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Background: Mental health-related stigma among healthcare professionals is a

well-documented global concern, contributing to delayed help-seeking,

suboptimal treatment adherence, and poorer patient outcomes. In Slovenia,

despite growing public and policy efforts to reduce stigma, no validated

instrument existed to measure such attitudes among healthcare providers.

Objective: We aimed to explore the psychometric properties of the Slovenian

version of the Opening Minds Stigma Scale for Health Care Providers (OMS-HC).

Methods: A diverse sample of 280 Slovenian healthcare professionals completed

the OMS-HC. Confirmatory and exploratory factor analyses were used to assess

the structure of the scale, and reliability was examined through model-based

indices, internal consistency, and test–retest reliability. Convergent validity was

evaluated using the MICA-4 scale.

Results: Initial confirmatory factor analysis indicated relatively poor model fit for

the original 15-item, three-factor model. Subsequent exploratory and

confirmatory factor analyses supported the use of either a 12- or 14-item

version. Both demonstrated strong general factor reliability (OmegaH > 0.69;

ECV ≈ 0.60), with the 12-item version offering slightly better model fit, while the

14-item version retained broader conceptual content. Test–retest reliability was

good for the total score and good to moderate for the subscales. Moderate

positive correlations with the MICA-4 scale confirmed convergent validity.

Conclusions: The Slovenian OMS-HC shows good psychometric properties in

both its 12- and 14-item formats and is suitable for assessing stigma among

healthcare professionals. We recommend the 12-item version for research

contexts where parsimony is prioritized, and the 14-item version when broader

clinical coverage is needed. Its validation addresses an important methodological

gap in Slovenia and provides a reliable tool for stigma monitoring and

intervention planning.
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1 Introduction

Stigmatization of individuals with mental health problems by

healthcare professionals is a well-documented global concern,

associated with a range of adverse outcomes, including delayed

help-seeking, lower treatment adherence, reduced quality of care,

and poorer physical and psychological health among affected

individuals (1–3). Stigma within healthcare settings may also

contribute to self-stigmatization, undermining patients’ self-

esteem, recovery, and trust in the healthcare system (4). Given its

broad impact, assessing and addressing stigma among healthcare

providers is critical for improving mental health outcomes and the

overall quality of care.

While stigma reduction has increasingly become a public health

priority in many countries, validated measurement tools remain

scarce in some regions, including Slovenia. Despite advances such

as the Mental Health Act and National Mental Health Programme,

and growing multisectoral efforts, implementation is hindered by

workforce challenges and lack of standard tools for assessing

provider attitudes (5, 6). Community-based multidisciplinary

teams—now considered best practice in mental health care—have

only recently been promoted as part of this effort, with evidence

indicating that such teams improve service user satisfaction,

adherence to treatment, social integration, and access to care

while reducing stigma (6). Despite these national efforts, scientific

research on mental health stigma in Slovenia remains limited. A

large multinational study involving Slovenian people with

schizophrenia found stigma levels comparable to other European

countries, though slightly higher discrimination was reported in

employment, family life and social benefits. In contrast, lower

discrimination was reported in the education, parenting, and

personal safety domains (7).

A few studies focused on healthcare professionals in Slovenia.

Nurses were found to have limited knowledge of postnatal mental

health (8), while another study highlighted the role of education and

ethics in shaping attitudes toward people with mental illness (9).

Among medical students, attitudes were generally positive,

particularly in final-year students, and an intervention study

showed that the Transitions mental health literacy program

effectively reduced stigma (10, 11). Similar patterns have been

observed in neighboring Central and South-Eastern European

countries. A recent multicentric study across five South-Eastern

European nations found that stigma toward people with mental

illness remained present among medical students, though clinical

experience in psychiatry and greater exposure to mental health

education significantly reduced stigmatizing attitudes and social

distance (12). Similarly, research from the Czech Republic and

Slovakia showed that students considering specialization in

psychiatry expressed less stigma, particularly in medical schools

emphasizing education in psychiatry (13). In Hungary, psychiatrists

reported generally positive attitudes toward individuals with mental

illness, with direct clinical work linked to lower stigma levels (14).

The Opening Minds Stigma Scale for Health Care Providers

(OMS-HC) is a self-reported measurement that was developed to

measure stigmatizing attitudes of healthcare professionals toward
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people with mental illness. Originally consisting of 20 items (15),

the scale was revised to a 15-item version with a three-factor

structure: Attitude, Disclosure and Help-Seeking, and Social

Distance (16). This updated version has since been widely

adopted and validated in several countries, including Canada

(16), Italy (17), Singapore (18), Chile (19), Hungary (20),

Germany (21), Brazil (22), Mexico (23), and Portugal (24). While

most studies supported the original three-factor model, others

applied more advanced techniques such as bifactor modeling and

exploratory structural equation modeling (ESEM), which allow for

a more precise evaluation of hierarchical structures. Notably, a

large-scale European validation study across 32 countries identified

a bifactor ESEM model as the best-fitting solution for the scale,

supporting the use of total scores over the subscale scores (25).

