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Abstract

Background: Although the Perceived Stress Scale (PSS-10) is widely
used, rigorous assessment of its internal structure among healthcare
students remains necessary. Objective: To evaluate the psychometric
properties of the PSS in healthcare university students. Method:
Two random samples totaling 399 healthcare students completed
the PSS-10. Exploratory factor analysis used WLSMV estimator with
oblique rotation. Confirmatory factor analysis employed Structural
Equation Modeling with covariance matrix. Orthogonal bifactor
analysis tested PSS-10 dimensionality. Analyses were conducted for
both total sample and gender-stratified subgroups. Multi-group
confirmatory factor analysis assessed gender equivalence of factor
structure. Results: Scale items showed satisfactory factor loadings
(> .40), good internal consistency (α > .80) and reliability
(ω > .84), and acceptable discriminant validity between factors
(< .85). Correlations between PSS-10 factors and psychological
distress and resilience were of expected magnitude and direction.
Confirmatory factor analysis indicated better adjustment parameters
(RMSEA = .091; CFI = .977; SRMR = .032) for the two-factor
solution (negative perception and stress coping) for both the total
sample and sex. Conclusions: The two-factor model showed no
measurement invariance across gender groups. Orthogonal bifactor
models supported PSS-10 unidimensionality.  Despite statistical
nuances across factor models, the PSS-10 provides a robust, simple,
unidimensional measure of perceived stress among healthcare
students.

Keywords: Stress, University Students, Test Validity, Psychometrics.

Resumen

Antecedentes: aunque la Escala de Estrés Percibido (PSS-10) es
ampliamente utilizada, sigue siendo necesaria una evaluación
rigurosa de su estructura interna entre estudiantes de ciencias de la
salud. Objetivo: evaluar las propiedades psicométricas de la PSS
en estudiantes universitarios de ciencias de la salud. Método: dos
muestras aleatorias que totalizaron 399 estudiantes de ciencias de
la salud completaron la PSS-10. El análisis factorial exploratorio
utilizó el estimador WLSMV con rotación oblicua. El análisis
factorial confirmatorio empleó el Modelado de Ecuaciones
Estructurales con matriz de covarianza. El análisis bifactorial
ortogonal evaluó la dimensionalidad de la PSS-10. Los análisis se
realizaron tanto para la muestra total como para subgrupos
estratificados por género. El análisis factorial confirmatorio
multigrupo evaluó la equivalencia de la estructura factorial entre
géneros. Resultados: los ítems de la escala mostraron cargas
factoriales satisfactorias (> .40), buena consistencia interna (α >
.80) y fiabilidad (ω > .84), y validez discriminante aceptable entre
factores (< .85). Las correlaciones entre los factores de la PSS-10
y el malestar psicológico y la resiliencia fueron de la magnitud y
dirección esperadas. El análisis factorial confirmatorio indicó
mejores parámetros de ajuste (RMSEA = .091; CFI = .977; SRMR
= .032) para la solución de dos factores (percepción negativa y
afrontamiento del estrés) tanto para la muestra total como por
sexo. Conclusiones: el modelo de dos factores no mostró
invarianza de medición entre grupos de género. Los modelos
bifactoriales ortogonales respaldaron la unidimensionalidad de la PSS-
10. A pesar de los matices estadísticos entre los modelos factoriales,
la PSS-10 proporciona una medida robusta, simple y unidimensional
del estrés percibido entre estudiantes de ciencias de la salud.

Palabras clave: estrés, estudiantes universitarios, validación de test,
psicometría.
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While experiencing some level of stress in daily life
is normal, functioning as an adaptive mechanism
essential for individual engagement, chronic stress has
been linked in the literature to the development of
various physical and psychological health issues (Cohen
et al., 2019; Turner et al., 2020). Therefore, assessing
healthy populations to identify factors associated with
increased risk of chronic stress is crucial (Karyotaki
et al., 2020). Several studies have examined the
prevalence of subjective stress among university
students, both internationally (Gbessemehlan et al.,
2020; Hoteit et al., 2024) and in Brazil (Demenech et
al., 2021; Pacheco et al., 2017).

