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KEYWORDS Abstract Introduction: The Perceived Stress Scale-4 (PSS-4) is an ultra-brief self-report me-
Perceived Stress Scale, asure to assess psychological stress. This study evaluated the psychometric properties of the
psychological stress, PSS-4 in Colombia. Method: A total of 1,911 adult participants with a university education
psychometric properties, completed the PSS-4. The characteristics of the items and the subscales were explored. The
reliability, validity dimensionality was assessed using principal component analysis and confirmatory factor analy-

sis (CFA), incorporating an examination of invariance (configural, metric, scalar, and strict)
across socio-demographic characteristics. Construct validity (convergent and discriminant),
reliability indices, know-groups, and predictive validity were also computed. Results: CFA
showed that the one-factor model (psychological stress) with method effects (correlated error
terms on the negative-phrased items) was the most appropriate according to fit indices and
parsimony considerations, being invariant across gender and age, but not across income le-
vel and work status. Internal consistency was adequate for the PSS-4. Significant positive
correlations of the PSS-4 were identified with depression and anxiety, as well as significant
negative correlations were identified with post-traumatic growth and resilience. The PSS-4
showed adequate capacity to predict potential depressive and anxiety symptoms, as well as
protective factors such as resilience and post-traumatic growth. Higher scores on the PSS-4
were observed among young people, as well as among people with lower incomes and those
who are unemployed. Conclusions: These findings suggest that the PSS-4 can be a reliable and
valid tool for assessing psychological stress in Colombians with a university education.
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PALABRAS CLAVE

Escala de Estrés Percibido,
estrés psicologico,
propiedades psicométricas,
fiabilidad, validez

Propiedades psicométricas de la Escala de Estrés Percibido-4 (EEP-4) en una muestra
colombiana: ;un factor, dos factores o efectos de método?

Resumen Introduccion: La Escala de Estrés Percibido-4 (EEP-4) es una medida de autoinforme
ultrabreve para evaluar el estrés psicoldgico. Este estudio evaluo las propiedades psicométri-
cas del EEP-4 en Colombia. Método: Un total de 1911 participantes adultos con educacion uni-
versitaria completaron el EEP-4. Se exploraron las caracteristicas de los items y las subescalas.
La dimensionalidad se evalué mediante analisis de componentes principales y analisis factorial
confirmatorio (AFC), incorporando una examinacion de invarianza (configural, métrica, escalar
y estricta) segln las caracteristicas sociodemograficas. También se calculd la validez de cons-
tructo (convergente y discriminante), los indices de fiabilidad, los grupos conocidos y la validez
predictiva. Resultados: El AFC mostro que el modelo de un factor (estrés psicolégico) con
efectos de método (términos de error correlacionados en los items con frases negativas) era
el mas apropiado segln los indices de ajuste y las consideraciones de parsimonia, siendo inva-
riante segln el género y la edad, pero no segln el nivel de ingresos y la situacion laboral. La
consistencia interna fue adecuada para el EEP-4. Se identificaron correlaciones positivas signi-
ficativas del EEP-4 con la depresion y la ansiedad, asi como correlaciones negativas significati-
vas con el crecimiento postraumatico y la resiliencia. El EEP-4 mostro una capacidad adecuada
para predecir posibles sintomas de depresion y ansiedad, asi como factores protectores como
la resiliencia y el crecimiento postraumatico. Se observaron puntuaciones mas altas en la
EEP-4 entre los jovenes, asi como entre las personas con ingresos mas bajos y en situacion de
desempleo. Conclusiones: Estos hallazgos sugieren que la EEP-4 podria ser una herramienta
fiable y valida para evaluar el estrés psicologico en colombianos con educacion universitaria.

© 2024 Fundacion Universitaria Konrad Lorenz. Este es un articulo Open Access bajo la licencia

CC BY-NC-ND (https://creativecommons.org/licenses/by-nc-nd/4.0/).

Stress is associated with a high public health and societal
impact (Xiong et al., 2020). Over time, it has been concep-
tualised mainly based on three complementary approaches:
(1) psychological, based on people’s subjective appraisals
(Lazarus & Folkman, 1984); (2) biological, related to physio-
logical responses to stress (McEwen, 2007); and (3) environ-
mental, associated to life events (Monroe & Simons, 1991).
Based on a psychological transactional approach, stress
has been defined as the reaction that occurs when peo-
ple perceive a discrepancy between their resources and/or
their capacity to respond to an event, stimulus, or stressor
(Lazarus & Folkman, 1984).