To date, Slovenia has only validated one stigma-related tool—

the Mental Health Literacy Scale, which focuses on the general

population and is not specifically designed for healthcare providers

(26). Thus, despite recent policy initiatives and educational

interventions, Slovenia lacks a robust, validated instrument to

monitor stigma among healthcare professionals, hindering

systematic evaluation of stigma-reduction programs and

curriculum development. Given the central role of healthcare

professionals in Slovenian mental health care and the lack of

robust tools for monitoring stigma, locally validated OMS-HC is

essential to enable assessment, support training and curriculum

development, and inform national anti-stigma efforts. Moreover,

national validation is essential because cultural context, language,

and healthcare practices can significantly shape stigma-related

attitudes; adaptation and validation ensure that the instrument

accurately reflects local perspectives, enable relevant comparison

across populations, and provide meaningful guidance for

intervention design.

The present study aims to address this gap by validating the

Slovenian version of the OMS-HC. Specifically, the study

investigates its factor structure relative to the original model,

evaluates internal consistency and model-based reliability, and

assesses test–retest reliability as well as convergent validity.
2 Materials and methods

2.1 Study design and population

This study represents the Slovenian national continuation of a

larger European research project on stigmatizing attitudes of

healthcare workers toward people with mental health conditions

(preregistration details on ClinicalTrial.gov NCT04644978) (27). It

employed an online cross-sectional survey conducted from

February 05, 2024, to July 03, 2024, complemented by a

longitudinal component to assess test–retest reliability through

two rounds of data collection. Ethical approval was obtained as

part of the broader European study led by a Hungarian research

team and granted by the Regional and Institutional Committee of

Science and Research Ethics at Semmelweis University, Budapest,

Hungary (SE-RKEB: 189/2019). Participation was voluntary, and
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informed consent was obtained electronically from all participants

via the survey platform. The study was conducted anonymously,

with pseudonymization employed to match responses across time

points for the test-retest reliability analysis. The survey was

distributed online through professional email lists (including

psychiatrists, child and adolescent psychiatrists, clinical

psychologists, psychiatry and child psychiatry residents, medical

students, outpatient clinics, and psychiatric hospitals), and personal

invitations. This approach aimed to ensure representativeness

across different genders, age groups, and professional

backgrounds. The study population included general adult

psychiatrists, child and adolescent psychiatrists, clinical

psychologists, medical students, and mental health nurses, as well

as a group of ,,other” healthcare providers working in mental health

settings, comprising occupational therapists, special needs teachers,

and social workers. Medical students were included as they

comprise a key part of the future mental health workforce and

undergo extensive clinical training that significantly shapes their

attitudes toward mental illness; their inclusion allows assessment of

stigma at early professional stages and supports evaluation of stigma

reduction educational programs. The survey design required

complete responses before submission, resulting in no missing

data. Participants who declined to provide informed consent were

automatically led to the end of the survey and thus excluded from

the study.
2.2 Measurements

2.2.1 Opening minds stigma scale for health care
providers

The scale consists of 15 statements reflecting feelings, thoughts,

and beliefs about individuals with mental health problems, each

rated on a 5-point ordinal scale (16). Respondents who strongly

agree with a statement receive a score of 5, while those who strongly

disagree receive a score of 1. For items 2, 6, 7, 8, and 14, the scoring

is reversed, with strong agreement scored as 1 and strong

disagreement as 5 points. The overall stigma score is obtained by

summing all item scores, yielding a range from 15 to 75 points,

where higher scores reflect greater stigmatizing attitudes.

Additionally, scores can be calculated for three subscales: Attitude

(6–30 points), Disclosure and Help-Seeking (4–20 points), and

Social Distance (5–25 points), with higher subscale scores also

indicating stronger stigma.

The English version of the OMS-HC was translated into

Slovenian by a psychiatrist proficient in the English language.

This forward translation was followed by a translation back into

English by another clinician proficient in English. A third

healthcare professional checked the back-translation against the

original English source, and then an iterative procedure was used to

resolve the discrepancies between the original and the back-

translated versions of the scale. The concept check was then

performed by a focus group of three psychiatrists. For the final
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Slovenian version of the OMS-HC, see Supplementary File 1. No

formal involvement of service users or people with lived experience

was performed, as there are currently no structured service user

organizations dedicated to research participation in Slovenia.