A substantial portion of the studies employ the
Perceived Stress Scale (PSS) (Cohen et al., 1983),
a measure aligned with the transactional model of
stress (Lazarus & Folkman, 1984). Initially, the PSS
was developed with 14 items; later, reduced versions
with 10 and four items were created (Cohen &
Williamson, 1988). The 10-item version of the PSS
assesses cognitive aspects of stress perception, such
as distress, predictability, and controllability in the face
of situations experienced in the past month (Cohen
& Williamson, 1988). This scale has already shown
validity evidence in several countries such as the
United States (Taylor, 2015), Ecuador (Ruisoto et al.,
2020), Iran (Maroufizadeh et al., 2018), Germany
(Schneider et al., 2017), and China (Huang et al.,
2020).

In a systematic review of 19 PSS validation
studies, it was found that aspects such as internal
consistency and factorial validity are well reported,
while test-retest reliability and criterion validity are
rarely assessed (Lee, 2012). Originally, the PSS-10
is presented as a unidimensional instrument (Cohen
& Williamson, 1988). However, this finding is not
universally agreed upon, as some studies have found
the unidimensional structure to be more appropriate
(Machado et al., 2014; Mitchell et al., 2008; Santos-
Vitti et al., 2024), while others have identified the two-
factor model as more suitable for the instrument
(Lesage et al., 2012; Schneider et al., 2017).

A recent systematic review of the factor structure
of the PSS examined 57 studies with 76 distinct
samples, totaling over 46,000 participants who
completed the PSS-10 and 28,000 who completed the
PSS-14 (Kogar & Kogar, 2024). The authors
conducted a Meta-Analytic Confirmatory Factor
Analysis (MACFA), which revealed that the
correlated two-factor model best explained the factor
structure of the PSS, considering findings related to
dimensionality, factor loadings, omega values, and
measurement invariance. Thus, further research may
contribute to the understanding of the dimensionality
of the PSS-10 in different cultures.

In Brazil, the scale was initially adapted and
validated by Luft et al. (2007) based on a sample of
older adults, identifying good internal consistency
(α = .83) and a unidimensional structure. Three other
studies evaluated the psychometric properties of the
PSS-10 among professors (Machado et al., 2014;
Reis et al., 2010; Soares et al., 2018). Reis et al.
(2010) conducted an exploratory factor analysis based
on a sample of university professors and found two
factors composed of six negative items and four
positive items, as well as satisfactory internal
consistency (α = .87). Machado et al. (2014)
assessed the dimensionality of the PSS-10 and
identified the unidimensional model as the most
appropriate for the scale, using parallel analysis as
the retention criterion. They found factor loadings
greater than 0.4 for all items and adequate internal
consistency (α = .80). Soares et al. (2018) found
good internal consistency (α = .87) and better fitting
indices for the two-factor solution among 222
university professors in the 14-item and 10-item
versions of the PSS.

Another four Brazilian studies have assessed the
PSS-10 among female university students, the general
population, and pregnant women. Dias et al. (2015)
compared one-factor models of the PSS-14, PSS-10,
and PSS-4 among female university students and
identified the PSS-10 as having the most favorable
fit parameters, with excellent internal consistency
(α = .83) and evidence of divergent validity (Dias et
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al., 2015). A population-based study analyzed the
dimensionality of the instrument, comparing the
different 14, 10, and 4-item versions (Faro, 2015). The
results indicated a satisfactory fit for the two-factor
model, and the 10-item scale was found to be
harmonious between the full and reduced versions,
considering the number of items and the statistical
robustness of the instrument. A study with 2,847
pregnant women evaluated using the 14- and 10-item
versions of the PSS (Yokokura et al., 2017) also found
a better fit for the two-factor models, with high
internal consistency (α ≥ .70). The study provided
evidence of convergent and discriminant validity for
the PSS through correlations with a psychological
violence scale, recommending that perceived stress
among pregnant women be assessed using the two-
factor model (Yokokura et al., 2017). Finally, a recent
study with an online convenience sample of 4,970
adults supported the one-factor structure of the PSS-
10 (Santos-Vitti et al., 2024). It demonstrated good
performance across all items, with some showing
differential functioning between men and women
(Santos-Vitti et al., 2024).

No studies evaluating the internal structure of the
PSS-10 that included both male and female university
students were found, underscoring the need to assess
the instrument’s performance in this population from
a sex-based perspective. Thus, this study aimed to
gather evidence of the internal structure of the 10-
item Perceived Stress Scale (PSS-10) among health
science university students, considering men and
women separately.

Method

Research design

This is a cross-sectional, university-based study,
employing systematic random sampling.

