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ABSTRACT

Background: Disability stigma can restrict participation and access to opportunities, yet culturally specific measures of
public disability stigma remain limited in Peru.

Objective: To develop and evaluate the psychometric properties of a Spanish-language scale assessing public stigma
toward persons with disabilities among adults in Juliaca, Peru.

Method: A cross-sectional instrumental study was conducted with a non-probability convenience sample of 1,065
adults from Juliaca, Peru. Six experts assessed content validity using Aiken’s V. The sample was divided into mutually
exclusive development (n = 533) and confirmatory (n = 532) subsamples. Exploratory factor analysis used polychoric
correlations, MINRES extraction, and Promax rotation; competing confirmatory models were estimated with WLSMV.
Internal consistency, average variance extracted (AVE), composite reliability, HTMT, and measurement invariance across
sex were examined.

Results: Content validity was strong (Aiken’s V = .96—1.00). Parallel analysis favored two factors, whereas the four-factor
exploratory solution showed the strongest relative multidimensional fit and explained 62.6% of the variance. In the
confirmatory sample, the empirical four-factor model showed the strongest relative fit, x*(164) = 902.79, CFl = .935, TLI
=.924, RMSEA =.092, SRMR = .051. Reliability was acceptable to good; HTMT indicated limited differentiation between
two factors (.924). Metric invariance across sex was supported.

Conclusions: The scale showed promising preliminary psychometric evidence in adults from Juliaca. Further refinement
and independent replication are needed before broader application in disability and rehabilitation research.
Keywords: Social Stigma; Persons with Disabilities; Psychometrics; Factor Analysis, Statistical; Rehabilitation.
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INTRODUCTION

Disability is increasingly understood not as an attribute
located solely within the individual, but as a multidimension-
al state of functioning that emerges from interactions among
health conditions, impairments, activity limitations, partici-
pation restrictions, and contextual factors. The World Health
Organization’s International Classification of Functioning, Dis-
ability and Health (ICF) explicitly incorporates environmental
factors into the description of functioning and participation
(World Health Organization, 2001). This interactional perspec-
tive is consistent with the rights-based approach of the United
Nations Convention on the Rights of Persons with Disabilities,
which emphasizes autonomy, inclusion, equal participation,
and access to health, education, employment, and rehabilita-
tion (United Nations, 2006).

Disability is also a major public health and social equity
issue. Approximately 1.3 billion people, or 16% of the global
population, experience significant disability, while inequities
in health, education, employment, social participation, and ac-
cess to services remain substantial (World Health Organization,
2022, 2023). These disparities are shaped not only by health
conditions or impairments but also by modifiable social and en-
vironmental barriers, including ableism, stigma, discrimination,
and inaccessible environments. In Peru, the 2017 National Cen-
sus identified more than three million people with at least one
disability, representing approximately 10.4% of the population
(Instituto Nacional de Estadistica e Informatica [INEI], 2019).
Recent national monitoring continues to document challenges
in educational participation, employment, and economic inclu-
sion (Consejo Nacional para la Integracién de la Persona con
Discapacidad [CONADIS], 2026).

Stigma provides an important framework for examining
these social processes. Goffman (1963) described stigma as
social devaluation associated with attributes perceived as dis-
crediting. Link and Phelan (2001) later conceptualized stigma as
the co-occurrence of labeling, stereotyping, separation, status
loss, and discrimination within contexts in which social power
enables these processes. More recent accounts emphasize that
stigma is relational and context-dependent rather than an in-
trinsic characteristic of the stigmatized person (Bos et al., 2013).
Applied to disability, this perspective shifts attention from im-
pairment itself to the adverse social judgments and stereotyped
expectations attached to disability status.

Carew (2026) further distinguished disability stigma from
health stigma using the ICF framework. Whereas health stigma
concerns adverse judgments associated with a health condition,
disability stigma concerns judgments related to perceived im-
pairments, activity limitations, and/or participation restrictions
and may therefore occur independently of a specific diagnosis.
In the present study, public disability stigma is understood as
the endorsement of devaluing social judgments, stereotyped
expectations, and generalized assumptions regarding the ca-
pabilities, autonomy, social roles, and participation of persons
with disabilities. It is conceptually distinct from experienced
discrimination, anticipated stigma, and internalized stigma, al-
though these processes may interact.

This distinction is relevant to rehabilitation and social par-
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ticipation. Disability stigma may contribute to health inequities
and barriers to rehabilitation access and service quality (Carew,
2026). Research has also documented how stigma can constrain
educational and social inclusion among persons with physical
disabilities (Adugna et al., 2025). In addition, recent systematic
evidence shows substantial heterogeneity in how disability-re-
lated stigma is conceptualized and measured, limiting compari-
son across studies and evaluation of stigma-reduction interven-
tions (Virendrakumar et al., 2026). These findings support the
need for theoretically explicit and psychometrically defensible
measures.