2.2.2 Mental illness: clinician’s attitudes-4
We selected the MICA-4 scale to assess convergent validity (28).

Like the OMS-HC, it is a self-report instrument designed to

measure attitudes toward people with mental health conditions

among healthcare professionals. The scale consists of 16 items,

producing a total score that ranges from 16 to 96. The scale was

translated by two colleagues in psychiatry proficient in English.
2.3 Statistical analysis

Sample size (n) and percentages (%) were used to describe

demographic data. Confirmatory factor analysis (CFA) was applied

to examine the fit of our data to the original and the proposed

models. We performed the CFA using a robust estimator (Weighted

Least Squares Mean and Variance adjusted, WLSMV), which is

suitable for ordinal data and the non-normal distribution, typical of

Likert scales. Model fit was evaluated with the following indices:

chi-square (c2), degree of freedom (df), root mean square error

of approximation (RMSEA, <0.06), Comparative Fit Index

(CFI, >0.95), Tucker-Lewis Index (TLI, >0.95) (29). After the

CFA of the original three-factor model revealed poor fit indices,

we proceeded with an Exploratory Factor Analysis (EFA). To

determine the number of factors to extract, we considered both

Kaiser’s criterion (eigenvalues above 1) and parallel analysis, which

compares the actual eigenvalues from the data matrix to those

generated from random datasets of identical size and structure (30).

Prior to the EFA, Bartlett’s Test of Sphericity was applied to ensure

the non-randomness of the correlation matrix (p-value should be

<0.05), while the Kaiser-Meyer-Olkin (KMO) measure of sampling

adequacy was calculated to ensure that the matrices were suitable

for the analysis (should be >0.60) (31). We employed the

unweighted least squares method with geomin oblique rotation

(32). We assessed model-based reliability using coefficient omega

hierarchical (OmegaH), explained common variance (ECV), and

the percent of uncontaminated correlations (PUC). These indices

help confirm that the total and subscale scores accurately reflect the

intended constructs. Although there is no universally accepted cut-

off for wH, we followed Reise et al.’s recommendation that values

above 0.50 indicate acceptable reliability, with values above 0.75

considered ideal (33). Furthermore, when PUC exceeds 0.80, the

influence of general ECV values on bias is reduced. In cases where

PUC is below 0.80, ECV values over 0.60 combined with wH above

0.70 suggest that multidimensionality is not sufficiently strong to

prevent interpreting the instrument as essentially unidimensional

(33). For internal consistency measures, Cronbach’s a coefficients

were calculated for the correlated factor models, in which 0.70-0.95

is the acceptable range (34). For test-retest reliability, the intraclass
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correlation coefficient (ICC) was computed along with the 95%

confidence intervals based on a mean-rating (k=2), absolute-

agreement, two-way mixed-effects model. The intraclass

correlation coefficient (ICC) values were interpreted based on

established guidelines (<0.50=poor; 0.50–0.75=moderate; 0.75–

0.90=good; >0.90=excellent reliability) (35). To assess convergent

validity, we used Pearson’s correlation, as the total scores of both the

OMS-HC versions and the MICA scale followed a normal

distribution. Intercorrelations between the specific factors and the

general factor were examined using either Spearman’s or Pearson’s

correlation coefficients, depending on the distribution of the variables.

Correlation strength was interpreted as follows: r=0.00–0.1

(negligible), 0.10–0.39 (weak), 0.40–0.69 (moderate), 0.70–0.89

(strong), and 0.90–1.00 (very strong) (36). Given its suitability for

small to moderate sample sizes, the Shapiro–Wilk test was employed

to assess normality. Statistical analyses were conducted using IBM

SPSS version 26.0.0.0 (Apache Software Foundation, USA) and Mplus

version 8.0 (Muthén & Muthén, USA).
3 Results

3.1 Participants

Altogether, there were n=328 survey completions across two

rounds for the assessment of test–retest reliability, from which n=48

responses could be successfully paired using the provided

pseudonyms. However, as the time intervals between completions

varied considerably, participants with intervals above the third

quartile or below the first quartile of the interquartile range were

excluded to minimize potential bias from extreme values. This

resulted in a final test–retest sample of n=26 participants, with a

median interval of 48 days (IQR=26.75–57.75 days) between the two

completions. A total of 280 participants completed the survey. The

sample comprised diverse healthcare professionals, including

psychologists (n=97, 34.6%), psychiatrists (n=65, 23.2%), medical

students (n=59, 21.1%), medical nurses (n=34, 12.1%), and other

healthcare providers such as occupational therapists, special needs

teachers, and social workers (n=25, 8.9%). Participants were

predominantly in the 24–35-year age group (n=130, 46.4%),

followed by those aged 36–45 years (n=80, 28.6%) and under 24

years (n=28, 10.0%). The remaining respondents were distributed
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across older age categories. The vast majority of the sample identified

as female (n=240, 85.7%), while n=35 participants (12.5%) identified

as male, and 5 (1.8%) selected “other” or preferred not to disclose

their gender, reflecting the predominantly female composition of the

Slovenian healthcare workforce.
3.2 Confirmatory factor analysis and model
refinement using exploratory factor
analysis

To illustrate the flow of factor analysis decisions, see Figure 1.