For many years, psychological stress has been linked to
negative health status, due to an increased allostatic load
through psychophysiological reactivity, epigenetic mecha-
nisms, and poor mental health outcomes (Feng et al., 2023).
There is evidence that chronic psychological stress is asso-
ciated with 75-90% of health conditions (Liu et al., 2017).
The early detection and prevention of psychological stress
symptoms, thus avoiding their chronification, is a challenge
of increasing interest for clinicians and researchers world-
wide (Xiong et al., 2020).

A progressive increase in psychological stress has been
documented (Enticott et al., 2022). Already during the COV-
ID-19 pandemic, an acute increase in psychological stress
levels was documented in 57 countries, particularly in fe-
males, older adults, and people with low educational lev-
els (Adamson et al., 2020). In the post-pandemic era, an
increase in the prevalence of mental health disorders has
been reported (Newnham et al., 2022). These events have
especially impacted populations with high social and eco-
nomic inequality, such as university staff (Stringer, 2023).

A timely assessment contributes to a reduction of psy-
chological stress and prevents the development of emotion-
al disorders, such as anxiety and depression (Feng et al.,
2023; Xiong et al., 2020). It is important to have reliable,
valid, and brief screening tools for measuring psychologi-
cal stress (Goldberg et al., 2017). Particularly, ultra-brief
screening tools could help reduce misdiagnosis, optimise
healthcare system resources, and improve clinical outcomes
(Sanabria-Mazo et al., 2021a; 2023).

The Perceived Stress Scale (PSS) is a tool for assessing
psychological stress. The psychometric properties of the
PSS-14 and PSS-10 versions have been extensively explored
in clinical and non-clinical populations (Lee et al., 2015; Ma-
roufizadeh et al., 2018; Schneider et al., 2020), demonstrat-
ing their validity and reliability. It has been translated into
Spanish (Remor, 2006), with evaluations of cross-cultural
factorial invariance (Perera et al., 2017) and adaptations
with samples of the population with a university education,
specifically in the Spanish-speaking context in Colombia
(Campo-Arias et al., 2014), Mexico (Gonzalez-Ramirez et al.,
2013), and Peru (Boluarte-Carbajal et al., 2023).

The PSS-4, an ultra-brief version of four items of the
original PSS-14, has also been tested in England (Warttig et
al., 2013), the United Kingdom, France, Spain (Vallejo et al.,
2018), Italy (Mondo et al., 2021), China (She et al., 2021),
and Ecuador (Ruisoto et al., 2020). Although some of these
studies have reported adequate fit indices in the two-factor
model (hopelessness and coping), some evidence indicates
that this ultra-brief version does not report a complete-
ly adjusted model (Ingram et al., 2016). For this reason,
further research is needed to investigate the psychometric
properties of the PSS-4 in different contexts and popula-
tions (Yilmaz-Kogar & Kogar, 2023).
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This study evaluated, for the first time, the psychomet-
ric properties of the PSS-4 in a Colombian sample. The spe-
cific objectives and hypotheses explored were:

1. First, to examine the goodness-of-fit of three models: (1)
a one-factor model (i.e., psychological stress) with the
four items loading on one latent factor, (2) a one-factor
model (i.e., psychological stress) with method effects
(correlated error terms on the negative-phrased items),
and (3) a two-factor model (i.e., hopelessness and co-
ping) with two items in each factor. It was speculated
that the one-factor model (psychological stress) with
method effects would yield the most optimal solution
in terms of goodness-of-fit and parsimony considerations
(hypothesis 1).

2. Second, to investigate invariance (i.e., configural, me-
tric, scalar, and strict) of the best-fitting model across so-
cio-demographic characteristics (i.e., gender, income le-
vel, age range, and work status). This is the first study to
provide evidence of invariance in PSS-4. As in previous va-
lidations of PSS-10 (Barbosa-Leiker et al., 2013; Lee, 2022;
Liu et al., 2020; Reis et al., 2019), it was expected that
the scores were invariant across gender (hypothesis 2).