Participants

Participants were medical students from a
university in the Midwest region of Brazil, aged over

18 years. Using a census sample, these students
were part of a larger project that assessed health
conditions and associated factors among 2,295 health
science students in 2018. For the present study, two
distinct random samples of 399 medical students (200
women and 199 men in each sample) were selected
for exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA), respectively.

Instruments

The participants completed a comprehensive
structured, pre-tested, self-administered questionnaire,
which included items from the Perceived Stress Scale
(PSS-10). The questionnaire also included other
validated instruments and questions for determining the
participants’ health status and for sociodemographic
characterization (age, sex, race, marital status,
economic class, among others). Economic status was
determined using the classification system adopted by
the Brazilian government and developed by
the Associação Brasileira de Empresas de
Pesquisa (ABEP, Brazilian Association of Research
Companies) (http://www.abep.org), with participants
distributed among strata A, B, and C/D. None of the
students fell into class E. Following the official Brazilian
Census methodology, self-declared skin color (white,
black, pardo [brown], yellow, or indigenous) was used
as a proxy for population-based racial classification.

The PSS-10 was developed by Cohen et al. (1983)
and adapted for the Brazilian context (Luft et al.,
2007; Reis et al., 2010). The original scale comprises
10 items (four positive and six negative), each rated
on a five-point Likert scale from 0 (never) to 4 (very
often). Positive items 4, 5, 7, and 8 are reverse
scored to compute the final score. The total scale
score is calculated by summing the scores of all 10
items (Cohen & Williamson, 1988), with possible
scores ranging from 0 to 40.

The Kessler Psychological Distress Scale (K10)
and the Brief Resilience Scale (BRS) were used to
obtain evidence of convergent and discriminant
validity of the PSS-10, respectively. Both scales were
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translated by bilingual researchers, using back-
translation procedures. In the present study, the scales
showed excellent levels of internal consistency (K10:
α = .929; BRS: α = .823).

The K10 is a 10-item scale that assesses the
frequency of nonspecific psychological symptoms
over the past month (Kessler et al., 2002). Responses
are rated on a five-point Likert scale (1 = None of
the time to 5 = All of the time), with scores ranging
from 10 to 50 points, where higher scores indicate
greater psychological distress. The Brief Resilience
Scale (BRS) consists of six items that measure
resilience (Smith et al., 2008) (e.g., «I tend to bounce
back quickly after hard times»; «It is hard for me to
snap back when something bad happens»), with
responses rated on a five-point Likert scale (1 =
strongly disagree; 5 = strongly agree).

Procedures

Data collection was carried out in person by a
trained research team in November 2018. Students
who participated in the study were approached in the
classroom and received the research questionnaire
along with two copies of the Informed Consent Form
(ICF). The instruments were read aloud by the lead
researcher to facilitate responses, reduce doubts, and
minimize missing data on the studied variables. Those
who agreed to participate signed two copies of the
ICF, keeping one copy for themselves. After
completion, the anonymous questionnaires were
placed in a sealed ballot box. Students who were
absent on the day of data collection were contacted
up to two times to participate in the study.

Data Analysis

Initially, data were double-entered into the EpiData
version 3.1 program and subsequently reviewed to
eliminate typing errors. Then, in the STATA 15.0
program, sociodemographic and economic variables
were analyzed using descriptive statistics, including
means, standard deviations, and relative and absolute
frequencies. In the second phase, Exploratory Factor

Analysis (EFA) and Confirmatory Factor Analysis
(CFA) were conducted using Mplus software,
considering both the total random samples (399 in
each) and by sex (200 women and 199 men in each).

To test the assumptions of the EFA, the WLSMV
(Weighted Least Squares Mean and Variance
Adjusted) with the PROBIT link was used, along with
Geomin oblique rotation, which allows factors to be
related. The CFA was performed using Structural
Equation Modeling, considering the covariance matrix.
Additionally, an orthogonal bifactor analysis was
conducted to examine the dimensionality of the PSS-
10, both in the total sample and in gender-stratified
subgroups. This model assumes the existence of a
general factor that directly influences all items on the
scale (i.e., global perceived stress), along with specific
factors that account for the shared residual variance
among subsets of items (Reise et al., 2013).

To assess model fit for the EFA, CFA, and
bifactor analyses, the following indices were
considered: the chi-square to degrees of freedom ratio
(χ²/df), the Comparative Fit Index (CFI), the Root
Mean Square Error of Approximation (RMSEA), and
the Standardized Root Mean Square Residual
(SRMR). χ²/df values typically indicate a good
model fit between 2 and 3, CFI values close to or
greater than .90, RMSEA values close to or below
.08, and SRMR values close to or below .06
(Bandalos & Gerstner, 2016; Hu & Bentler, 1999).