The initial CFA of the original three correlated factor model with 15

items demonstrated a poor fit, with an RMSEA of 0.080 (90% CI:

0.070–0.089), and suboptimal comparative fit index (CFI=0.901)

and Tucker-Lewis index (TLI=0.881). For all CFA results, see

Table 1. While some authors consider RMSEA < 0.08 acceptable,

others recommend a stricter cutoff of 0.06, and CFI and TLI > 0.90

are generally regarded as indicators of good model fit. In our model,

the RMSEA value of 0.080 was at the upper limit of acceptability,

the CFI reached the acceptable threshold, while the TLI was slightly

below it. Given these borderline fit indices, we decided to conduct

an EFA to further examine the factor structure of the Slovenian

version of the scale and identify the model that best fits (For EFA

results, see Table 2).

The KMO measure was 0.817, and Bartlett’s Test of Sphericity

was significant (p < 0.0001), indicating that the data were suitable

for factor analysis. Four eigenvalues exceeded one (3.842, 1.727,

1.450, and 1.014), indicating a four-factor solution according to the

Kaiser criterion. However, parallel analysis — considered the gold

standard for the determination of the number of factors to be

retained —suggested the extraction of three factors. Given its

alignment with Modgill’s conceptualization (16), we proceeded

with extracting three factors. Geomin-rotated loadings revealed

that item 4 exhibited severe cross-loading on the first and third

factors (0.412 vs. 0.443), indicating poor discrimination and

supporting its removal. Item 11 also showed cross-loading—

though less pronounced—on the third factor. Additionally, item

13 loaded primarily onto a different factor than expected.

Specifically, both items 11 and 13 showed stronger associations

with the social distance factor rather than the intended attitude

factor. These deviations suggested a misalignment with the
FIGURE 1

Flowchart summarizing the factor-analytic decisions for the Slovenian OMS-HC scale. CFA, confirmatory factor analysis; RMSEA, root mean square
error of approximation; CFI, comparative fit index; TLI, Tucker-Lewis index; EFA, exploratory factor analysis; ESEM, exploratory structural equation
modelling.
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Canadian results and theoretical structure, indicating the potential

removal of these items from subsequent analyses.

In response, we explored whether removing problematic items

could improve model fit. First, we eliminated item 4 to test the fit

indices of the correlated factor model; however, the TLI of the

relative fit indices did not meet the acceptable criteria. The

elimination of all problematic items (4, 11, and 13) led to an

improved model, with fit indices just falling within acceptable

ranges (RMSEA=0.060, CFI=0.931, TLI=0.911). To ensure

comparability of the Slovenian model fit results with other

international studies on the OMS-HC scale, we also conducted

CFA for bifactor models with 15, 14, and 12 items, as well as the

bifactor ESEM approach with 15, 14, and 12 items, which has been

shown to better account for item complexity. For the final bifactor

solutions, please see Figure 2.

The 12-item and 14-item versions demonstrated better model

fit than the 15-item versions across all models. However, the

bifactor ESEM model with 15 items still produced fit indices

within predefined acceptable ranges.

Taken together, our findings suggest that the Slovene version of

the OMS-HC scale should consist of either 14 items—

acknowledging that two items load on different factors than in

the revised version proposed by Modgill et al. (16)—or 12 items, in

which case all problematic items are removed. The correlated factor

structure appears suitable, with three subscales: Attitude (items 1, 9,

10, 15), Disclosure and Help-Seeking (items 3, 5, 8), and Social

Distance (items 2, 6, 7, 12, 14). Additionally, incorporating a general

factor, the bifactor and bifactor ESEM approaches also provided

good fit indices, making them viable alternative factor solutions. All

factor analyses were conducted on the full dataset. Because of the

strong gender imbalance in the sample (85.7% female), the results

should be interpreted with this demographic context in mind.
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3.3 Reliability measures

3.3.1 Model-based reliability
We evaluated model-based reliability of both the 12-item and

14-item models to determine which is more reliable. Model-based

reliability indices for the 12- and 14-item BESEM models are

presented in Table 3. In both models, the general factor (which

refers to the total score) accounted for a substantial portion of the

shared variance among items, with an Explained Common

Variance (ECV) of 0.588 for the 12-item model and 0.608 for the

14-item model, indicating that approximately 60% of the common

variance was attributable to the general factor. Omega values for the

general factor were similarly high (0.857 and 0.865) in both models,

and Omega hierarchical (OmegaH) values were 0.698 and 0.752,

respectively, suggesting that a large proportion of the total score

variance can be attributed to the general factor after accounting for

specific dimensions. The Percent of Uncontaminated Correlations

(PUC) values were also high and comparable across the two models

(0.712 vs. 0.703).