Several instruments assess societal responses toward per-
sons with disabilities. The Attitudes to Disability Scale was de-
veloped through an international multicentre process (Power
et al., 2010), whereas the Multidimensional Attitudes Scale To-
ward Persons with Disabilities and its adaptations assess affec-
tive, cognitive, and behavioral components of attitudes, includ-
ing a Spanish-language factorial evaluation in Colombian uni-
versity students (Stevens et al., 2013). Other recent measures
have examined multidimensional attitudes in different disability
groups and health-related populations (Myong et al., 2021; Park
et al., 2023; Heydarian et al., 2025). These instruments are im-
portant contributions, but they vary in conceptual scope, target
population, disability specificity, and dimensional structure; im-
portantly, measures of general attitudes do not necessarily op-
erationalize public disability stigma as adverse social judgment
and stereotype-based devaluation.

This distinction is particularly relevant in Latin America,
where culturally appropriate psychometric evidence remains
limited. Stevens et al. (2013) provided evidence for a Spanish
version of the Multidimensional Attitudes Scale in Colombian
university students. More recently, Ruiz Fasabi et al. (2025) de-
veloped the 17-item Scale of Attitudes Toward Persons with Dis-
abilities (SAPD) in Peruvian adults, organized around cognitive,
affective, and behavioral components. Although this represents
an important national contribution, the SAPD was designed to
measure attitudes rather than public disability stigma. Evidence
therefore remains limited for instruments specifically designed
to operationalize public disability stigma in the Peruvian socio-
cultural context.

Accordingly, the present study sought to develop a Span-
ish-language scale focused on public stigma toward persons
with disabilities and to obtain initial evidence of its psychomet-
ric properties among adults in Juliaca, Peru. The initial item pool
represented four a priori domains in which devaluing expecta-
tions about social functioning may be expressed: economic dis-
advantage and productivity, dependence and autonomy, family
and interpersonal functioning, and work and educational com-
petence. These domains were used as a deductive framework
for item generation informed by stigma theory and disability-re-
lated participation contexts; they were not assumed to consti-
tute dimensions directly proposed by Goffman. The study ex-
amined evidence based on content validity, internal structure,
internal consistency, within-model convergent evidence, factor
differentiation, and measurement invariance across sex. By
distinguishing disability stigma from broader attitudes toward
disability, the proposed instrument is intended as a preliminary
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measure for further psychometric refinement and research on
social barriers to participation, rehabilitation, and stigma-re-
duction interventions.

METHODS
Study design and participants

This instrumental, cross-sectional psychometric study de-
veloped and evaluated a Spanish-language measure of public
stigma toward persons with disabilities. Scale development
followed sequential stages: conceptual specification and item
generation, expert-based content evaluation, exploratory factor
analysis (EFA) in a development subsample, and confirmatory
factor analysis (CFA) in a mutually exclusive validation subsam-
ple. Separating exploratory and confirmatory analyses reduced
capitalization on sample-specific characteristics and avoided
deriving and confirming the factor structure in the same obser-
vations (Worthington & Whittaker, 2006; Boateng et al., 2018).

The total sample comprised 1,065 adults residing in Juliaca,
Peru, recruited through non-probability convenience sampling
via electronic dissemination of the questionnaire. Eligibility cri-
teria were age >18 years, residence in Juliaca, voluntary partic-
ipation, and electronic informed consent. Recruitment was not
restricted to university students, occupational groups, patients,
or persons with a specific disability or health condition. Sample
adequacy was considered in relation to the number of indica-
tors, communalities, factor saturation, and factor overdetermi-
nation rather than a fixed participant-to-item ratio (MacCallum
et al., 1999). Given the non-probability recruitment, concentra-
tion of younger adults, and single-city setting, the sample was
not treated as representative of the Peruvian adult population.

Instrument development

The initial instrument contained 20 items developed deduc-
tively from literature on stigma, disability, social participation,
autonomy, and stereotyped judgments of capability. Four a
priori content domains guided item generation: (1) economic
disadvantage and productivity, (2) dependence and autonomy,
(3) family and interpersonal functioning, and (4) work and ed-
ucational competence. These domains served as a conceptual
framework for item construction and were not assumed to rep-
resent an empirically established factor structure.

All items were developed, reviewed, and administered in
Spanish. The English wording reported in the manuscript and
Supplementary Material is a reporting translation and should
not be interpreted as a validated English-language version. Re-
sponses were recorded on five ordered categories: 1 (Nunca
[Never]), 2 (Casi nunca [Almost never]), 3 (A veces [Sometimes]),
4 (Casi siempre [Almost always]), and 5 (Siempre [Always]). Six-
teen items were keyed in the stigma-consistent direction; X5,
X10, X13, and X20 were reverse-scored so that higher scores
consistently indicated greater endorsement of disability-relat-
ed stigma. The administered Spanish version, English reporting
translation, scoring instructions, and item direction are provid-
ed in the Supplementary Material.

Content validity
Six expert judges were purposively selected based on

ISSN 2411-5940 (print) / e-ISSN 2413-4465 (digital)

postgraduate training and professional experience in fields
relevant to the construct, including clinical, social, education-
al, and disability-related psychology and educational practice.
Independently, they evaluated each item for clarity, relevance,
and representativeness and provided qualitative comments on
wording, conceptual coverage, and ambiguity.