3. Third, to explore the reliability of the PSS-4 through di-
fferent reliability indices (i.e., Cronbach’s a, McDonald’s
w, and Guttman’s A?). Being consistent with findings re-
ported in previous studies (Ruisoto et al., 2020; Vallejo
et al., 2018; Warttig et al., 2013), the PSS-4 was expec-
ted to reliably measure psychological stress beyond the
reliability index examined (hypothesis 3).

4, Fourth, to analyse the construct validity (convergent and
discriminant). In congruence with other studies (Mondo et
al., 2021; Ruisoto et al., 2020; She et al., 2021; Vallejo
et al., 2018; Warttig et al., 2013), the PSS-4 scores are
expected to be positively correlated with anxiety and
depression and negatively correlated with post-trauma-
tic growth and resilience (hypothesis 4).

5. Fifth, to evaluate the predictive validity of the PSS-4 on a
set of psychological variables (resilience, post-traumatic
growth, anxiety, and depression). As in previous studies
(Feng et al., 2023; Finstad et al., 2021; Gdmez-Acosta et
al., 2023), PSS-4 scores were expected to significantly
predict resilience, post-traumatic growth scores, anxie-
ty, and depression (hypothesis 5).

6. Sixth, to test the relationship between the PPS-4 scores
and the socio-demographic characteristics of this sam-
ple. Based on previous psychometric studies (Ruisoto et
al., 2020; Vallejo et al., 2018; Warttig et al., 2013) and
from a known-groups validity approach, it was expected
that females, older individuals, those with lower inco-
mes, or the unemployed would exhibit higher PSS-4 sco-
res (hypothesis 6).

Method

Study design

This is a cross-sectional online psychometric study. Data
analyses of the PSS-4 were performed using the dataset
from the PSY-COVID study in Colombia. More detailed in-
formation about this project is provided elsewhere (Sana-
bria-Mazo et al., 2021a; 2021b).

Participants

This study included adult participants (> 18 years) with
a university education residing in Colombia. A total of 1,911
adults (M, = 38.40; SD, = 11.82; range = 19-82 years old) par-
ticipated in the study. As shown on Table 1, most participants
were female (79%), adults between 30-44 years old (41%),
with medium income levels (65%), and formal work (56%).

Table 1. Socio-demographic characteristics of the sample

Variables, n (%) Sample (n = 1,911)

Gender

Male 402 (21)
Female 1509 (79)
Age group

18-29 years 561 (29.4)
30-44 years 785 (41)
> 45 years 565 (29.6)
Income level

Low 490 (25.6)
Medium 1250 (65.4)
High 171 (8.9)
Work status

Formal workers (with a contract) 1062 (55.6)
Informal workers (without a contract) 338 (17.7)
Unemployed 329 (17.2)
Others 182 (9.5)

Note. n = frequency, % = percentage.

Procedure

An anonymous survey was carried out using Google
Forms® through non-probabilistic sampling. This survey
was disseminated through social networks, media, and in-
stitutional contacts. The data collection for responses was
available from December 1+t (2021) to April 30% (2022). This
research was approved by the Animal and Human Experi-
mentation Ethics Committee of the Autonomous University
of Barcelona (CEEAH-5197) and was conducted according to
the principles reported in the Helsinki Declaration.

Instruments

Sociodemographic Questionnaire. It was used to identify
gender, age, income level, and work status.

Perceived Stress Scale (PSS-4). It assesses perceived
stress (Cohen et al., 1983). There are three versions of the
PSS (PSS-4, PSS-10, and PSS-14), although in this study only
the ultra-brief version is explored. This version contains 4
items with a 4-point Likert response format, where 0 cor-
responds to “never” and 3 to “almost every day”. The total
score of the PSS-4 ranged from 0 to 12, with higher scores
indicating higher perceived stress.