Regarding the specific factors, the “Attitude” dimension showed

an ECV of 0.256 in the 12-item model and 0.596 in the 14-item

model. Omega values were 0.787 and 0.699, while OmegaH values

were 0.199 and 0.417, respectively, indicating that the “Attitude”

factor was more clearly defined in the 14-item version. The

“Disclosure and Help-Seeking” factor demonstrated high ECVs in

both models (0.927 in the 12-item and 0.804 in the 14-item), with

Omega values of 0.640 and 0.663, and OmegaH values of 0.601 and

0.548, suggesting consistent and meaningful contributions to the

total score. The “Social Distance” factor exhibited lower

distinctiveness, with ECVs of 0.273 and 0.191, Omega values of

0.792 and 0.815, and low OmegaH values of 0.180 and

0.089, respectively.
TABLE 1 Results of the series of confirmatory factor analyses.

Model Chi-square df RMSEA (90% CI) CFI TLI WRMR

3 correlated factors with 15 items 316.946 87 0.080 (0.070 - 0.089) 0.901 0.881 1.295

3 correlated factors with 15 items based on the EFA
results

239.737 87 0.065 (0.055 - 0.075) 0.885 0.862 1.091

3 correlated factors with 14 items based on the EFA
results

181.094 74 0.059 (0.048 – 0.070) 0.914 0.895 0.983

3 correlated factors with 12 items 128.554 51 0.060 (0.047 -0.073) 0.931 0.911 0.940

Bifactor with 15 items 241.325 75 0.073 (0.063 - 0.083) 0.929 0.900 1.068

Bifactor with 14 items based on the EFA results 150.278 63 0.0058 (0.046 – 0.070) 0.958 0.940 0.861

Bifactor with 12 items 99.348 42 0.057 (0.043 - 0.072) 0.967 0.949 0.784

Bifactor ESEM with 15 items 104.489 51 0.050 (0.036 - 0.064) 0.977 0.953 0.565

Bifactor ESEM with 14 items based on the EFA results 81.829 41 0.049 (0.033 – 0.064) 0.981 0.957 0.538

Bifactor ESEM with 12 items 31.273 24 0.027 (0.000 -0.051) 0.996 0.989 0.363
df, degrees of freedom; RMSEA, root mean square error of approximation; 90% CI, 90% confidence interval; CFI, comparative fit index; TLI, Tucker-Lewis index; WRMR, weighted root mean
square residual.
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3.3.2 Test-retest reliability and internal
consistency

Test–retest reliability and internal consistency results are

summarized in Table 4. Cronbach’s alpha values for the total

scores and the three subscales indicated good internal consistency

in both versions. Test–retest reliability was first assessed in a

sample of 48 participants over a median interval of 39 days

(IQR=21.25–69), with the range spanning from 6 to 123 days

between the two completions. The wide variability in test–retest

intervals was likely attributable to the survey distribution method.

To minimize the potential impact of extreme interval lengths on

reliability estimates, participants with test–retest intervals falling

outside the interquartile range (i.e., below the first or above the

third quartile on the boxplot) were excluded. This procedure

reduced the sample size from n=48 to n=26 participants and

yielded a subsample with greater temporal consistency between

survey completions (median interval=48 days, IQR=26.75–57.75

days). The total score of both the 12-item and 14-item versions
Frontiers in Psychiatry 06
demonstrated good reliability (ICC=0.755 and ICC=0.752), with

Cronbach’s alpha values of 0.858 and 0.855, respectively. The

Attitude and Disclosure and Help-Seeking subscales were

identical across both models; both exhibited moderate reliability

(ICC=0.725, ICC=0.677, respectively). The Social Distance

subscale, which included two additional items in the 14-item

version, achieved good reliability in both the 12 and 14-item

versions (ICC=0.799, ICC=0.768, respectively).
3.4 Convergent validity

The Shapiro–Wilk test was not significant for either the 14-item

version (p=0.139) or the 12-item one (p=0.220), suggesting that the

assumption of normality was met. Pearson’s correlation coefficient

indicated a moderate positive correlation between the MICA and

OMS-HC total scores for both the 14-item (r=0.639) and 12-item

versions (r=0.608).
TABLE 2 Results of the exploratory factor analysis.

