), and the Standardized
Root Mean Square Residual (SRMR). We followed the guidelines proposed by Hu and
Bentler (32) that models with a CFI of > 0.95, RMSEA of < 0.06 and an SRMR of < 0.08 are
representative of well-fitting models (32). Additionally, we inspected the data structure

through an exploratory bifactor analysis (EBFA) before performing the confirmatory bifactor
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analysis (CBFA) as proposed by Reise (33) to verify the data structure and to identify
potential cross-loadings that could distort parameter estimates in a confirmatory framework.
Given the ordinal 5-point Likert scale, a polychoric correlation matrix was used for the EBFA.
Minimum residual factor analysis (minres) with bifactor rotation was applied to explore the
factor structure of the bifactor model. A factor loading of > 0.4 was set as the cut-off point for
item selection. The Explained Common Variance (ECV) was computed to evaluate the
dominance of the general factor. An ECV > 0.70 suggests that most common variance is

attributable to the general factor (34).

Item response theory analyses

To further assess item functioning and scale precision of the WEMWRBS in an undergraduate
health professions student sample, an Item Response Theory (IRT) analysis was conducted
using the GRM, suitable for ordered Likert response formats (35). Prior to conducting the
GRM analysis, key assumptions unidimensionality, local independence, and monotonicity of
item response functions were tested. Unidimensionality was evaluated using model fit
statistics (*, CFI, RMSEA, SKMR) and inspection of eigenvalues. Local independence was
assessed using residual correlations (Yen’s Q3), while values >0.20 indicating potential local
dependence. Within the framework of the GRM analysis, item discrimination (a) and
threshold (b) parameters were estimated to assess how effectively each item differentiates
individuals along the latent trait continuum. In addition, item probability functions (IPFs),
item information functions (IIFs), and test information function (TIF) were examined to
evaluate the scale’s precision across varying levels of the latent trait (6). IRT-based reliability
was assessed by examining the conditional reliability function derived from the TIF. The
corresponding marginal reliability coefficient was computed, reflecting the average reliability

across the latent trait continuum.



All analyses were conducted in R (version 4.5.0) using the following packages: “psych” for
descriptive statistics and reliability, “GPArotation” for EFA with polychoric correlations,

“lavaan” for CFA, “SemTools” for reliability and “mirt” for the IRT-based GRM.

Results

Descriptive results

Out of 780 undergraduate health professions students n=290 students (37%) participated in
the survey. A total of five responses (2% of data points) to different items of the WEMWBS
were missing. The sample consisted of 40% physiotherapy, 30% nursing, 17% midwifery, and
13% nutrition and dietetics students. Most of the participants were feinale (84%), with a
smaller proportion of males (15%) and a small number of individuals who identified as
diverse (1%). The average age of the study participants was 25 years, SD age 4.67 (Table 1).
Overall, study participants scored the WEMWBS items predominately “positive” with item
means between 2.7 (item 3) to 3.9 (item 12) and standard deviations between 0.7 (item 14)
and 1.0 (item 13). The means, standard deviations, skewness, and corrected item—total
correlations for each of the 14 WEMWBS items (n= 290) are displayed in Table 3. The total
WEMWRBS score is based on cases that completed the WEMWBS in full, ranging between 23
and 68 with a mean (SD) of 48.62 (8.23). The sample distribution was slightly negative

skewed (skew = -0.3, kurtosis = -0.17) but showed neither floor nor ceiling effects (Figure 1).