Content-based evidence was quantified using Aiken’s V with
95% confidence intervals (Aiken, 1985; Penfield & Giacobbi,
2004). Decisions were based jointly on coefficient magnitude
and precision, qualitative expert feedback, conceptual rele-
vance, and preservation of construct coverage rather than on a
single mechanical cutoff. Recommended wording modifications
were implemented before psychometric analyses. Because the
panel consisted of professional experts rather than persons
with lived experience of disability, the content-validity evidence
was interpreted accordingly.

Procedure

Data were collected online using Google Forms. Before par-
ticipation, individuals received information about the study pur-
pose, procedures, voluntary participation, confidentiality, and
the right to discontinue without penalty; only those providing
electronic informed consent proceeded to the questionnaire.
Data were exported to R for quality control, including checks of
response ranges, coding, sociodemographic variables, and item
direction.

Statistical analysis

Data partitioning and item-level analyses: Before factor
modeling, the total sample was divided into two mutually exclu-
sive and exhaustive subsamples using the parity of the original
participant identification number: odd-numbered IDs formed
the development sample (n = 533) and even-numbered IDs the
confirmatory sample (n = 532). Although deterministic rather
than random, this rule was applied to create non-overlapping
datasets so that the same observations were not used for both
exploratory model development and confirmatory testing. A
fixed seed (20260916) was used for stochastic procedures, in-
cluding parallel analysis.

The development sample was used for item descriptives,
factorability assessment, factor-retention decisions, and EFA;
the confirmatory sample was used for CFA, reliability, AVE, com-
posite reliability, and HTMT. Item distributions were summa-
rized with means, standard deviations, observed ranges, skew-
ness, and kurtosis. These statistics were treated descriptively
rather than as normality-screening criteria because the five-cat-
egory items were analyzed as ordered categorical indicators.

Exploratory factor analysis: EFA was conducted in the de-
velopment sample using a polychoric correlation matrix. Factor-
ability was evaluated with the Kaiser—Meyer—Olkin index and
Bartlett’s test of sphericity. Factor retention was first examined
using ordinal parallel analysis based on 1,000 simulated data-
sets and the 95th-percentile criterion (Garrido et al., 2013).

Two-, three-, and four-factor solutions were then compared
because factor retention was not determined by a single sta-
tistic. MINRES was used to estimate common factors from the
polychoric matrix, and Promax rotation allowed correlated di-
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mensions. Solutions were evaluated using explained variance,
RMSR, RMSEA, TLI, BIC, theoretical interpretability, communal-
ities, primary loadings, cross-loadings, and factorial complexity.
Communalities and factorial complexity were examined before
interpreting factor loadings; items showing comparatively weak
communalities, weak primary loadings, or complex cross-load-
ing patterns were flagged for substantive review rather than
automatically deleted. Item retention therefore reflected
combined psychometric and theoretical evidence rather than
a single numerical criterion (Worthington & Whittaker, 2006).
Complete alternative loading matrices are reported in the Sup-
plementary Material.

Confirmatory factor analysis and model comparison: CFA
was conducted exclusively in the confirmatory sample using
the weighted least squares mean- and variance-adjusted esti-
mator (WLSMV), with all items treated as ordered categorical
indicators. WLSMV was selected because robust weighted least-
squares estimation is appropriate for ordinal indicators and
avoids reliance on the continuous multivariate-normal assump-
tions of conventional maximum-likelihood estimation (Flora &
Curran, 2004; Li, 2016).

Competing models were evaluated: a unidimensional model
(M1); a two-factor model separating stigma-oriented from pos-
itively worded/reverse-keyed items (M2); the original four-do-
main model (M4); the empirical four-factor EFA model (M5:
EF1 = X11, X14-X19; EF2 = X6—-X9, X12; EF3 = X1-X4; EF4 = X5,
X10, X13, X20); and a more parsimonious three-factor model
combining the two most strongly associated substantive factors
(M7). The empirical four- and three-factor models were addi-
tionally compared using the appropriate scaled x? difference
test. Second-order and bifactor specifications were examined
as sensitivity analyses; inadmissible solutions were not inter-
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preted substantively.

Model evaluation included scaled ¥, degrees of freedom,
CFI, TLI, RMSEA with its 90% confidence interval, and SRMR.
CFI/TLI values near .95, RMSEA near .06, and SRMR below ap-
proximately .08 were treated as descriptive reference values
rather than rigid cutoffs (Hu & Bentler, 1999), given evidence
that their behavior varies across estimators, model structures,
sample sizes, and data characteristics (Goretzko et al., 2024;
Groskurth et al., 2024). Model selection therefore considered
relative fit, standardized parameters, admissibility, theoretical
interpretability, and factor differentiation.

Reliability, within-model construct evidence, and sensi-
tivity analyses: For each empirical factor, Cronbach’s a was
estimated from observed scores, whereas ordinal a used poly-
choric correlations and McDonald’s w used standardized CFA
loadings (Gadermann et al., 2012). Average variance extracted
(AVE) and composite reliability (CR) were calculated from stan-
dardized loadings to describe within-factor convergence (For-
nell & Larcker, 1981). Factor differentiation was examined using
latent correlations and HTMT based on polychoric correlations;
values approaching or exceeding .90 were treated as evidence
warranting scrutiny rather than as an automatic deletion rule
(Henseler et al., 2015).