To evaluate the unidimensionality of the scale
using the bifactor model, in addition to these fit indices,
the following statistical indicators were calculated: the
Explained Common Variance (ECV), which reflects
the proportion of common variance accounted for by
the general factor; the Percent of Uncontaminated
Correlations (PUC), which indicates the percentage
of item correlations influenced solely by the general
factor; and Omega Hierarchical (ωH), which
estimates the proportion of variance in total scores
attributable to the general factor (Reise et al., 2013;
Rodriguez et al., 2016).
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The internal consistency and reliability of the PSS-
10 were measured by Cronbach’s α and the omega
(ω) coefficient, which represents the proportion of
total variance that can be attributed to the true score
(DeVellis, 2017). Values equal to or greater than 0.6
for both measures were considered acceptable
(DeVellis, 2017). Discriminant validity was assessed
through the Multitrait-Multimethod (MTMM)
framework, which examines the extent to which the
scale measures distinct constructs. Within this
framework, we calculated the Average Variance
Extracted (AVE) for each factor. We applied two
complementary criteria: 1) Fornell and Larcker’s
(1981) criterion, which posits that discriminant validity
is established when a factor’s AVE exceeds the
squared correlations between that factor and other
factors in the model, and 2) Kline’s (2015) guideline
that factor correlations should remain below .85 to
indicate adequate distinction between constructs. This
dual-criterion approach strengthened our evaluation
of the PSS-10’s capacity to discriminate between
conceptually related dimensions of perceived stress.

Multi-group confirmatory factor analysis (MG-
CFA) assessed the equivalence of factor structure
across biological sex. The analysis followed three
steps: (1) Configural invariance, verifying the
structure’s plausibility across groups; (2) Metric
invariance, testing factor loading equivalence; and
(3) Scalar invariance, examining variance and
covariance equivalence. Given the sensitivity of χ2

and Δχ2 to large samples, factorial invariance was
determined using ΔCFI (≤ .01) and ΔRMSEA
(< .015) relative to the less restrictive model
(Pendergast et al., 2017). To assess the convergent

and discriminant validity of the two-factor structure
of the PSS-10, Spearman correlation analyses were
conducted between the subscales of the PSS-10, the
Kessler Psychological Distress Scale (K10) and the
Brief Resilience Scale (BRS).

Results
The demographic and socioeconomic

characteristics of the two samples of 399 students
are presented in Table 1. The majority were between
20 and 21 years of age and had white skin color. Most
students had no fixed partner and belonged to
economic classes A and B (Table 1).

Internal Consistency and Reliability

The one-factor solution showed a Cronbach’s
alpha (α) of about .88 (in the entire sample) and an
omega (ω) of .91, indicating strong internal
consistency and reliability. In the two-factor solution,
both α and ω remain high (≥ .80) across the total
sample and in the sex-stratified groups (Table 2).

Convergent and Discriminant Validity

All Average Variance Extracted (AVE) values
exceeded .50, indicating adequate precision in
capturing the underlying construct across the different
models, thus supporting convergent validity.
Moreover, factor correlations in both the total sample
and within each sex indicate that negative perception
of stress was strongly associated with higher
psychological distress (K10) and moderately
associated with lower resilience (BRS), suggesting
acceptable discriminant validity (Supplemental Table).
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Age range (in years)
18 to 19 44 (22) 31 (15.5) 28 (14) 27 (13.5)
20 to 21 62 (31) 65 (32.5) 63 (51.5) 69 (34.5)
22 to 23 54 (27) 57 (28.5) 61 (30.5) 64 (32)
24 or more 40 (20) 47 (23.5) 48 (24) 40 (20)

Skin color
White 124 (62) 124 (62) 129 (64.5) 115 (57.5)
Black or Mixed Race 72 (36) 75 (35) 63 (31.5) 81 (40.5)
Others 4 (2) 6 (3) 8 (4) 4 (2)

Marital status
With partner 22 (11) 22 (11) 19 (9.55) 18 (9)
Without partner 178 (89) 177 (89) 180 (90.45) 182 (91)

Economic class
Class A 121 (63.02) 90 (46.15) 116 (59.49) 102 (52.04)
Class B 59 (30.73) 91 (46.67) 65 (33.33) 79 (40.31)
Class C/D 12 (6.5) 14 (7.18) 14 (7.18) 15 (7.65)

