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Objectives: Given that Argentinian public-sector workers are highly exposed to stressful conditions, and that the psychometric prop-
erties of the widely used Perceived Stress Scale (PSS) should be evaluated in different settings, this work aimed to compare the psy-
chometric properties of the Latin American Spanish PSS-10 and PSS-4 and to identify the optimal scale for stress assessment.
Methods: A sample of 535 participants was randomly divided into 2 groups to evaluate dimensionality by exploratory and confirma-
tory factor analyses. The reliability of both scales was also evaluated. Convergent validity was estimated using the Executive Com-
plaints Questionnaire, the average variance extracted, and the composite reliability. Discriminant validity was based on the correlation
with the Utrecht Work Engagement Scale and the phi-square correlation between the components.

Results: The factor analyses supported bidimensionality of the PSS-10 (stress and coping), which showed a better fit than the PSS-4.
Moreover, the reliability of the PSS-10 was higher, whereas the PSS-4 did not achieve adequate values of internal consistency. The
PSS-10 was also correlated significantly with all validation scales, and presented proper internal convergent and divergent validity.
Conclusions: The PSS-10 is a reliable and structurally valid instrument to measure perceived stress and coping in a Latin American
Spanish-speaking population with high work demands, and the findings of this study expand our knowledge on the geographical
and sociocultural applicability of the PSS.
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INTRODUCTION

The study of stress focuses on the identification of environ-
mental stressors, subjective perceptions, cognitive-behavioral-
affective reactions, and physiological responses [1]. Self-report
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questionnaires, such as the Perceived Stress Scale (PSS), are ef-
fective instruments for assessing psychological stress. The PSS
is based on the transactional theory of stress; this theoretical
approach focuses on how individuals perceive stress, which is
seen as the result of an imbalance between situational de-
mands and coping resources [2]. The PSS score has been asso-
ciated with health outcomes, such as hormonal changes, car-
diometabolic disease, insomnia, and cognition [3-5].

The original version of PSS consisted of 14 items [6], which
was later shortened into 2 versions: one with 10 items (PSS-10)
and another with 4 items (PSS-4) [7]. Several translations and
adaptations have been conducted for the lesbian, gay, bisexu-
al and transgender community, workers, students, and peri-
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partum women, among others [1]. This reflects the impor-
tance of this scale, which is relatively free of content specific to
particular populations. However, instruments are not universal
and research must ensure their applicability in more diverse
populations and various cultures than those usually studied
[1,8].

The European Spanish versions of the PSS-14 and PSS-10
are reliable and valid instruments [1], and have been culturally
adapted for Latin American Spanish in Mexican [1] and Colom-
bian students [9]. However, further studies are needed to as-
sess the reliability and validity of these instruments in other
Latin American Spanish-speaking populations, since psycho-
logical research performed in students is not appropriate for
generalizations to the general public [10].

Stress in work settings represents a problem for both the
employee and the institution [11]. Various groups of workers
have a higher prevalence of stress, such as teachers, health
workers, and the security forces. Work stress is associated with
extended work hours, shift work, a negative public image, cur-
ricular demands, and exposure to critical stressors [11-13].
Therefore, psychometric research is required to explore the re-
liability and validity of instruments for the assessment of stress
in workers, in accordance with the recommendations of the
World Health Organization [14]. Public-sector employment is
characterized by high psychosocial vulnerability, attributable
to a high demand to face multiple contingencies in environ-
ments of sociocultural and demographic diversity [15,16].

Overcoming the concept of health as the mere absence of
disease, it is important to consider the salutogenic paradigm
related to the conservation and investment of resources that a
person can achieve to maintain a positive state of health [5].
Hence, the availability of valid instruments is important to
generate healthy and favorable work environments, empha-
sizing the reduction of risk factors in order to achieve higher
engagement [5]. Therefore, this work aimed to evaluate the
psychometric properties of the PSS-10 and PSS-4 in Argentini-
an public-sector employees.