Table 1. Sociodemographic characteristics of study participants

Variables Categories n % Mean (SD)
Gender Male 42 14.5
Female 243 84.4
Diverse 3 1.0
Missing 2 0.1

Age (years) 24.5



Bachelor’s degree  Physiotherapy
programme

Nursing
Midwifery

Nutrition and
dietetics

Semester First semester
Second semester
Third semester
Fourth semester
Fifth semester
Sixth semester
Missing

Study site Basel
Bern

Missing

115

87
48

39

77
16
100

85

74
215

(4. 67)
40

30.0
16.6

13.5

1.0
26.8
5.6
34.8
2.1
29.6
0.1
25.5
74.1
0.4

0.04

0.034

Density

0.01 7

0.00

20 30 40

a0

WEMWRBS total score

Figure 1. WEMWBS total score distribution
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Reliability

Table 2 presents the internal consistency of the WEMWBS, assessed using Cronbach’s alpha
and model-based McDonald’s omega coefficients. The results indicated excellent Cronbach’s
alpha and Mc Donald’s omega coefficients for the one-factor model (o= 0.91 and ® = 0.91).
For the three-factor model high reliability was exhibited for Factor 1 (o= 0.80 and ® = 0.80)
and Factor 3 (0= 0.85 and ® = 0.86), and acceptable reliability for Factor 2 (a= 0.75 and © =
0.76). In addition, the total reliability across all items, reflecting the internal consistency of
the full scale, was high (o= 0.91 and wt = 0.92). In the bifactor model, high reliability was
observed for the general factor (oH = 0.91), indicating that 91% of the variance in the total
score is attributable to the general factor. In contrast, the group factor showed low reliability
(oHS = 0.29), meaning that 29% of the variance in the subscale score, beyond the general

factor, is attributable to the specific group factor.

Structural validity

Confirmatory factor analyses

A comparison of fit indices {or the tested one-factor (M1), three-factor (M2), and bifactor
(M3) models, as well as their modified versions (M1a, M2a), is presented in Table 2.

Among the tested models, the three-factor model (M2) showed best overall model fit,
although the RMSEA was slightly higher than desired (y 2 =174.807 (df = 74), standard CFI
=0.99, robust CFI = 0.89, standard RMSEA = 0.069 (90% CI: 0.056, 0.083), robust RMSEA
=0.112 (90% CI: 0.097, 0.127), and standard SRMR = 0.076). The correlation matrix showed
high to extremely high correlation between the factors (F1 and F2: r=0.80, F1 and F3: r =
0.91, F2 and F3: r = 0.7), indicating a strong common underlying structure. Allowing one
cross-loading (item 14 on factor 2) further improved model fit (M2a), reducing RMSEA under
the recommended threshold. The bifactor model (M3), specified as one general factor and one

specific group factor, showed good model fit indices, although RMSEA was above the



recommended threshold. The CBFA produced warnings indicating the information matrix

could not be inverted, resulting in no standard errors or robust fit indices being available. The

initial one-factor model (M1) also showed good fit according to most indices, but

demonstrated the highest standard and robust RMSEA values, which were above the

recommended threshold. Modification indices suggested several error covariances among

items sharing similar content domains. Adding four error covariances (items 9-12, 1-2, 4-9,

and 1-10) stepwise substantially improved model fit (M1a), reducing RMSEA from >0.10 to

approximately 0.06.

Table 2. Model comparison resulting from CFA and internal consistency

Model

One-factor
(MT1)

One-factor
with 4 error
covariances
(M1la)

Three-factor
(M2)

Three-factor
with cross-
loading of
item 14 on
factor 2
(M2a)

Bifactor
(M3)

x2: chi-square test statistic, df: degrees of freedom, RMSEA: Root Mean Standard Error of

Approximation, CFI: Comparative Fit Index, CI: confidence interval, SRMR: Standardised

¥ 2(df)

308.980
(77)

149.757
(73)

174.807
(74)

145.214
(73)

273.91
(75)

Standard
CF1

0.98

0.99

0.99

0.98

Robust
CFI1

0.82

0.89

0.91

Standard Robust

RMSEA
[90% CI]

0.103
10.091,
0.115]

0.061
[0.047,
0.075]

0.069
[0.056,
0.083]

0.059
[0.045,
0.073]

0.097
[0.085,
0.109]

RMSEA

0.139
[0.125,
0.154]

0.108
[0.093,
0.124]

0.112
[0.097,
0.127]