Table 1
Sociodemographic characteristics of the medical students

Variables

EFA (n = 399) CFA (n = 399)

Men Women Men Women
N (%) N (%) N (%) N (%)

Exploratory Factor Analysis

The one-factor solution showed unfavorable fit
indices (RMSEA = .154; CFI = .931; TLI = .911;
SRMR = .070), indicating a suboptimal model fit. In
contrast, the two-factor solution demonstrates a
significant improvement (RMSEA = .128; CFI = .964;

TLI = .946; SRMR = .050), suggesting a considerably
better fit than the one-factor model. Both men and
women exhibit the same pattern, with the two-factor
model providing a superior fit. Overall, the RMSEA
and CFI/TLI indices follow similar trends, primarily
supporting the two-factor structure (Table 2).
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Table 2
EFA and internal consistency of the 10-item PSS-10 among medical students (N = 399)

1) ... been upset because of something .717 .765 -.028 .664 .610 .075 .738 .908 -.140
that happened unexpectedly?

2) ... felt that you were unable to control .827 .719 .152 .782 .697 .118 .865 .725 .201
the important things in your life?

3) ... felt nervous and «stressed»? .764 .904 -.127 .773 .949 -.185 .718 .742 .012
4) ... felt confident about your ability to .674 .149 .595 .681 .046 .732 .629 .244 .449

handle your personal problems?
5) ... felt that things were going .748 -.015 .848 .738 -.005 .850 .770 .041 .818

your way?
6) ... found that you could not cope with .573 .589 .011 .553 .562 .007 .556 .622 -.030

all the things that you had to do?
7) ... been able to control irritations .679 .540 .182 .699 .646 .080 .638 .405 .295

in your life?
8) ... felt that you were on top of things? .795 .084 .798 .778 .244 .615 .794 -.008 .915
9) ... been angered because of things .664 .679 .012 .665 .835 -.179 .623 .511 .162

that were outside of your control?
10)...felt difficulties were piling up so .801 .634 .220 .825 .807 .046 .783 .557 .297

high that you could not
overcome them?

Internal consistency (α) .88 .85 .80 .87 .84 .81 .87 .84 .78

ω Coefficient .91 .87 .84 .91 .86 .84 .91 .86 .84

AVE .53 .55 .64 .52 .54 .64 .52 .53 .64

Adjustment
χ2(df) 364.13* (35) 195.14* (26) 197.18*(35) 121.11* (26) 196.78*(35) 100.330* (26)
RMSEA (CI) .154 .128 .153 .136 .152 .120

(.139 - .168) (.111 - .145) (.132 - .174) (.112 - .160) (.132 - .173) (.095 - .145)
CFI .931 .964 .935 .962 .919 .963
TLI .911 .938 .916 .934 .895 .935
SRMR .070 .046 .078 .055 .078 .05
F1-F2 Correlation .81 .80 .80

Total sample (n = 399) Men (n = 199) Women (n = 200)

1 factora 2 factorsb 1 factorc 2 factorsd 1 factore 2 factorsf

In the last month, how often have you... 1 1 2 1 1 2 1 1 2

Notes: Values in bold: p < .05; *Item allocation in factors according to higher factor loading. One factor = F1 - Perceived stress. Two factors = F1 – Negative Perception;
F2 – Coping. Indices = (α): Cronbach’s Alpha Coefficient; (ω): Omega Coefficient; AVE (Average Variance Extracted); χ2: (Chi-square); RMSEA (Root Mean Square
Error of Approximation); CFI (Comparative Fit Index); TLI (Tucker Lewis-Index), SRMR (Standardized Root Mean Square Residual); F1-F2 Correlation (Geomin
Factor Correlation).