Because no independent external stigma or attitude mea-
sure was administered, AVE and HTMT were not interpreted
as evidence of external convergent, discriminant, criterion, or
predictive validity.

Because X20 showed the weakest standardized loading in
the empirical CFA model, a sensitivity analysis compared the
20-item solution with an otherwise equivalent 19-item model
excluding X20. After model selection in the independent sub-
samples, the fixed empirical model was re-estimated in the full

Table 1. Participant Characteristics in the Total Sample (N = 1,065)

Characteristic Category n %
Sex Female 618 58.03
Male 447 41.97
Marital status Single 853 80.09
Married 104 9.77
Cohabiting 87 8.17
Divorced 15 1.41
Widowed 6 0.56
Educational attainment No formal education 23 2.16
Primary 36 3.38
Secondary 319 29.95
Incomplete higher education 455 42.72
Completed higher education 232 21.78
Age, years M 23.46 —
SD 4.94 —
Range 18-39 —

Note. Percentages may differ slightly from 100 because of rounding.
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sample (N = 1,065) solely to obtain more precise standardized
parameters and latent correlations. No structural modifications
were introduced, and this re-estimation was not treated as an
independent confirmation of the factor structure.

Measurement invariance across sex: Measurement invari-
ance was assessed using multigroup CFA for ordered categorical
indicators. Configural and metric models were examined fol-
lowing recommendations for categorical CFA (Wu & Estabrook,
2016). Nested models were evaluated using the scaled x? differ-
ence test together with changes in CFl and RMSEA; ACFI £.010
and ARMSEA < .015 were treated as descriptive indicators of
negligible deterioration rather than mechanical decision rules
(Chen, 2007).

A nominal scalar specification was also examined; however,
scalar invariance was not claimed when that specification failed
to impose an identifiable additional set of restrictions beyond
the metric model. Consequently, latent mean comparisons
were not performed.

Statistical software and reproducibility: All analyses were
conducted in R 4.5.3 (R Core Team, 2026) with RStudio. Data
management used readxl and dplyr; psych was used for descrip-
tive statistics, polychoric correlations, KMO, Bartlett’s test, EFA,
and reliability analyses; GPArotation for oblique rotation; and
lavaan for CFA, competing models, standardized solutions, la-
tent correlations, and multigroup analyses, with semTools used
where applicable (Rosseel, 2012). The fixed seed 20260916,
complete analytical script, and sessioninfo() output were re-
tained to document reproducibility.

Ethical considerations

The study was approved by the Research Ethics Committee
of Universidad Peruana Unién (Resolution No. 2025-CEB-FCS-
UPeU-No. 005/2026) and was conducted in accordance with
the University’s Code of Ethics for Research and applicable eth-
ical requirements for research involving human participants
(Universidad Peruana Unién, 2021). Data were used exclusively
for scientific and academic purposes under the conditions ap-
proved by the committee.

RESULTS
Sociodemographic Analysis

The total sample comprised 1,065 adults residing in Juliaca,
Peru. Women represented 58.0% of participants (n = 618) and
men 42.0% (n = 447). Mean age was 23.46 years (SD = 4.94;
range = 18-39 years), and 53.1% of participants were between
18 and 22 years of age. Most participants were single (80.1%),
and incomplete higher education was the most frequently re-
ported educational level (42.7%; Table 1). These characteristics
should be considered when interpreting the scope of the psy-
chometric findings.

The sample was partitioned into mutually exclusive de-
velopment (n = 533) and confirmatory (n = 532) subsamples.
Item-level descriptives and exploratory analyses were conduct-
ed in the development sample, whereas confirmatory analyses
were conducted independently in the confirmatory sample.
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Item-level descriptive statistics

All 20 items used the complete five-category response
range. In the development sample, item means ranged from
2.84 (X3) to 3.60 (X20), with standard deviations between 0.88
and 1.06. Skewness ranged from -0.33 to 0.08 and kurtosis from
-0.38 to 0.24, indicating no marked asymmetry or extreme uni-
variate distributional features. Complete item-level statistics
are reported in the Supplementary Material.
The four positively worded items (X5, X10, X13, and X20) were
reverse-scored before psychometric analyses. Their item-rest
correlations were positive after recoding, ranging from .323
for X20 to .512 for X5. X20 consequently showed the weakest
item-level association within this subset and was examined fur-
ther in sensitivity analyses.

Content validity

Content-based evidence was favorable. Overall Aiken’s V co-
efficients ranged from .96 to 1.00, whereas coefficients across
clarity, relevance, and representativeness ranged from .94 to
1.00. The lower limits of the corresponding 95% confidence in-
tervals ranged from .74 to .82, indicating high point estimates
but some variation in precision across evaluations.
Qualitative feedback from the six expert judges resulted primar-
ily in wording refinements intended to increase clarity and pre-
cision, including revisions to X4, X15, and X20; no item was elim-
inated solely on content-validity grounds. Complete item-level
Aiken’s V estimates and confidence intervals are provided in the
Supplementary Material.