Patient Health Questionnaire-4 (PHQ-4). It assesses de-
pressive and anxiety symptoms (Lowe et al., 2010). This
ultra-brief version contains 4 items with a 4-point Likert



Psychometric properties of the Perceived Stress Scale-4 (PSS-4) in a Colombian sample 27

response format, where 0 corresponds to “not at all” and
3 to “nearly every day”. The scores of PHQ-2 (depression)
and GAD-2 (anxiety) range from 0 to 6, with higher scores
indicating higher depressive and anxiety symptoms (Ca-
ro-Fuentes & Sanabria-Mazo, 2023). The Colombian version
(Sanabria-Mazo et al., 2023) of PHQ-4 showed adequate
internal consistency for depression (Cronbach’s a = .79)
and anxiety («¢ = .83). In this sample, the PHQ-4 showed
adequate internal consistency for depression (¢ = .85) and
anxiety (a = .84).

Post-traumatic Growth Inventory (PTGI-5). It assesses
post-traumatic growth (Tedeschi & Calhoun, 1996). Specifi-
cally, the 5 items (i.e., relationship with others, new possi-
bilities, personal strength, spiritual change, and apprecia-
tion for life) with the highest factor loadings were evaluated
in a principal component analysis (PCA). The 5 items are
rated with a 4-point Likert response format, where 0 cor-
responds to “not at all” and 3 to “nearly every day”. The
total score of the PTGI-5 ranges from O to 15, with higher
scores indicating higher post-traumatic growth. The Colom-
bian version of PTGI-5 (Gomez-Acosta et al., 2023) showed
adequate internal consistency (« = .79). In this sample, the
PTGI-5 showed adequate internal consistency (a = .83).

Connor-Davidson Resilience Scale (CD-RISC-2). It assess-
es resilience (Connor & Davidson, 2003). This short version
contains 2 items with a 4-point Likert response format,
where 0 corresponds to “not at all” and 3 to “nearly every
day”. The total score of CD-RISC-2 ranges from 0 to 6, with
higher scores indicating higher resilience. In this sample,
the CD-RISC-2 showed adequate internal consistency (a =
7).

Statistical analysis

A descriptive analysis of sociodemographic variables was
conducted using frequencies (n) and percentages (%), for
categorical variables, and means (M) and standard devia-
tions (SDs), for continuous variables. Characteristics of the
PSS-4 were explored, including item means and standard
deviations, skewness and kurtosis, and corrected item-to-
tal correlations. These correlations were analysed using the
Spearman-Brown correction. No participants were excluded
due to missing data.

The dimensionality of the PSS-4 was tested through PCA
and confirmatory factor analysis (CFA), using maximum
likelihood robust (MLR). The following factor models were
tested: (1) a one-factor model (psychological stress) with
the four items loading on one latent factor, (2) a one-factor
model (psychological stress) with method effects (correlat-
ed error terms on the negative-phrased items), and (3) a
two-factor model (hopelessness and coping) with two items
in each factor. The Tucker-Lewis’s Index (TLI), Normed Fit
Index (NFI), and Comparative Fit Index (CFl) were used
to evaluate goodness-off, with >. 90 confidence intervals
and the Root Mean Square Error of Approximation (RSMEA)
< .08. The invariance (configural, metric, scalar, and strict)
was tested by gender, age, income level, and work status
in comparable subsamples with random assighment. To
determine measurement invariance, multigroup CFA was
conducted, observing a change of ACFI that is less than or
equal to .01. Additionally, factor loadings equal to or greater
than .30 were accepted for factor analysis.

The reliability of the PSS-4 was assessed through McDon-
ald’s w, Cronbach’s a, and Guttman’s A2. Construct validity
analysis (convergent and discriminant) was performed us-
ing Spearman’s rho statistic, considering the nonparamet-
ric distribution of the data. PSS-4 scores were correlated
with other mental health indicators, such as resilience
(CD-RISC-2) and post-traumatic growth (PTGI-5), as well as
anxiety (GAD-2) and depression (PHQ-2). For assessing pre-
dictive validity, a hierarchical multiple regression analysis
was performed to examine whether perceived stress was a
significant predictor of resilience (CD-RISC-2), post-traumat-
ic growth (PTGI-5), anxiety (GAD-2), and depression (PHQ-
2). Sociodemographic variables (gender, age, and income
level) were entered in the first step and PSS-4 scores were
entered in the second step.