0.105
[0.090,
0.120]

SRMR

0.078

0.057

0.076

0.054

0.074

Cronbach’s
Alpha (a)

0.91

0.91

F1:0.80
F2:0.75
F3:0.85
Total: 0.91
F1:0.80
F2:0.80
F3:0.85
Total: 0.91

McDonald’s
Omega

o= 0.91

®=0.89

F1: ©=0.80
F2: ©=0.76
F3: ®=0.86
ot=0.92

Fl: ©=0.67
F2: ©=0.67
F3: ®=0.86
ot=0.92

G: oH=0.91

S1: oHS=
0.29

ot=0.92



Root Mean Square Residual, F1: hedonic factor, F2: interpersonal relationship factor, F3:
eudaimonic factor, : McDonald's omega G: general factor, S1: group factor 1, , wH:
McDonald's omega hierarchical, wHS: McDonald's omega hierarchical specific, wt:

McDonald's omega total

Exploratory bifactor analysis

Data were considered suitable for EBFA as the KMO sampling adequacy index yielded
overall MSA = 0.92 and Bartlett’s Sphericity test was statistically significant (y’= 2429.398,
df=91, p <0.001). The parallel analysis indicated four factors with observed eigenvalues (6.72,
0.75, 0.33, 0.24) exceeding those from random data (0.51, 0.32, 0.25, 0.19). The EBFA with
four factors showed that all items loaded meaningfully on Factor 1 (loadings 0.6 to 0.8), while
only a few items showed substantial loadings on secondary factors. One item (item 4) loaded
strongly on Factor 2 (loading 0.8), two items (item ! and 2) loaded strongly on Factor 3
(loadings 0.47 and 0.6), and one item (itern 12) loaded on Factor 4 (loading 0.46) (Table 3).
The cumulative variance explained was 0.64. The ECV was 0.77, indicating that the general
mental well-being factor accounted for 77% of the common variance. Although four factors
were retained for exploratory purposes, the dominance of the general factor, reflected by a
substantially larger first eigenvalue relative to all subsequent eigenvalues, combined with an
ECV > 0.70 and strong item-loadings on Factor 1 supports treating the scale as essentially

unidimensional.

Table 3. Descriptive statistics and exploratory bifactor analysis

Item  Shortitem Mean Skew Corrected Factor loading
wording (SD) item-total
correlation

Factor Factor Factor Factor
1 2 3 4



10

11

12

13

14

Cumulative variance explained

Optimistic

Useful

Relaxed

Interested
in other
people

Energy to
spare

Dealing
with
problems
Thinking
clearly
Feeling

good about
myself

Close to
other
people

Confident

Able to
make up
mind

Loved

Interested
in new
things

Cheerful

3.4
(0.86)
3.4
(0.92)
2.7
(0.91)

3.9
(0.82)

2.9
(0.9)

3.5
(0.8)

3.5
(0.85)

3.5
(0.87)

3.7
(0.87)

3.4
(0.89)

3.8

(0:87)

3.9
(0.89)

3.4
(1.0)

3.5
(0.7)

-0.3

-0.7

Graded response model analysis

0.61

0.54

0.62

0.56

0.65

0.69

0.73

0.74

0.63

0.62

0.55

0.61

0.71

0.6

0.6

0.7

0.6

0.7

0.7

0.8

0.8

0.8

0.6

0.7

0.6

0.8

0.5

0.8

0.53

0.6

0.5

0.59

-0.46

0.64

Assumption testing supported the application of the GRM, as factor analytic results indicated

essential unidimensionality of the scale. Although the data are slightly multidimensional, the
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GRM performs well because the factors are strongly correlated, which aligns with Reise et
al.’s (33) assertion that unidimensional IRT models can be robustly applied to
multidimensional data when multiple latent traits are moderately intercorrelated or when a
strong general factor underlies the data. No substantial violations of local independence or
monotonicity were observed (all items revealed Loevinger H > 0.3), confirming that the data

met the necessary conditions for GRM estimation.