Exploratory factor analysis

Factorability and factor retention: The polychoric correla-
tion matrix showed strong factorability (KMO = .938; item-level
KMO = .772-.968), and Bartlett’s test of sphericity was signifi-
cant, x%(190) = 7,323.86, p < .001.

Ordinal parallel analysis favored two factors: the first two
empirical eigenvalues (10.088 and 1.828) exceeded the corre-
sponding 95th-percentile simulated values (1.467 and 1.377),
whereas the third empirical eigenvalue (1.153) did not exceed
its simulated value (1.316). However, comparison of explor-
atory solutions produced non-convergent retention evidence.
The four-factor solution explained 62.6% of the variance and
showed comparatively better indices (RMSR = .018, RMSEA =
.079, TLI = .910, BIC = -223.20) than the two-factor solution
(55.1%, RMSR = .037, RMSEA = .112, TLI = .822, BIC = 208.33)
and the three-factor solution (59.0%, RMSR = .028, RMSEA =
.100, TLI = .856, BIC = 14.10). Accordingly, the four-factor solu-
tion was retained as the strongest relative multidimensional
representation examined, rather than as a structure uniquely
supported by all factor-retention criteria.

Full parallel-analysis results and comparisons among the
two-, three-, and four-factor solutions are reported in the Sup-
plementary Material.

Four-factor exploratory structure: Communalities were ex-
amined before interpretation of the rotated factor pattern and
ranged from .466 to .822. In particular, X13 yielded h? = .474 in
the development subsample.

The four-factor solution did not reproduce the four original
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conceptual domains in a simple manner. For clarity, the empir-
ical factors are designated EF1-EF4. EF1 comprised X11 and
X14-X19, EF2 comprised X6—X9 and X12, EF3 comprised X1-X4,
and EF4 comprised X5, X10, X13, and X20.

Several items nevertheless displayed secondary loadings or
factorial complexity. X3, X9, X12, and X14 showed secondary
coefficients > .30. X11 was particularly ambiguous, with es-
sentially equivalent loadings on EF1 (.306) and EF2 (.313) and
a complexity value of 3.01. Because this difference was trivial
(.007), X11 was treated explicitly as a cross-loading item rather
than being reassigned solely on the basis of the largest round-
ed coefficient; the retained confirmatory specification allocated
X11 to EF1. X20 also showed a negative secondary loading on
EF2 (-.393) in addition to its primary loading on EF4 (.826).

Confirmatory factor analysis

Comparison of competing measurement models: Compet-
ing specifications were evaluated with WLSMV in the indepen-
dent confirmatory sample (n = 532). The unidimensional model
showed poor fit, as did the original theoretical four-factor mod-
el. Separating the four reverse-keyed items into a second factor
improved fit but remained insufficient.

The empirical four-factor specification provided the stron-
gest relative fit, scaled x?(164) = 902.79, CFl = .935, TLI = .924,
RMSEA = .092, 90% Cl [.086, .098], SRMR = .051. The empiri-
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cal three-factor alternative showed slightly weaker fit, x*(167)
= 988.61, CFl = .927, TLI = .917, RMSEA = .096, 90% CI [.091,
.102], SRMR = .053. The four-factor model also fit significantly
better than the three-factor alternative, Ax%(3) = 76.71, p < .001.

Accordingly, the empirical four-factor model was retained as
the principal measurement specification. However, its absolute
fit was mixed rather than close: CFl and TLI remained below .95
and RMSEA remained above .08. Selection of this model there-
fore reflects its superior relative performance among the com-
peting models, not evidence of optimal fit.

Standardized parameters and complementary models:
Standardized loadings for the retained model in the confirma-
tory sample ranged from .525 to .831; X20 showed the weakest
loading (A = .525), whereas the remaining indicators were ap-
proximately > .68. All loadings differed statistically from zero.

After the model structure had been selected, the same fixed
specification was re-estimated in the full sample (N = 1,065) for
parameter refinement only. Standardized loadings ranged from
.523 to .830, with X20 again showing the weakest loading (A
=.523). The complete standardized solution is provided in the
Supplementary Material and represented graphically in Figure
1.

The second-order specification did not yield an admissible
primary WLSMV solution and showed poor fit when examined
with MLR; the exploratory bifactor model produced an improp-

Table 2. Exploratory Factor Pattern Matrix for the Four-Factor Solution in the Development Sample (n = 533)

Item h*  Complexity EF1 EF2 EF3 EF4
X1 .547 1.169 - — .644 —
X2 .624 1.004 - - .820 —
X3 .681 1.877 324 — .586 —
X4 .623 1.586 - — .614 —
X5 .466 1.153 - - — .581
X6 .635 1.310 — .595 — —
X7 .675 1.080 - 729 — —
X8 .822 1.079 - .965 — —
X9 .653 1.618 .310 .568 — —
X10 .625 1.247 - — — .752
X11 .641 3.012 306 313 — —
X12  .648 1.761 .364  .569 — —
X13 474 1.623 - — — .619
X14 618 1.838 495 362 — —
X15 .654 1.199 .610 - — —
X16 .595 1.268 .680 — — —
X17  .705 1.013 .835 - - -
X18  .614 1.005 .787 - — —
X19 .645 1.151 .697 — — —
X20 .574 1.485 — -.393 - .826

Note. MINRES pattern coefficients after Promax rotation of the polychoric correlation matrix. Coefficients with [A| < .30 are sup-

pressed to improve readability; the complete unsuppressed matrix is provided in the Supplementary Material. Boldface indicates

the loading used for the retained empirical allocation, except X11, which showed essentially equivalent cross-loadings on EF1 and
EF2. The corrected correspondence with the original R output is EF1 = MR1, EF2 = MR4, EF3 = MR3, and EF4 = MR2.
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er solution with negative variance estimates. Because these
were complementary analyses, their complete results are re-
ported in the Supplementary Material.