Finally, a known-groups validity approach was used to
estimate associations between PHQ-4 scores and socio-de-
mographic characteristics (gender, age, income level, and
work status). Univariate group comparisons were performed
with the PSS-4 scores as dependent variables through
t-tests and one-way analysis of variance (ANOVA). Statistical
analyses were performed with SPSS with AMOS29®, JAMOVI
2.3®, and JASP 0.17.1.®.

Results

Item analysis

Table 2 shows descriptive analyses of PSS-4 items and
the total scale. The mean (SD) score of PSS-4 was 3.77 (2.61)
and corrected item-total correlation coefficients were all
greater than .44 (p < .01), suggesting good homogeneity.

Dimensionality

The total sample was randomly divided into two sub-
samples to examine the PSS-4 factor structure. A PCA was
computed with the first subsample and CFA with the second
subsample. The sample size for both the PCA and the CFA
was adequate since the recommendation of a minimum of
10 participants per item could be met. Kaiser-Meyer-Olkin
analyses indicated that the first subsample was significant-
ly sufficient for factor analysis. Consequently, a PCA (with
Promax rotation) was performed, which showed that the
items were grouped into a one-factor model that explained
56% of the total variance. Nevertheless, when conducting
the CFA, the PSS-4 was found to have inadequate indicators
in the one-factor model. Then the one-factor model was
recomputed with method effects (correlated residual be-
tween the two negatively phrased items).

The fit indices for the correlated two-factor model were
significantly better (p < .001) than the one-factor model with
the four items loading on one latent factor; however, they
were not significantly better than those obtained for the
one-factor model with method effects (correlated error
terms on the negative-phrased items). The comparison of
the fit indices is displayed on Table 3. Considering these
results, the one-factor model was retained for the subse-
quent analysis.

Regarding factor loadings of the three tested factor
models, the one-factor model ranged between .64 and .77,
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Table 2. Characteristics of the items and subscales of the PSS-4

PSS-4 items

1. In the last month, how often have you felt that you were unable to control
important things in your life?
En el altimo mes, ;con qué frecuencia se ha sentido incapaz de controlar las
cosas importantes en su vida?

2. In the last month, how often have you felt confident about your ability to
handle your personal problems?
En el altimo mes, ;con qué frecuencia ha estado seguro sobre su capacidad
para manejar sus problemas personales?

3. In the last month, how often have you felt that things were going your way?
En el ultimo mes, ;con qué frecuencia ha sentido que las cosas le van bien?

4. In the last month, how often have you felt difficulties were piling up so high
that you could not overcome them?
En el ultimo mes, ;con qué frecuencia ha sentido que las dificultades se
acumulan tanto que no puede superarlas?

Total

M(©5%C) SD S K  rtot
0.86 (0.83t0 0.89) 0.81 .83 .34 .55

1.01 (0.96 to 1.05) 0.97 .52 -.84 .44

1.05 (1.00 to 1.08) 0.87 .45 -.57 .59

0.86 (0.82t0 0.89) 0.86 .86 A3 .49

3.77 (3.65t0 3.88) 2.61 .40 -.27

Note. n = 1991. PSS-4 = Perceived Stress Scale. M = mean; 95% Cl = 95% confidence interval; SD = standard deviation; S = Skewness;
K = Kurtosis. r_ = corrected item-total correlations. Items scores can range from 0 (“not at all”) to 3 (“nearly every day”).

Table 3. CFA comparing fit indices of the one-factor and two-factor model of PSS-4

CFI TLI NFI RMSEA 1 xigl p
Two-factor model .99 .98 .99 .01 0.046 .046 .83
One-factor model (correlated errors) .99 .97 .99 .07 2.26 1.128 .32
One-factor model .78 .35 .78 .32 424.19 212.08 < .01
Expected >.90 > .90 > .90 <.10 <3.0 > .05

the one-factor model with method effects between .32 to
.85, and the two-factor model between .59 to .93. Respond-
ing to hypothesis 1, these findings confirm that the one-fac-
tor model with method effects is the most optimal model
according to fit indices and parsimony considerations (see
Figure 1). For this reason, this model was used to conduct
the invariance analysis.

Configural invariance

As shown on Table 4, comparable subsamples with ran-
dom assignment were used to evaluate configural invari-
ance by socio-demographic characteristics. No structural
differences were found in the best-fitting model according
to gender and age. However, the PSS-4 scores were signif-
icantly varied in all models (configural, metric, scalar, and
strict) according to income level and work status. These
results confirm hypothesis 2.