METHODS

Subjects and Design

Self-report online questionnaires were administered for this
cross-sectional study to 535 public employees from Cordoba
(Argentina) recruited by the National University of Cordoba
and the Cordoba Province Government during 2018-2019.
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The sample was randomly split into 2 groups to be used for
exploratory factor analysis (EFA) or a subsequent confirmatory
factor analysis (CFA). EFA was conducted to identify an optimal
factor structure, and CFA to confirm the dimensionality. A val-
ue of n>200 is a fair indicator of sample size [17]. A recom-
mended sample size of 223 was calculated using the given la-
tent variables (2 components) and the number of observed
variables (10 items) to achieve a power of 0.80, an anticipated
effect size of 0.20, and a probability level of 0.05.

Instruments

The 10-item and 4-item Latin American Spanish PSS ver-
sions were used [9]. These easily usable self-report scales as-
sess the level of perceived stress during the last month. The
items are rated on a 5-point Likert scale from 0 (never) to 4
(very often). The scores of items 4, 5, 7, and 8 are reversed. The
4-item version (PSS-4) includes items 2, 4, 5, and 10. The total
score is obtained as the sum of all items, with scores ranging
from 0 to 16 (PSS-4) and from 0 to 40 (PSS-10). Higher scores
correspond to higher perceived stress.

The Executive Complaint Questionnaire (ECQ) explores the
subjective complaints of participants judging their own daily
behaviors concerning general mental functioning and to what
extent they are affected [18]. The 15 items are divided into 3
subscales, which assess the presence of cognitive, behavioral,
and emotional symptoms related to the functioning of the
prefrontal cortex. Each item was rated on a 5-point Likert scale,
from 0 (never) to 4 (always). Factor analysis showed the follow-
ing subscales: executive attention (items 1, 2,6, 8,and 11; e.g.,
“You find it difficult to recall messages after a few minutes”),
behavioral flexibility (items 3,4, 7,9, 12, 13, and 14; e.g., “You
need to be pushed into action to start some activity off”), and
inhibitory control (items 5, 10, and 15; e.g., “Your mood might
abruptly and remarkably change”). Scores consist of the sum
of the corresponding items, and higher scores indicate a high-
er degree of executive complaints. Similarly to previous stud-
ies, internal consistency was adequate (0.=0.895). The nega-
tive effects of stress on the cognitive state of workers have been
extensively investigated, and disturbed executive functioning
has been shown to be the most prominent feature of cognitive
problems associated with stress [5]. Therefore, the PSS and the
ECQ measure related theoretical constructs, and the correlation
between their scores would be an indicator of external conver-
gent validity.

The Spanish version of the Utrecht Work Engagement Scale
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(UWES) was used to assess work engagement [19]. The 17-item
version showed 3 dimensions: vigor (items 1, 4, 8, 12, 15, and
17; e.g., “At my work | always persevere, even when things do
not go well”), dedication (items 2, 5, 7, 10, and 13; e.g., “l find
the work that | do full of meaning and purpose”), and absorp-
tion (items 3, 6,9, 11, 14, and 16; e.g., “When | am working, |
forget everything else around me”). Each item was rated on a
7-point Likert scale, from 0 (never) to 6 (every day). Scores were
transformed on a scale ranging from 0 to 102, with higher scores
indicating higher engagement. Previous studies confirmed the
psychometric properties of this instrument [19,20]. In this study,
its internal consistency was acceptable (0=0.933). Similar to
previous studies, the UWES was used to assess the external
discriminant/divergent validity of the PSS due to the inverse
relationship that exists between both theoretical constructs.
There is evidence that daily life stressors have an impact on
the well-being and productivity of employees, and we there-
fore anticipated the PSS-10 to be negatively associated with
the UWES [21].

Demographic data were collected from each participant
(age, educational level, marital status, gender, occupation,
working hr/d, years of service, working shift, medical disease).

Statistical Analysis

Data analysis was performed using Stata version 13 (Stata-
Corp., College Station, TX, USA). For EFA, data were analyzed
using oblimin-rotated factor analysis (i.e., principal compo-
nent analysis). The Kaiser-Meyer—Olkin (KMO) test and the
Bartlett test of sphericity (BTS) were applied to verify data ad-
justment [18]. Components were retained based on the crite-
rion of an eigenvalue of 1.0 and the examination of a scree
plot. Loadings >0.60 were considered to contribute signifi-
cantly. The uniqueness (U) was analyzed for every item. U is
the percentage of variance for a variable that is not explained
by the common factors; thus, it is a useful parameter to study
an item’s contribution to the final solution. U should be inter-
preted as commonality = 1-U. Therefore, a value of U closer to
1 indicates that the item should be removed, and a U value
<0.60 represents an adequate contribution of the item [22].
The proportion of variance explained was also calculated, and
a solution that represented at least 60% of the total variance
was considered to be satisfactory [23]. The absence of multi-
collinearity and singularity within the dataset was checked by
the squared multiple correlation (SMC): items with SMC values
close to 0 indicate singularity, while those with values close to
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1 should be removed because of multicollinearity [24].