Reliability and within-model construct evidence

Internal consistency was satisfactory across the four empir-
ical factors, although estimates were comparatively lower for
EF4. McDonald’s w ranged from .779 to .903, ordinal a from
.777 to .901, and conventional a from .739 to .881. Composite
reliability exceeded .70 for all factors. AVE was > .50 for EF1-EF3
but was lower for EF4 (.469), indicating weaker within-factor
convergence for this dimension.

Factor differentiation was also not uniform. The full-sample
latent correlations ranged from .545 to .894, with the strongest
association between EF1 and EF2 (r = .894). Consistently, HTMT
in the confirmatory sample was .924 for EF1-EF2, whereas the
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remaining coefficients ranged from .529 to .836. The results
therefore do not support a claim of complete discriminant sep-
aration across all four factors.

Sensitivity analysis for X20

Because X20 showed the weakest standardized loading, an
otherwise equivalent 19-item model was estimated without
this item. The reduced model showed modest improvements
in CFl (.941 vs. .935), TLI (.931 vs. .924), and SRMR (.048 vs.
.051), whereas RMSEA remained essentially unchanged (.093
vs. .092). The overall structural interpretation therefore did not
materially change.

X20 was retained provisionally because its removal pro-
duced only modest improvement and because retaining it pre-
served content representation. Its comparatively weaker per-
formance should nevertheless be reassessed in an independent

Table 3. Confirmatory Fit of Competing Measurement Models in the Confirmatory Sample (n = 532)

Model X2 df CFI TLI RMSEA [90% CI] SRMR
One factor 1767.77 170 .858 .842 .133[.127,.139] .075
Stigma + keyed-item factor  1168.36 169 .911 .900 .106[.100,.111] .058
Four theoretical factors 1495.27 164 .882 .863 .124[.118,.129] .070
Four empirical factors 902.79 164 .935 .924 .092[.086,.098] .051
Three empirical factors 988.61 167 .927 .917 .096[.091,.102] .053

Note. Models were estimated with WLSMV using ordered categorical indicators. Fit indices are interpret-
ed comparatively rather than as mechanical pass/fail criteria. The empirical four-factor model showed
the strongest relative fit but did not meet conventional reference values for close fit across all indices.

Figure 1. Standardized Solution of the Empirical Four-Factor Measurement Model
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sample.

Measurement invariance across sex

The configural model showed CFI =.937, TLI =.935, RMSEA
=.088, and SRMR =.058. Constraining factor loadings to equali-
ty did not deteriorate fit, Ax?(16) = 18.25, p =.310, ACFl = +.004,
and ARMSEA = -.005, supporting metric invariance across sex.

The subsequent nominal scalar specification yielded the
same degrees of freedom and fit indices as the metric model
and therefore did not constitute an independently more restric-
tive test. Consequently, the present results support configural
and metric invariance, whereas scalar invariance was not inde-
pendently established and latent mean comparisons were not
performed.

DISCUSSION

The present study developed and evaluated a Spanish-lan-
guage measure of public stigma toward persons with disabilities
among adults in Juliaca, Peru. The findings provide preliminary
support for measuring disability-related stigmatizing judgments
while also showing that the internal structure is more complex
than originally hypothesized. Three issues are particularly rele-
vant: the empirical factors did not reproduce the four a priori
domains straightforwardly, one factor coincided with the posi-
tively worded/reverse-scored items, and two of the substantive
empirical factors showed limited differentiation. Accordingly,
the proposed structure should be regarded as provisional and
subject to further refinement rather than as a definitive repre-
sentation of disability stigma.

Interpretation of the empirical structure

The discrepancy between the original conceptual organi-
zation and the empirical structure is theoretically informative.
The initial domains—economic disadvantage and productivity,
dependence and autonomy, family and interpersonal function-
ing, and work and educational competence—were conceived
as contexts in which devaluing social judgments may be ex-
pressed, rather than as dimensions explicitly proposed by Goff-
man. The empirical results suggest that respondents did not dis-
tinguish these contexts as sharply as anticipated. In particular,
judgments regarding autonomy, family functioning, education,
and occupational capability appeared to overlap, potentially re-
flecting a broader stereotype concerning perceived functional
competence.
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This pattern is compatible with contemporary conceptual-
izations of stigma as relational and socially situated rather than
reducible to a fixed set of independent domains (Link & Phelan,
2001; Bos et al., 2013). It is also consistent with Carew’s (2026)
distinction between disability stigma and health stigma, ac-
cording to which disability stigma involves adverse judgments
related to impairments, activity limitations, and participation
restrictions rather than a specific diagnosis. The present find-
ings therefore support retaining a multidimensional conceptual
perspective while cautioning against assuming that particular
social contexts necessarily constitute psychometrically discrete
stigma dimensions.