Item
Original
factor

First factor (disclosure
and help-seeking)

Second factor
(social distance)

Third factor
(attitude)

1 I am more comfortable helping a person who has a physical
illness than I am helping a person who has a mental illness.

Attitude 0.045 0.023 0.553

2 If a colleague with whom I work told me they had a managed
mental illness, I would be as willing to work with him/her.

Social distance 0.051 0.511 0.096

3 If I were under treatment for a mental illness, I would not
disclose this to any of my colleagues.

Disclosure and
help-seeking

0.695 0.239 0.014

4 I would see myself as weak if I had a mental illness and could
not fix it myself.

Disclosure and
help-seeking

0.412 0.000 0.443

5 I would be reluctant to seek help if I had a mental illness.
Disclosure and
help-seeking

0.505 -0.026 0.231

6 Employers should hire a person with a managed mental illness if
he/she is the best person for the job.

Social distance 0.022 0.482 0.024

7 I would still go to a physician if I knew that the physician had
been treated for a mental illness.

Social distance 0.039 0.703 -0.044

8 If I had a mental illness, I would tell my friends.
Disclosure and
help-seeking

0.513 0.363 -0.083

9 Despite my professional beliefs, I have negative reactions towards
people who have mental illness.

Attitude 0.057 0.096 0.590

10 There is little I can do to help people with mental illness. Attitude 0.031 -0.030 0.629

11 More than half of people with mental illness don’t try hard
enough to get better.

Attitude -0.016 0.359 0.264

12 I would not want a person with a mental illness, even if it were
appropriately managed, to work with children.

Social distance -0.078 0.520 0.230

13 Health care providers do not need to be advocates for people
with mental illness

Attitude 0.088 0.394 0.030

14 I would not mind if a person with a mental illness lived next
door to me.

Social distance -0.017 0.387 0.192

15 I struggle to feel compassion for a person with a mental illness. Attitude -0.026 0.197 0.503
Factor loadings above 0.3 are indicated in bold.
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3.5 Intercorrelations between subscales

We used Spearman’s correlation coefficients to assess the

relationships between the total scores and the subscale scores for

both the 14-item and 12-item versions of the scale. All correlations

were statistically significant (p < 0.0001). For the 14-item version,

the total score showed strong correlations with the Attitude subscale

(r=0.773), the Disclosure and Help-Seeking subscale (r=0.607), and

the Social Distance subscale (r=0.825). The Attitude subscale

correlated moderately with Social Distance (r=0.450) and weakly

with Disclosure and Help-Seeking (r=0.267). The correlation

between Disclosure and Help-Seeking and Social Distance was

also weak (r=0.246). In the 12-item version, the total score

similarly showed strong correlations with Attitude (r=0.759),

Disclosure and Help-Seeking (r=0.634), and Social Distance

(r=0.759). The Attitude subscale again correlated weakly with
Frontiers in Psychiatry 07
both Social Distance (r=0.267) and Disclosure and Help-Seeking

(r=0.267), while Disclosure and Help-Seeking showed a weak

correlation with Social Distance (r=0.210).
4 Discussion

In this study, we aimed to examine the psychometric properties

of the Slovene version of the OMS-HC using a relatively large,

diverse sample of healthcare professionals. First, we reviewed

international studies that employed the OMS-HC and tested

whether the Slovenian version aligned with the revised model

proposed by Modgill et al (16).

The fit indices of the correlated three-factor model did not meet

the standard acceptable criteria for acceptable model fit (RMSEA

was 0.080, TLI was 0.881). Consequently, we conducted an
FIGURE 2

Final bifactor solutions.
TABLE 3 Model-based reliability indices of the 12- and 14-item ESEM models.

Dimension
12-item model 14-item model

ECV Omega OmegaH PUC ECV Omega OmegaH PUC

General Factor 0.588 0.857 0.698

0.712

0.608 0.865 0.752

0.703

Specific Factor 1 (Attitude) 0.256 0.787 0.199 0.596 0.699 0.417

Specific Factor 2 (Disclosure and
help-seeking)

0.927 0.640 0.601 0.804 0.663 0.548

Specific Factor 3 (Social distance) 0.273 0.792 0.180 0.191 0.815 0.089
ECV, the explained common variance, OmegaH, coefficient omega hierarchical, PUC, percent of uncontaminated correlations.
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exploratory factor analysis (EFA) to examine how individual items

loaded onto specific factors and to identify problematic items —

those that either failed to load meaningfully or demonstrated

significant cross-loadings.

Item 4 (“I would see myself as weak if I had a mental illness and

could not fix it myself.”), originally associated with the Disclosure

and Help-Seeking factor, exhibited strong cross-loading with the

Attitude factor (0.412 vs. 0.443), suggesting poor discrimination

and supporting its removal. Items 11 (“More than half of people

with mental illness don’t try hard enough to get better.”) and 13

(“Health care providers do not need to be advocates for people with

mental illness.”) also displayed substantial cross-loadings, aligning

more closely with the Social Distance factor rather than their

intended Attitude factor. These misalignments indicated a need to

consider removing these items from further analyses. This raised

the question of whether to exclude only item 4 and retain a 14-item

version or to remove items 4, 11, and 13 and test a more concise 12-

item version. Therefore, we evaluated the model fit of all candidate

versions through CFA and then tested the reliability of

both versions.