Reliability

The reliability was adequate for the PSS-4 total scale
(a=.73,w=.72,A* = .74), considering its length (only 4 items).
The reliability indices of the PSS-4 confirm hypothesis 3.

Construct validity

Significant positive correlations of the PSS-4 were identi-
fied with depression (r = .59) and anxiety (r = .55), as well as

significant negative correlations with post-traumatic growth
(r = -.37) and resilience (r = -.47). These indicators rule out
collinearity between the measures explored (see Table 5).
All these associations were significant at p < .01. These find-
ings are consistent with hypothesis 4.

Predictive validity

As shown on Table 6, hierarchical multiple regression
analysis showed that elevated PSS-4 scores significantly
(p<.001) predicted depression (R?=.39, Beta = 0.38) and
anxiety scores (R?2=.34, Beta=0.37). PSS-4 low scores signif-
icantly (p<.001) predicted resilience (R?=.24, Beta=-0.21)
and post-traumatic growth (R?=.15, Beta=-0.47). Although
the sociodemographic variables contribute to the predic-
tion in the first step of the model, their contribution to
the explained variance was not significant. These results
confirm hypothesis 5.

Known-groups validity

A comparative analysis of the PSS-4 was carried out by
socio-demographic characteristics. As shown on Table 7,
statistically significant differences were found according
to age, income level, and work status, but not according to
gender. Significantly higher scores on the PSS-4 were ob-
served among young people, as well as respondents with
lower incomes and those who are unemployed. Contrary to
hypothesis 5, young unemployed people scored higher on
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One-factor model One-factor model with method effects (correlated
error terms on the negative-phrased items)
Item 1 Item 1
.85
Item 2
Item 2
.32
Psychological Psychological 48
Stress Stress
Item 3 Item 3
71
Item 4 Item 4
Two-factor model
85 Item 1
PSS F1
Hopelessness
Iltem 4
.54
Item 2
PSS F2
Coping
Item 3

Figure 1. CFA of the PSS-4
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Table 4. Test for configural invariance across gender, age group, income level, education level, and work status using multi-group CFA

x* (df) AX*  CMIN/f  CFI A CFI RMSEA ARMSEA Invariance
Across gender
Groups
Male (n = 402) 2.018 (1) 2.018 .998 410 --- ---
Female (n = 444) 0.048 (1) 0.048 1.00 .275 --- ---
Multigroup analysis
Configural model 2.771 (3) .428 0.923 1.00 .006 Invariant
Metric model 7.412 (4) 116 1.853 1.00 .000 .000 .001 Invariant
Scalar model 11.437 (6) .076 1.906 996 .004 .021 .021 Variant
Strict model 11.369 (5) .045 2.274 .990 .006 .026 .005 Invariant
Across age group
Groups
< 29 years (n = 561) 0.135 (1) --- 0.135 1.00 --- .000 --- ---
30 -44 years (n = 785) 0.691 (1) --- 0.691 1.00 --- .000 --- ---
> 45 years (n = 565) 0.124 (1) .- 0.124 1.00 --- .000 --- ---
Multigroup analysis
Configural model 4.133 (6) .659 0.688 1.00 --- .000 --- Invariant
Metric model 175.779 (8) < .00 21.972 1.00 .000 .000 .000 Invariant
Scalar model 82.264 (12) < .00 6.855 .898 102 .075 -.075 Variant
Strict model 46.597 (10) <.00 4.659 .856 .042 .069 .006 Variant
Across income level
Groups
Low (n = 490) 7.404 (1) --- 7.404 958 --- 196 --- ---
Medium (n = 1250) 0.003 (1) --- 0.003 1.00 --- .000 --- ---
High (n = 171) 0.869 (1) --- 0.869 1.00 --- .000 --- ---
Multigroup analysis
Configural model 5.113 (6) .529 0.852 .989 .060 Variant
Metric model 85.125 (8) <.01 10.640 991 .002 .032 .028 Variant
Scalar model 57.248 (12) < .01 4.770 .834 157 .099 -.067 Variant
Strict model 42.577(10) < .01 4.257 742 .092 .095 .004 Variant
Across work status
Groups
Formal workers (n = 336) 0.995 (1) --- 0.995 1.00 --- .000 ---
Informal workers (n = 331) 0.499 (1) --- 0.499 1.00 --- .000 ---
Unemployed (n = 329) 3.320 (1) --- 3.320 993 --- .084 ---
Other (n = 182) 0.064 (1) --- 0.064 1.00 --- .000 ---
Multigroup analysis
Configural model 7.606 (9) .574 0.845 999 .014 Variant
Metric model 61.499 (12) <.01 5.124 1.00 -.001 .000 .014 Variant
Scalar model 48.072 (18) < .01 2.670 959 .04 oM -.041 Variant
Strict model 32.440 (15) .006 2.162 933 .026 040 .001 Variant
Table 5. Construct validity analysis (convergent and divergent) of PSS-4
Convergent validity Discriminant validity
Depression Anxiety Post-traumatic growth Resilience
(PHQ-2) (GAD-2) (PTGI-5) (CD-RISC-2)