Confirmatory Factor Analysis

Table 3 presents the fit indices and multigroup
confirmatory factor analysis (MG-CFA) results for

three models: one factor, two factors, and orthogonal
bifactor. It also includes the ECV, Hierarchical ω and
PUC metrics for the bifactor model.
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One Factor

Total sample 357.755 (35) .934 .915 .053 .152 (.138 - .167)
Female 211.696 (35) .921 .898 .058 .159 (.139 - .180)
Male 254.025 (35) .916 .892 .059 .177 (.157 - .198)
Configural 499.190 (100) .910 - .919 .061 .141 (.129 - .154) -
Metric 363.173 (108) .942 -.032 .952 .057 .109 (.097 - .121) -.032
Scalar 363.173 (108) .942 .000 .952 .057 .109 (.097 - .121) .000

Two Factors

Total sample 146.291 (34) .977 .970 .032 .091 (.076 - .106)
Female 112.783 (34) .965 .953 .042 .108 (.086 - .130)
Male 120.350 (34) .967 .956 .038 .113 (.091 - .135)
Configural 416.858 (98) .993 - .991 .052 .128 (.115 - .140) -
Metric 371.977 (108) .940 -.053 .950 .052 .111 (.099 - .123) -.017
Scalar 229.584 (106) .972 .032 .976 .047 .076 (.063 - .090) -.035

Bifactor

Total sample 166.678 (28) .971 .953 .034 .111 (.095 - .128)
Female 77.693 (28) .975 .960 .037 .094 (.070 - .119)
Male 72.103 (28) .982 .971 .034 .089 (.064 - .115)

ECV wH PUC

Total sample .795 .936 .467
Female .719 .768 .467
Male .793 .845 .467

Table 3
CFA and MG-CFA for the one-factor, two-factor, and orthogonal bifactor models for the PSS-10 according to biological
sex (N = 399)

Models

Notes: χ² = chi-square; df = degrees of freedom; CFI = Comparative Fit Index; ΔCFI = Delta relative to the CFI of the Configural model;
TLI = Tucker Lewis Index; SRMR = Standardized Root Mean Square Residual; RMSEA = Root Mean Square Error of Approximation;
ΔRMSEA = Delta relative to the RMSEA of the Configural model; Configural = fixed factor structure across groups; Metric = fixed factor
structure and factor loadings across groups; Scalar = fixed factor structure, factor loadings, thresholds, and scalars across groups; ECV
(Explained Common Variance); ωH (Hierarchical Omega). n Women = 200; n Men = 199.

χ² (df) CFI ΔCFI TLI SRMR RMSEA (90% CI) ΔRMSEA

The CFA results confirmed the EFA patterns, with
the two correlated first-order factors consistently
providing the best-fit indices across both the overall
and sex-stratified samples (Table 3). However, the
results for the orthogonal bifactor models also
provided acceptable evidence supporting the
unidimensionality of the PSS-10. The ECV values

were all above .60 (Reise et al., 2013), with estimates
of .79 for the total sample, .79 for males, and .71 for
females. Similarly, the ωH coefficients exceeded .70
across the total sample and gender-specific subgroups
(Reise et al., 2013), indicating that a substantial
proportion of the reliable variance in total scores is
attributable to the general factor. Additionally, item
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factor loadings were consistently higher on the
general factor than on the specific factors, further
supporting the dominance of a single latent dimension.
The PUC parameter was relatively low (≤ .47),
suggesting that a considerable number of item
correlations are influenced by specific factors. Taken
together, these indices suggest that the PSS-10 can
also be considered unidimensional in this population
(Reise et al., 2013; Rodriguez et al., 2016). Factorial
loadings for one-factor, two-factor, and bifactor
models are available as Supplementary Material.

Invariance Testing

The results of the MG-CFA, presented in Table 3,
provided limited support for measurement invariance
across gender groups. For both the one-factor and two-
correlated-factors models, most changes in the
Comparative Fit Index (ΔCFI) and Root Mean Square
Error of Approximation (ΔRMSEA) exceeded the
recommended thresholds for invariance (Pendergast
et al., 2017). Only the transition from metric to scalar
invariance in the one-factor model approached
acceptable criteria. These findings suggest the
presence of potential differential item functioning in the
PSS-10 across gender groups.

Discussion
This study aimed to investigate the construct validity

and dimensionality of the PSS-10 among young
university students, with a specific focus on examining
potential differences by sex. The instrument’s internal
consistency and reliability showed adequate results,
above .7 (Hair et al., 2009). These findings are in line
with those observed in other studies in international
(Lee, 2012; Kogar & Kogar, 2024) and national
contexts (Faro, 2015; Soares et al., 2018; Yokokura et
al., 2017). Likewise, the average variance extracted
(AVE) did not violate the recommended cut-off points
in the literature, and the factor loadings were all above
.50, apart from two, which supports evidence of the
precision of the PSS-10 in measuring the latent trait
(Valentini & Damásio, 2016). The correlations between
the PSS-10 factors were high but still below the

recommended threshold (< .85), suggesting that while
the factors form the evaluation of a higher-order latent
variable, they measure specific characteristics.