Recognizing the limitations of the correlated three-factor

model, we tested a bifactor model for the 15, 14, and 12-item

versions of the scale. The 15-item yielded improved but still

suboptimal fit indices compared to the correlated model. Both the

14- and 12-item versions demonstrated acceptable fit, with the 12-

item version showing slightly better fit indices. To better account for

item complexity and to be able to compare results with studies of

other nations, we also employed the bifactor ESEM approach. All

three bifactor ESEM models (15-, 14-, and 12-item) demonstrated

acceptable fit. Among all tested models—including correlated,

bifactor, and bifactor ESEM structures—the bifactor ESEM

approach provided the most accurate representation of the scale’s

structure in the Slovenian context based on the fit indices. These

results are consistent with findings from the broader European

validation study (25).

While all bifactor ESEM versions are psychometrically

acceptable, the results from EFA supported the use of the 12- or

14-item versions due to the problematic factor loading. The 12-item

version demonstrated slightly superior model fit, while the 14-item

version retained greater content coverage, with the removal of only
Frontiers in Psychiatry 08
one item. However, this broader coverage comes with a trade-off:

two retained items (11 and 13) loaded onto different factors than

theoret ica l ly expected , ra i s ing concerns about the ir

conceptual alignment.

Cross-national comparisons further support the removal of

problematic items. For example, in the Singaporean study (18),

item 1 was removed due to low loadings, while item 12

demonstrated cross-loading. The Hungarian version (20)

necessitated the removal of item 11 and two other items (items 13

and 14 according to the 15-item numbering) loaded on different

factors. Similarly, in the German-Swiss study (21), items 11 and 13

showed significant cross-loadings, with item 14 loading on all three

factors. These consistent issues with items 11 and 13 across multiple

countries suggest that these items may present certain challenges,

potentially due to their strongly evaluative wording, possible cultural

incongruence, or subtle differences in how such statements are

interpreted across varying health systems, social norms, or

linguistic contexts. It is important to note that our sample was

predominantly female (85.7%), which likely reflects the actual

gender distribution in the Slovenian healthcare workforce. In

Slovenia, over 85% of nursing staff and the majority of psychology

and allied health professionals are women (37, 38), consistent with

broader European trends in healthcare. Moreover, previous studies

indicate that women—particularly those in healthcare—are more

likely to participate in research and respond to online surveys than

men (39). Consequently, the factor analysis results may primarily

represent female rather than male perspectives.

We also evaluated model-based reliability indices for both the

12- and 14-item bifactor ESEM models. Both versions exhibited

strong general factors, as indicated by high ECV and omega

coefficients. Notably, the 14-item model demonstrated slightly

higher OmegaH and ECV values for the general factor, suggesting

a possible superior representation of a unidimensional construct.

Furthermore, this model showed clearer differentiation within the

Attitude subscale, indicating higher subscale reliability. The

Disclosure and Help-Seeking factor maintained consistently high

ECV across models but exhibited substantial shared variance with

the general factor, while the Social Distance factor displayed lower

OmegaH values, reflecting reduced specificity. These findings align

with prior research, including Hungarian (20) and Brazilian (22)
TABLE 4 Test-retest reliability and internal consistency results for both versions.

Dimension

12-item version 14-item version
Interpretation of

ICCsICC (95%CI of
ICC)

Cronbach’s
alpha

ICC (95%CI of
ICC)

Cronbach’s
alpha

Total score 0.755 (0.526-0.882) 0.858 0.752 (0.520-0.881) 0.855 Good

Attitudes 0.725 (0.475-0.867) 0.837 0.725 (0.475-0.867) 0.837 Moderate

Disclosure and help-
seeking

0.677 (0.406-0.840) 0.810 0.677 (0.406-0.840) 0.810 Moderate

Social distance 0.799 (0.559-0.910) 0.906 0.768 (0.50-0.889) 0.875 Good to excellent
ICC, intraclass correlation coefficient, 95% CI, 95% confidence intervals. Absolute-agreement, two-way mixed-effects model, single measures.
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studies that explored model-based reliability within bifactor

frameworks. Additionally, the large-scale European study

involving 29 countries tested a common overall model-based

reliability and emphasized the support for the use of the total

score over individual subscales (25).

Test-retest reliability showed good stability for the total score

and for the Attitude and Social Distance subscales. The Disclosure

and Help-Seeking subscale demonstrated only moderate stability,

which may indicate this dimension fluctuates over time. These

findings are consistent with prior studies: test-retest reliability was

excellent in Italy (1-week follow-up) (17), near-satisfactory in

Canada (20-item version) (15), good-to-excellent in Hungary (1-

month follow-up) (20), and moderate in Portugal (24).

For convergent validity, the MICA-4 scale has been widely used

internationally. Studies in Hungary (20), Brazil (22), and Chile (19)

showed moderate to good correlations between the OMS-HC

and MICA.