Factor-retention evidence was similarly non-uniform. Paral-
lel analysis favored two factors, whereas the four-factor explor-
atory solution showed the strongest relative multidimensional
fit and was subsequently superior to competing confirmato-
ry specifications. These findings should not be interpreted as
demonstrating that four factors represent the uniquely correct
population structure. Rather, they indicate that the four-fac-
tor representation provided the most informative organization
among the alternatives examined while requiring independent
replication.

A particularly important finding was that EF4 comprised ex-
actly the four positively worded items that were reverse-scored
before analysis (X5, X10, X13, and X20). This correspondence
raises the possibility that EF4 reflects, at least partly, word-
ing-related method variance rather than a fully substantive stig-
ma dimension. Differently keyed items can introduce systematic
covariance and complicate dimensional interpretation, particu-
larly when positive and negative formulations differ cognitively
or linguistically (Stefana et al., 2025). Therefore, EF4 should not
currently be interpreted as an independent substantive domain
of public disability stigma. Future versions should test balanced
wording, substantively equivalent reformulations, and models
explicitly separating wording effects from substantive variance.

The complexity observed for some items reinforces this
interpretation. X11 showed essentially equivalent exploratory
loadings on EF1 and EF2, while X14 and several additional items
exhibited meaningful secondary loadings. Such patterns suggest
that some social judgments may span more than one domain
and that forcing a simple structure could obscure substantive
overlap. Future research using exploratory structural equation
modeling or redesigned item pools may clarify whether these
cross-loadings represent theoretically meaningful intersections

Table 4. Reliability, Within-Factor Convergence, and Factor Differentiation in the Confirmatory Sample (n = 532)

Panel A. Reliability and within-factor convergence

Panel B. HTMT ratios

Factor Items a Ordinala w AVE CR EF1 EF2 EF3 EF4
EF1 7 .881 901 .903 .573 .904 —

EF2 5 .873 .894 .902 .652 .904 924 —

EF3 4 .808 .836 .840 571 .842 .832 .836 -

EF4 4 739 777 779 469 776 578 .554 .529 —

Note. a = Cronbach’s alpha; w = McDonald’s omega; AVE = average variance extracted; CR = composite reliability; HTMT = hetero-
trait-monotrait ratio. The EF1-EF2 HTMT coefficient indicates limited empirical differentiation between these two factors. AVE and
HTMT are interpreted as within-model evidence and not as substitutes for validity evidence involving external measures.
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or insufficiently differentiated item content.

Confirmatory evidence and factor differentiation

The independent confirmatory analysis strengthened the
evidence for the empirically derived structure relative to the
competing specifications, but the absolute fit of the select-
ed model remained mixed. This distinction is important. The
four-factor empirical model performed better than the unidi-
mensional, theoretical four-factor, wording-related two-factor,
and merged three-factor alternatives, yet CFl and TLI remained
below .95 and RMSEA remained above .08. The findings there-
fore support relative superiority, not close or optimal fit. This
cautious interpretation is consistent with current recommenda-
tions against treating universal fit-index cutoffs as mechanical
pass—fail criteria (Goretzko et al., 2024; Groskurth et al., 2024).

The strongest structural concern involved EF1 and EF2. Their
high latent association and HTMT of .924 indicate insufficient
differentiation in the present sample. However, merging these
factors produced poorer confirmatory fit, suggesting that their
relationship cannot be reduced simply to complete redundancy.
One plausible interpretation is that they capture closely related
expressions of a broader stereotype of capability while retain-
ing some distinct item covariance. Replication with revised indi-
cators is required before deciding whether these factors should
remain separate, be combined, or be modeled within a more
flexible structural framework.

The hierarchical models did not provide stronger support
for a general stigma factor. The second-order specification was
not satisfactorily supported under the primary ordinal frame-
work, and the bifactor model produced an inadmissible solu-
tion. Consequently, use of a single total score should not yet
be assumed to have stronger psychometric justification than
factor-level interpretation.

Item performance and reliability

Internal consistency was satisfactory overall, although EF4
showed comparatively weaker performance. Its lower AVE is
consistent with the possibility that the factor combines sub-
stantive content with wording-related variance. Importantly,
AVE and composite reliability provide information about con-
vergence within the measurement model; they should not be
interpreted as evidence of external convergent validity.

X20 warrants particular attention. It showed the weakest
standardized loading, yet its removal produced only modest
changes in global fit. Retaining the item provisionally is there-
fore defensible because deletion solely to optimize fit could un-
necessarily narrow the content domain, particularly given that
the item addresses autonomy in educational and career deci-
sion-making. Nevertheless, future studies should test a sub-
stantively equivalent item written in the same direction as the
stigma-oriented items to determine whether its weaker perfor-
mance reflects wording or content.