Considering the PSS-10 dimensionality, the two-
factor correlated model demonstrated the most
appropriate fit parameters for both the overall sample
and when analyzed separately by gender. At the same
time, the bifactor analysis results offered psychometric
evidence supporting the scale’s unidimensional structure
among Brazilian university students. These nuanced
findings contribute to the ongoing scholarly debate
surrounding the PSS-10’s dimensionality.

The original authors of the PSS-10 considered the
two-factor structure inadequate both theoretically and
statistically (Cohen & Williamson, 1988). They argued
that the division into two factors merely reflected the
response structure of the scale items, which include
both positive and negative statements (Cohen &
Williamson, 1988). However, this argument has been
criticized, and several subsequent studies have
confirmed a two-correlated-factor structure in
international (Anwer et al., 2020; Khalili et al., 2017;
Lee, 2012; Messineo & Tosto, 2024; Nielsen et al.,
2016; Tsegaye et al., 2022; Kogar & Kogar, 2024) and
national contexts (Faro, 2015; Luft et al., 2007; Reis
et al., 2010; Yokokura et al., 2017). In a recent study,
Anwer et al. (2020) assessed the factorial structure
among Saudi health science university students
showing that the two-factor model of the PSS had
better fitting parameters. Faro (2015) and Yokokura et
al. (2017) also indicated a better statistical fit for the
bidimensional model among the general population and
pregnant women, respectively.

In contrast to our findings, another Brazilian study
involving university professors supported the existence
of only one factor, although the results showed some
low factor loadings (Machado et al., 2014). In this study,
all items were highly loaded onto the designated factors.
It is worth noting that the fit indices were similar
between men and women, suggesting the existence of
a latent pattern corroborated across the different
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samples of the study. Such findings were also observed
in the study by Nielsen et al. (2016).

The two-factor structure results from assessing
two distinct facets of stress. The first facet
encompasses the negative effects caused by stress
on perception and refers to the state of wear and/or
suffering experienced by individuals in such situations
(Lazarus & Folkman, 1984). The second facet, a
positive factor, relates to the perception of one’s
ability to cope with stressors (Lazarus & Folkman,
1984). In the present study, Factor 1, related to the
negative perception of stress, was composed of items
1, 2, 3, 6, 7, 9, and 10, while Factor 2, related to stress
coping, comprised items 4, 5, and 8 of the PSS-10.
This factor structure differs from that found in other
studies where item 7 («How often have you been
able to control irritations in your life?») had a better
factor loading on Factor 2 (Kogar & Kogar, 2024;
Messineo & Tosto, 2024; Reis et al., 2010; Schneider
et al., 2017; Yokokura et al., 2017). This highlights
the need for further studies to examine the behavior
of PSS-10 items in different populations, considering
sociodemographic characteristics.

Previous researchers argued that bifactor analysis
could offer more comprehensive and robust insights
into the PSS-10’s internal structure compared to
traditional one- and two-factor analytical approaches
(Reise et al., 2013; Rodriguez et al., 2016). Our bifactor
analysis findings support the primacy of a global
perceived stress construct, revealing minimal
substantive multidimensionality within the PSS-10
instrument. These results align with recent studies that
have comparatively examined one-factor, two-factor,
and bifactor models (Juárez-Garcia et al., 2023; Lee
& Jeong, 2019; Pretorius, 2023; Santos-Vitti et al.,
2024). However, it is important to note that our results
did not indicate the bifactor model as the optimal fit
for the data when considering RMSEA parameters.

Such seemingly contradictory findings are not
uncommon in psychological scales measuring closely
related constructs. In practical terms, our results
suggest that although a strict two-factor model may

demonstrate superior statistical performance, the
bifactor analysis reveals a single dominant dimension
underlying most of the items’ variance. Nevertheless,
it is important to be mindful of the intended use of the
scale. If the two factors correspond to conceptually
distinct subdomains that are theoretically meaningful
and have different correlates or outcomes, scoring
these subdimensions separately might still be
warranted. On the other hand, if one simply needs a
global measure of the perceived stress among college
students (and the subfactors do not provide unique
explanatory power), the bifactor model’s evidence of
a strong general factor supports treating the scale as
essentially unidimensional for most applied purposes.