This study has several limitations. First, due to the absence of a

validated Slovenian version of a comparable stigma scale,

convergent validity was assessed using the MICA-4 scale, which

cannot be considered a definitive gold standard, as it has not been

validated locally; therefore, criterion validity could not be fully

established. Second, while structural validity was evaluated, other

important forms of validity—such as predictive validity,

discriminant validity, and face validity—were not assessed in this

study. Future research should test these additional forms of validity.

Third, as this is a self-reported measure, it carries the potential for

social desirability bias, which may limit its accuracy compared to

more objective methods, such as behavioral observations or implicit

stigma assessments. Fourth, there is a strong overrepresentation of

female participants (85.7%, n=240), which is not uncommon in

survey-based research and is consistent with the broader trend of

female predominance in mental health and helping professions

(e.g., psychologists, social workers, nurses) (40, 41). In Slovenia,

women constitute the majority of healthcare workers—over 85% of

nursing staff and most professionals in psychology and allied health

fields (37, 38) —a trend consistent with broader European

healthcare patterns, where female representation in clinical and

mental health roles substantially exceeds that of men. Nonetheless,

this imbalance should be acknowledged as a potential limitation, as

the findings may not be fully representative of male professionals or

reflect gender-specific perspectives in the field, which should be

addressed in future studies. Due to the small number of male

respondents, separate sensitivity analyses or gender-stratified factor

analyses were not feasible. Lastly, the sample may not be fully

representative of the broader population of Slovenian healthcare

professionals, as participants were recruited from a limited number

of institutions— approximately 80% of child psychiatry institutions

and 50% of adult psychiatry institutions nationwide. Although the

survey reached a large share of psychiatric hospitals and outpatient

clinics and yielded responses from nurses and other allied mental
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health professionals, the absence of systematic national mailing lists

likely reduced uniform exposure across nursing and occupational

therapy settings, potentially affecting representativeness. This may

limit the generalizability of the findings within the national context.

An additional limitation is that general practitioners—who are

typically in close contact with patients experiencing mental health

conditions—were not included in this study. An important

limitation is also the absence of direct input from service users or

people with lived experience in the translation and cultural

adaptation process—a reflection of the current lack of

organizations or services facilitating such involvement in Slovenia.

This limitation may affect face validity and cultural relevance and

highlights the need for future developments in stakeholder

engagement infrastructure.

Overall, the OMS-HC is a widely used instrument for assessing

mental health-related stigma among healthcare professionals,

capturing key dimensions such as attitudes toward individuals

with mental illness, disclosure and help-seeking tendencies, and

preferences for social distance. In Slovenia, no comparable validated

scale exists to measure these constructs among healthcare providers,

highlighting the significant need for such an instrument. Previous

research in Slovenia has primarily focused on attitudes of mental

health nurses toward adolescents engaging in non-suicidal self-

injury (42) and on stigma within the general population, where

prior help-seeking behavior was associated with reduced

stigmatizing attitudes (43). Thus, the current validation of the

OMS-HC addresses an important gap by introducing a

psychometrically validated tool for measuring mental health-

related stigma among Slovenian healthcare professionals, which is

critical for designing anti-stigma initiatives and improving mental

health care quality.

In conclusion, the validated Slovenian OMS-HC enables

systematic assessment of mental health-related stigma among

healthcare professionals at all levels of care. The 14-item version

offers a stable and conceptually comprehensive structure, particularly

when the total score is of interest and when broader content coverage

—including advocacy and recovery beliefs—is valued. Alternatively,

the 12-item version demonstrates a clearer factor structure and

slightly superior model fit indices, making it a viable choice when

model parsimony is prioritized. Both the 12 and 14-item versions are

suitable for future research and practical implementation in

Slovenian mental health care; however, we suggest the 12-item

version for research studies prioritizing parsimony and the 14-

item version when broader clinical coverage is desired. The

implementation of OMS-HC scale could support several national

priorities: (1) integration into training and continuing education

programs to identify and address stigma among current and future

providers; (2) evaluation of the effectiveness of anti-stigma

interventions and policy initiatives by providing a standardized

outcome measure; and (3) curriculum development for medical,

nursing, and allied health education by identifying areas most in
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need of targeted stigma-reduction efforts. Regular use of the OMS-

HC could thus facilitate monitoring, guide quality improvement, and

help fulfil Slovenia’s commitment to enhancing mental health

services in line with European best practices.
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6. Možina M, Okorn I. Challenges of the development of mental health care in
Slovenia. J Global Health Neurol Psychiatry. (2022):e2022001. doi: 10.52872/001c.31788

7. Thornicroft G, Brohan E, Rose D, Sartorius N, Leese M. Global pattern of
experienced and anticipated discrimination against people with schizophrenia: a
cross-sectional survey. Lancet. (2009) 373:408–15. doi: 10.1016/S0140-6736(08)
61817-6
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