The recently developed Peruvian Scale of Attitudes Toward
Persons with Disabilities (SAPD) provides a useful point of com-
parison. That instrument identified cognitive, affective, and
behavioral dimensions in 658 Peruvian adults (Ruiz Fasabi et
al., 2025). However, the SAPD assesses attitudes, whereas the
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present scale was intended to capture public disability stigma
through devaluing judgments and stereotyped expectations.
The differing structures therefore should not be interpreted
as conflicting findings; rather, they illustrate that disability-re-
lated attitudes and public stigma are conceptually related but
non-equivalent constructs. The SAPD study and its sample char-
acteristics are independently documented in the published ar-
ticle.

Measurement invariance

The configural and metric results provide preliminary evi-
dence that the factor-loading pattern operates similarly across
women and men in this sample. However, scalar invariance
was not independently established because the nominal sca-
lar specification did not impose distinguishable additional con-
straints beyond the metric model. Latent mean comparisons by
sex are therefore not warranted. Future studies should examine
threshold invariance using explicitly identified models for or-
dered categorical indicators before making group comparisons.

Implications for disability and rehabilitation research

Conceptual specificity is important when disability stigma
is examined in rehabilitation contexts. Carew (2026) empha-
sizes that disability stigma should be distinguished from health
stigma because adverse judgments associated with activity
limitations and participation restrictions may create barriers in-
dependently of judgments about a particular health condition.
The present scale targets judgments concerning productivity,
autonomy, family roles, education, employment, and interper-
sonal functioning, all of which may be relevant to participation
and inclusion.

Research has likewise documented how disability stigma
can restrict educational and social participation among per-
sons with physical disabilities. If subsequent studies confirm its
structure and external validity, the instrument could contribute
to research on attitudinal barriers, participation, rehabilitation,
return to education or employment, and stigma-reduction in-
terventions. At its current developmental stage, however, it
should be used primarily for research and further psychometric
evaluation rather than individual clinical assessment, screening,
or decision-making.

Strengths and limitations

The study has several methodological strengths. A relatively
large sample was analyzed using procedures appropriate for or-
dered categorical indicators, including polychoric correlations,
ordinal parallel analysis, MINRES, and WLSMV. Most important-
ly, exploratory and confirmatory analyses were conducted in
mutually exclusive subsamples, reducing direct circularity be-
tween structure development and confirmation.

Several limitations require consideration. First, participants
were recruited through non-probability convenience sampling
in a single Peruvian city, and the sample was predominantly
composed of younger adults, with a mean age of 23.46 years.
Consequently, neither the factor structure nor score distribu-
tions should be generalized to the broader Peruvian adult pop-
ulation without replication across older, geographically diverse,
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and socioeconomically heterogeneous samples.

Second, although the exploratory and confirmatory subsa-
mples were mutually exclusive, allocation was based on par-
ticipant-ID parity rather than random assignment. If IDs were
associated with recruitment order, unmeasured temporal or
recruitment-related clustering cannot be completely excluded.
Independent external replication therefore remains necessary.

Third, the internal structure was not unequivocal. Parallel
analysis favored two factors, the four-factor exploratory solu-
tion showed the strongest relative multidimensional perfor-
mance, the selected CFA model exhibited mixed absolute fit,
EF1 and EF2 were insufficiently differentiated, and EF4 coincid-
ed with item wording direction. Together, these findings indi-
cate that the current structure remains provisional.

Fourth, the response instructions asked respondents how
frequently they agreed with each statement while using fre-
qguency anchors ranging from Never to Always. Although admin-
istered consistently to all participants, this mismatch between
the agreement-oriented prompt and frequency-based response
categories may have affected response processes. Future ad-
ministrations should evaluate response options aligned directly
with the judgment requested by the items.

Fifth, no independent measure of disability stigma or the-
oretically related external construct was administered. There-
fore, evidence based on relations with external variables—in-
cluding convergent, divergent, criterion, predictive, and known-
groups evidence—remains unavailable.

Finally, content evaluation relied on professional expert
judgment without formal participatory co-design involving
persons with lived experience of disability. Future refinement
should incorporate cognitive interviews and participatory re-
view with persons with disabilities to evaluate comprehensibil-
ity, relevance, and potential unintended interpretations. This is
particularly important because statements intended to repre-
sent stigmatizing stereotypes should not inadvertently classify
accurate recognition of structural or environmental barriers as
individual stigma.

Conclusion

The proposed Spanish-language scale provides promising
preliminary evidence for assessing public stigma toward per-
sons with disabilities among adults in Juliaca, Peru. The empir-
ical four-factor specification showed the strongest relative per-
formance among the models examined, but the evidence also
revealed important structural limitations, including incomplete
differentiation between two factors and a fourth factor poten-
tially influenced by item wording. Reliability was generally sat-
isfactory, and metric invariance across sex was supported, but
external validity and scalar invariance remain to be established.

Accordingly, the instrument should presently be considered
a developing research measure rather than a definitive or clin-
ically applicable scale. Independent replication, refinement of
reverse-keyed and cross-loading items, involvement of persons
with lived experience of disability, evaluation of aligned re-
sponse formats, and examination of associations with external
measures are necessary before broader application.
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