Contradicting previous findings with students and
the general adult population (Juárez-Garcia et al.,
2023; Lee, 2022; Messineo & Tosto, 2024; Santos-
Vitti et al., 2024), we found evidence indicating
significant variations in model parameters between
male and female samples. It suggests potential
differential item functioning in the PSS-10, implying
that some items may be interpreted or responded to
differently by male and female participants. Future
studies should further investigate PSS-10 equivalence
either across gender groups or among people with
distinct age, educational and social class groups.

The present study also gathered evidence of
convergent and discriminant validity for the two factors
of the PSS-10, with strong or moderate correlations
in both samples of men and women. The results
indicated that scores on Factor 1 of the PSS-10, which
reflect the negative emotional perception of stress,
converged with the scores on the psychological distress
scale and diverged from the scores on the resilience
scale. Conversely, scores on Factor 2, reflecting the
positive perception of controllability and coping with
stress, converged with the scores obtained on the
resilience scale and diverged from those on the
psychological distress scale. The study by Dias et al.
(2015) found evidence of discriminant validity for the
total PSS-10 scores among female university students,
comparing them with burnout and weight concern
measures. Yokokura et al. (2017) found high
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correlations, in the expected direction, between the
scores on the two factors of the PSS-10 and a
psychological violence scale among pregnant women.
To the authors’ knowledge, this is the first Brazilian
study to provide evidence of convergent and
discriminant validity for the two-factor solution of the
PSS-10 by sex.

It is important to report some limitations of the
present research. It was not possible to conduct test-
retest and sensitivity analyses of the instrument due
to the complexity of performing repeated assessments
and diagnostic clinical interviews with a large sample.
Additionally, the chi-square (χ²) values were all high
and significant (p < .001) in the different analyses
performed, although with lower values in the two-
factor models. This may suggest a poor fit of the
models, as the estimated and observed data matrices
differ considerably, indicating caution in interpreting
the results. However, the value of this fit index is
commonly influenced by large samples, as described
by Hair et al. (2009), and thus does not invalidate our
findings.

Regarding the RMSEA values observed in both our
EFA and CFA analyses, which were all above the
conventional cutoff of .08 suggested by Byrne (2012)
and Hair et al. (2009), it is worth noting that there is
ongoing debate about the appropriateness of strict
adherence to cutoff values. As highlighted by Medrano
and Muñoz-Navarro (2017), the interpretation of fit
indices should be contextualized rather than applied
universally. The authors describe what they termed
«bad RMSEA» as a situation where researchers rigidly
adhere to cutoff values without considering substantive
theory, methodological limitations, or other
complementary indices that may support model
adequacy. In our case, several other indices (CFI, TLI,
SRMR) showed acceptable values, suggesting that the
model maintains partial validity despite RMSEA
limitations. Further, Chen et al. (2008) have
demonstrated that RMSEA tends to penalize models
with small degrees of freedom and those applied to
complex psychological constructs, which may be the

case with the Perceived Stress Scale. Following Kenny
et al. (2015), who advise against using RMSEA for
models with low degrees of freedom, we believe our
results should be interpreted holistically across multiple
fit indices rather than focusing solely on RMSEA. The
consistent pattern of factor loadings across analyses
and the coherence with theoretical expectations
provide additional support for our proposed structure
despite suboptimal RMSEA values. It should also be
noted that we observed a decrease in RMSEA values
between the EFA and CFA, suggesting potential
improvement in model specification. Nevertheless,
future research should explore complementary analytic
approaches, such as those based on Item Response
Theory, which might provide new insights that honor
the theoretical complexity of the perceived stress.

Finally, the sample consisted of students, which
limits the generalization of the findings to the general
population. Future studies should focus on socially and
culturally diverse populations to confirm the scale’s
factor structure and gather evidence of measurement
invariance across age, gender, and social class.

Conclusion
The PSS-10 scale is a brief and widely used

questionnaire that, based on the results of the present
study, demonstrates acceptable psychometric
properties and validity for identifying psychological
stress, whether considering its overall score. Also,
some evidence supports the use of scores for two
distinct facets of stress perception. The evidence
strengthens the case for a structure composed of one
general factor, a model that proved appropriate for
both men and women. Ultimately, the choice between
a one-score versus a two-score interpretation depends
on theoretical rationales, psychometric evidence, and
practical considerations (e.g., whether separate
subscale scores add meaningful predictive or clinical
value). Thus, the PSS-10 is a valid and reliable
instrument for measuring stress among university
students, demonstrating equivalence across genders.
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