Discrimination and threshold parameters

The GRM analysis demonstrated item discrimination parameters (a) ranging from 1.2 to 2.4,
indicating moderate to high discrimination across items. Items 6, 7, 8, 10, and 14
demonstrated particularly strong discrimination (a > 2.0), suggesting high ability to
distinguish between trait levels. Threshold parameters (b1-b4) were consistently ordered and
increase across all items, indicating that higher response categories corresponded to
increasing levels of the latent construct. They ranged from approximately -2 to -4.6 SD below
the mean (b1l) to around +1 to +3.4 SD above the mean (b4), with many items, except items 3
and 5, clustering forward the lower end of the logit scale. This indicate that the items are
relatively easy, with many items measuring small amounts of the trait and few (item 3 and 5)
that are endorsed only by individuals who have high MWB level. Most Items (items 1, 2, 6, 7,
8, 10, 13, and 14 showed threshold parameters close to zero at b3, indicating that the
transition between response categories 3 (“some of the time”) and 4 (“often’) occurs at
average levels of the latent trait. This suggests that these items are well suited to discriminate

among individuals with mid-range MWB levels.



Item probability and information functions

Figure 2 shows item probability (IPF) and item information (IIF) functions. The IPFs showed
that as the latent trait (0) increases, individuals are more likely to choose higher response
categories. The gradual transition from one response option to next cross the spectrum of the
latent trait indicates that the items are capturing incremental increases in the MWB level,
which is consistent with the gradual increase in threshold parameters (b-parameters). For most
items (item 1, 3,4, 6, 7, 10, 11 and 14) response category 4 (‘“often”) has the highest
probability of endorsement at trait levels around or slightly above the mean. This suggests that
individuals with average to slightly higher levels of MWB are most likely to choose this
response option. The IIFs showed that most items provide the highest amount of information
near the centre to the left side of the latent trait distribution, suggesting that the scale is most
precise for screening students at risk of low or average levels of MWB. Items 5, 6, 7, 8, 10,
and 14 provided the highest amount of information and exhibited multiple peaks across
different levels of the latent trait. This suggests that these items contribute most to the scale’s

measurement precision and discriminate well across several parts of the latent trait continuum.
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Figure 2. Item Probability and Item Information functions of the WEMWBS scale

Test information function and conditional reliability

Figure 3 shows on the left side of the figure the test information function (TIF), and on the
right side the conditional reliability function. The TIF showed that the scale was most precise
for respondents with trait levels (6) between approximately —4 SD and +2 SD, reflecting that
the WEMWRBS is informative for measuring a group of individuals with a wide range of
WEMWRBS levels. The marginal reliability coefficient of the scale was 0.92 (95% CI: 0.90,

0.93), indicating excellent overall measurement reliability across the latent trait continuum.
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The WEMWABS can measure individuals with trait levels between approximately —4 SD and
+3 SD with optimal reliability, that is, rxx > 0.90. This means that the WEMWBS is most
reliable for participants with low to high levels of MWB, but it becomes less reliable when
measuring participants with extremely low (6 <—4 SD) or very high levels of MWB (6 > +3
SD). The empirical reliability of the ability estimates was 0.92, indicating excellent
measurement precision within the sample of German-speaking undergraduate health

professions students.

Test Information function & Standard Errors Conditional Reliability

10 A

0.6 1

1(6)
SE(0)

Nod 8)

0.4

0.2

0.0 1

0: Latent Trait, I: Test Information, SE: Standard Error, r... Conditional Reliability

Figure 3. Test Information Curve and Conditional Reliability of the WEMWBS Scale

Discussion

This study aimed to evaluate the psychometric properties of the German version of the

WEMWRBS at both the scale and item levels by applying a combined approach using CTT and