Total scale (PSS-4) .59** .55 -.37** - 47
Factor 1 (hopelessness) .62* .59** =31 -42%*
Factor 2 (coping) 43 .39%* .34 -.42**

Note. ** Correlation is significant at the 0.01 level (2-tailed).
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the PSS-4 than older employed people. People with lower
income levels scored higher on the PSS-4, which is consist-
ent with hypothesis 6.

Table 6. Predictive validity of the PSS-4

Predict variable F (p value) R? Beta (Cl 95%)

Depression (PHQ-2) 1222.35 .39 0.38 (-0.40 to 0.36)
(<.001)

Anxiety (GAD-2) 964.93 .34 0.37 (-0.39 to 0.35)
(<.001)

Resilience 607.81 .24 -0.21 (-0.23 to -0.29)

(CD-RISC-2) (<.001)

Post-traumatic 330.98 15 -0.47 (-0.53 to -0.42)

growth (PTGI-5) (<.001)

Table 7. Association PSS-4 scores and socio-demographic
characteristics

. Score Difference groups
Variables M (SD) (0 valuge) P
Gender .07
1. Male 3.86 (2.61) 1>2
2. Female 3.54 (2.61)
Age group <.001
1. 18-29 years 4.65 (2.69) 1>2>3
2. 30-44 years 3.64 (2.51)
3. > 45 years 2.82 (2.34)
Income level <.001
1. Low 4.81 (2.71) 1>2>3
2. Medium 3.52 (2.45)
3. High 2.60 (2.56)
Work status <.001
1. Employed formal 3.50 (2.50) 3<1,2,and 4
2. Employed informal 3.65 (2.51)
3. Unemployed 4.82 (2.70)
4. Others 3.19 (2.80)

Note. Between-group differences were calculated through t-test
and ANOVA.

Discussion

This study evaluated the psychometric properties of
the PSS-4 in a Colombian sample. The first objective was
to examine the factorial structure. Although some previous
studies have reported a better fit to the two-factor model
(hopelessness and coping) in the PSS-4 (Mondo et al., 2021;
Ruisoto et al., 2020; She et al., 2021), in this sample the
one-factor model (psychological stress) with method effects
(correlated error terms on the negative-phrased items) was
the most appropriate according to fit indices and parsimony
considerations. This finding is consistent with the original
proposal of Cohen et al. (1983), who conceived the PSS as
a one-factor model. Previously, Cohen et al. (1983) noted
that the PSS items tended to be grouped according to their
positive or negative sense, which could reveal a response
bias rather than a multidimensional structure in factor

analyses. The psychometric problem of “method effects”
(or “item wording”), reported in this study, has been widely
addressed in the scientific literature (van Sonderen et al.,
2013).

The second objective was to investigate the invariance
(configural, metric, scalar, and strict) of the best-fitting
model across socio-demographic characteristics. The PSS-
4 was invariant according to gender and age, but not ac-
cording to income level and work status. Invariance was
detected by gender and age, being consistent with previous
validations of PSS-10 (Barbosa-Leiker et al., 2013; Lee, 2022;
Liu et al., 2020; Reis et al., 2019). The reported differences
could occur because this study’s sample presented some
differences in age, income level, and work status, which
could indirectly affect the factorial invariance analysis
(Chen, 2007). The one-factor model with method effects
was invariant by gender and age in this sample, supporting
hypothesis 2.