IRT analyses in a sample of undergraduate health professions students in Switzerland.
Overall, the students reported moderate levels of MWB. The IRT analyses showed moderate
to strong item discrimination, with items 5, 6, 7, 8, 10, and 14 providing the most information.
The scale predominantly assesses low to average levels of MWB, while still offering precise
measurement across a wide range of the trait. These findings underscore its suitability for use
among students with varying levels of MWB. In the CFA, the three-factor models with highly
intercorrelated factors demonstrated a slightly better fit, particularly in terms of RMSEA,
compared to both the bifactor model, which comprises a strong general factor and one specific
group factor, and the one-factor models. Although the three-factor and bifactor models
suggest some degree of multidimensionality, the high intercorrelations among the factors in
the three-factor model, along with the high values of both ECV and omega hierarchical in the
bifactor model, further support the dominance of the general factor. This indicates that,
despite the multidimensional structure, the scale can be interpreted as essentially
unidimensional for practical purposes (33). Similar evidence of moderate to good fit for a
correlated three-factor model has been reported in previous studies, including validations of
the Greek WEMWBS in Greek university students (22), the original WEMWBS in a Pakistani
sample in the United Kingdom (36), the Finnish version in the general Finnish population
(37), and the German WEMWABS in a German general population sample (27). However, for
the German WEMWBS the correlated three-factor model did not show the best fit in earlier
studies; instead, the bifactor model with a dominant general factor and three group factor
showed slightly better fit indices in general population samples from Germany and Austria
along with good internal consistencies: a McDonald’s omega hierarchical of 0.81 in the
Austrian sample (16) and a Cronbach’s alpha of 0.95 in the German sample (27).
Furthermore, the bifactor model was also supported in a study of adolescent school pupils in

Ireland using the original WEMWBS (38). Although, some variability in model fit indices,



most validation studies involving diverse populations—including university and health
professions students—have supported a unidimensional factor structure of the WEMWBS
(15,19,23,24,26,39—-41). Some studies reported suboptimal RMSEA values, but improved
model fit by allowing correlated error terms (18,20,42). However, introducing such
correlations can artificially enhance fit at the expense of theoretical clarity and replicability
(43). In the current study, the CBFA produced estimation warnings, likely due to poorly
defined group factors, each comprising only one or two items. This limitation prevented the
inversion of the information matrix, thereby obstructing the computation of robust fit indices
(e.g., RMSEA, CFI) and standard errors, including p-values for factor loadings. As a result,
the interpretability of the model is limited, and it cannot be considered well-identified (44).
The findings of our IRT analyses were largely consistent with those reported by Marmara et
al. (26). They also employed the GRM to evaluate the psycliometric properties of the
WEMWRBS in a sample of English-speaking aduits trom the United States of America, United
Kingdom, Ireland, Australia, New Zealand, and Canada. Both our study and the study by
Marmara et al. (26) found alse inoderate to strong item discrimination, and items 3 and 5
emerged as the most difficult, indicating endorsement primarily by individuals with higher
levels of MWB. In both samples, response category 4 (“often”) had the highest probability of
endorsement across most levels of the latent trait. Additionally, items 8, 10, and 14
contributed the most information. However, differences emerged in the distribution of
threshold (b) parameters. In contrast to our findings, Marmara et al. (26) reported negative
values only for the first and second threshold parameters (b: and b2). The predominantly
negative thresholds observed in the present study suggest that several items were generally
easy to endorse, even among respondents with low to average levels of MWB. This indicates
that individuals did not require particularly high levels of MWB to agree with the positively

framed WEMWABS items. This pattern is consistent with previous findings by Deng et al.
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(45). Several factors may contribute to lower endorsement thresholds. The positive wording
of the WEMWABS items may encourage higher agreement; social desirability may lead
respondents to overreport their MWB, and cultural interpretations of MWB may make some
statements appear more normative or broadly desirable. Regarding the mean WEMWBS score
in our sample, it aligns with results from European university students (2,4,46), who generally
show lower levels of MWB compared to the general population within European countries
(16,47). Taken together, these psychometric results support the German WEMWRBS as a valid
and precise tool of MWB among Swiss undergraduate health professions students. Its
confirmed unidimensionality simplifies practical use in educational settings. Institutions can
rely on a single total score for routine monitoring students’ MWB. Integrating the WEMWBS
into MWB surveys enables longitudinal tracking, and scores can be intcrpreted using
distribution-based- categories (=1 SD) as recommended by the WEMWBS developers (49).
While these categories are not clinical thresholds, they can help institutions identify students

whose MWB falls clearly below the typical range and may benefit from early support.

Limitations of the study

While this study provides important insights, several limitations must be considered. First, a
sample size of n=290 participants might be insufficient for GRM, particularly for complex
models with several parameters, such as bifactorial models (29). To ensure stable estimates a
larger sample size (n=500) might be more appropriate (48). Second, the use of a sample
drawn from a single health professions school and the gender imbalance (84% female
participants) may limit the generalizability of the findings due to reduced heterogeneity.
However, this limitation is partially mitigated by the inclusion of participants from two
different study sites and multiple health professions. Third, the study did not assess
measurement invariance, it remains uncertain whether the scale operates equivalently across

relevant subgroups (e.g. gender). This limits the interpretability of group comparisons, as

[3*)



differences in scale scores cannot be unequivocally interpreted as true differences in well-
being. Finally, marginal and empirical reliability measures are specific to certain trait levels

and do not provide a global or generalizable estimate of reliability.

Recommendation for further research

To enhance generalizability of the findings, future research should include more diverse
samples from multiple health professions institutions and regions and test for measurement
invariance across groups (e.g. gender, language or region). Moreover, validation in student
populations from other German-speaking countries (e.g., Austria, Germany) is recommended
to establish the scale’s applicability beyond the Swiss sample. Furthermore, test-retest
reliability, and responsiveness are recommended to test the stability of the German
WEMWRBS over time and its sensitivity to change. Finally, lonigitudinal studies should
examine predictive validity, such as whether MWB scores predict academic outcomes or

burnout risk.

Conclusions

The present study makes a valuable contribution to the field of higher education by validating
the German version of the WEMWBS for use among undergraduate students in health
professions. Through rigorous psychometric evaluation using both CTT and IRT, the findings
support the scale’s reliability and structural validity in this context as did other studies in other
languages e.g., (26). The findings highlight the potential of the German WEMWRBS as a
practical tool for early identification of students at risk of low MWB. Integrating this scale
into routine surveys can facilitate systematic monitoring of MWB, guide targeted initiatives,
and ultimately strengthen student resilience and academic success. Its use enables educators,
healthcare institutions, and researchers to implement timely support strategies and preventive

interventions.



List of abbreviations

If abbreviations are used in the text they should be defined in the text at first use, and a list of

abbreviations should be provided.

a
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CBFA
CFA
CFI
Y2
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CTT
DIF
df
EBFA
ECV

GRM
IRT
IIF
IPF
KMO
0)

oH
oHS
ototal
MWB
MSA
n
RMSEA
19:0:4

S

SD
TIF

Difficulty parameter

Threshold parameter

Cronbach’s alpha

Confirmatory Bifactor Analysis
Confirmatory Factor Analysis
Comparative Fit Index

Chi-square

Confident Interval

Classical Test Theory

Differential Item Function

Degrees of freedom

Exploratory Bifactor Analysis
Explained Common Variance
General factor

Graded Response Model

Item Response Theory

Item Information Function

Itern Probability Function
Kaiser-Meyer-Olkin

McDonald’s omega

McDonald’s omega hierarchical
McDonald’s omega hierarchical specific
McDonald’s omega for the total score
Mental well-being

Measure of Sampling Adequacy
number

Root Mean Standard Error of Approximation
Marginal reliability

Specific group factor

Standard Deviation

Test Information Function



SRMR Standardized Root Mean Square Residual

WEMWBS Warwick-Edinburgh Mental Well-being Scale
WLSMV Weighted Least Squares Mean and Variance Adjusted
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