The third and fourth objectives were to determine the
reliability and construct validity of the PSS-4, respective-
ly. The internal consistency was acceptable (greater than
.70), with better results than those reported by Kim (2016)
for the Korean version, by She et al. (2021) for the Chi-
nese version, by Mondo et al. (2021) for the Italian version,
and by Ruisoto et al. (2020) in Ecuador for PSS-4, but lower
than those achieved in Colombia for the PSS-14 and PSS-10
(Campo-Arias et al., 2014) in samples of participants with a
university education. It’s well known that Cronbach’s alpha
is influenced by the number of items in the tested scale; for
shorter tests, it has naturally reduced values. Consistent
with available evidence, the convergent validity between
psychological stress scores with anxiety and depression
(Perera et al., 2017), as well as the discriminant validity
with post-traumatic growth (Gomez-Acosta et al., 2023) and
resilience (Ruisoto et al., 2020) was in the expected direc-
tion. These findings are consistent with hypotheses 3 and 4.

The fifth objective was to evaluate the predictive va-
lidity of the PSS-4 on a set of psychological variables (resil-
ience, post-traumatic growth, anxiety, and depression). The
PSS-4 has an adequate capacity to predict possible depres-
sive and anxiety symptoms (Feng et al., 2023), as well as
acceptable levels of prediction of protective factors such
as resilience (Finstad et al., 2021) and post-traumatic growth
(Gomez-Acosta et al., 2023), confirming hypothesis 5. Accord-
ingly, the ultra-brief version of the PSS-4 could be used as
an input to obtain possible indicators of mental health impair-
ment and to develop primary care actions (Stringer, 2023).

Finally, the sixth objective was to test the relationship
between PPS-4 scores and the sociodemographic character-
istics of this sample. This study provides further evidence
of gender, age, income level, and work status as risk fac-
tors for psychological stress. Consistent with hypothesis 6,
it was observed that people with higher educational levels
presented lower scores in psychological stress (Ruisoto et
al., 2020; Vallejo et al., 2018; Warttig et al., 2013). Contrary
to what was hypothesised, it was observed that young un-
employed individuals reported higher scores than older em-
ployed individuals. These findings could be explained con-
sidering the large amount of empirical evidence reflecting
the negative effect generated by the COVID-19 pandemic on
mental health (Newnham et al., 2022).
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Limitations

The following limitations should be kept in mind when
interpreting these results. Firstly, the analyses were per-
formed on a non-representative sample, which prevents
the generalisation of these results to the population with a
university education. Secondly, the sampling (aimed exclu-
sively at adults with a university education) limited the rep-
resentation of people with other sociodemographic charac-
teristics. Thirdly, the temporal stability was not calculated,
which could help to explore the performance of this instru-
ment over time. Fourthly, the impossibility of comparing
the psychological stress scores obtained with the self-re-
port with biomarkers under controlled conditions so that
the scale sets the optimal cut-off point. Finally, the online
data collection may negatively affect the representation of
population groups with difficulties connecting to the Inter-
net (self-selection bias). To improve the reliability and va-
lidity of the test, these limitations (mainly financial and lo-
gistical, as well as related to the moment of administration
of the forms) must be corrected in subsequent studies.

Conclusions

The PSS-4 is a reliable and valid ultra-brief self-adminis-
tered instrument for measuring psychological stress in the
Colombian population with a university education. The CFA
showed that the one-factor model (psychological stress)
with method effects (correlated error terms on the neg-
ative-phrased items) was the most appropriate according
to fit indices and parsimony considerations, being invari-
ant across gender and age, but not across income level and
work status. The internal consistency was adequate for the
PSS-4. The convergent and discriminant validity, as well as
the predictive validity, explored was consistent with the
theoretically expected direction. Significantly higher scores
on the PSS-4 were observed among young people, as well
as among people with lower incomes and the unemployed.
The PSS-4 can be useful as a screening tool for psychologi-
cal stress in clinical and non-clinical populations, especially
as a complement to the assessment and monitoring pro-
cesses, considering its adequate psychometric properties.
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