The CFA was performed in the second split sample, using
maximum-likelihood structural equation modeling tech-
niques. Goodness-of-fit indices were calculated for both PSS
versions using unidimensional and bidimensional (extracted
from EFA) models, as follows: the chi-square to degree of free-
dom ratio (x*/df), root mean square error of approximation
(RMSEA), comparative fit index (CFl), Tucker—Lewis index (TLI),
standardized root mean square residual (SRMR), coefficient of
determination (CD), Akaike information criterion (AIC), and
Bayesian information criterion (BIC) [18]. Modification indices,
which show additional relationships by pairing error terms,
were used to improve the goodness-of-fit [25]. Once the mod-
el was estimated, the Stata software recommended the pa-
rameters that covaried, and data fit was improved by pairing
error terms. However, only those with a theoretical basis
should be accepted. Then, a bifactor model was tested to de-
termine whether the measure was sufficiently unidimensional
to support using a total score, while still accounting for the
multidimensionality that was found [26].

Finally, reliability and validity were assessed. The Cronbach
o was calculated for the overall scale and for the subscales
identified, with acceptable values ranging from 0.60 to 0.95
[18]. In addition, inter-item correlations were calculated to de-
tect possible redundancy among items (r>0.80) [27]. Con-
struct validity was defined as the presence of substantial and
significant correlations between different instruments de-
signed to assess a common (convergent) and different (diver-
gent) construct [28]. For this purpose, 2-tailed Pearson correla-
tion coefficients were calculated for the PSS versions and the
ECQ to ascertain the convergent validity, whereas the UWES
was used to study their divergent validity. Positive correlations
were considered to furnish evidence of convergent validity,
while negative correlations and the absence of correlation
were considered evidence of an absence of validity [29]. In ad-
dition, convergent and discriminant internal validity was also
studied. The average variance extracted (AVE) and composite
reliability (CR) were used to inform convergent validity, ac-
cording to Hair et al. [23], Values of AVE >0.5 and CR=0.7 in-
dicate adequate convergent validity. To determine discrimi-
nant validity (whether each component measures a different
dimension from the rest), phi-square coefficients (¢?) were cal-
culated to measure the degree of association between com-
ponents. If @* is close to 0 and less than the AVE, discriminant
validity has been achieved [30].
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Ethics Statement

All procedures were approved by the institutional ethics com-
mittee in accordance with the Declaration of Helsinki. Partici-
pants voluntarily provided informed consent to be included
anonymously.

RESULTS

Demographic Characteristics

The demographic and occupational variables are shown in
Table 1. The participants were mostly female, 30-49 years old,
in couples, of high educational level, and healthy. The majority
were teachers, worked 5-9 hr/d, worked morning shifts, and
had 10-14 years of experience. There were no significant dif-
ferences between samples.

Exploratory Factor Analysis

Regarding the PSS-10 structure (Table 2), the KMO test showed
that the sample was adequate for an EFA (KMO=0.855), and
BTS showed adequate results (x*(45)=968.852, p<0.001). The
EFA resulted in a 2-component model according to eigenval-
ues, a scree plot, and information criteria. In the bidimensional
solution, all items had loadings >0.60. The first component,
named “stress,” showed high loadings for items 1, 2, 3,6, 9, and
10, which explained 34% of the variance. Component 2, named
“coping,” had high loadings for items 4, 5, 7, and 8, explaining
26% of the variance. The U and SMC showed the absence of
multicollinearity and singularity; thus, no item had to be re-
moved.

PSS-4 showed a similar structure: a first component, stress
(items 2 and 10), explained 38% of the variance, and a second
one, coping (items 4 and 5), accounted for 38% of the variance
(Table 2). The correlation matrix of variables was not an identity
matrix since the BTS was adequate (x*(6)=179.000, p<0.001).
However, this version did not achieve a good KMO value (0.572).

Confirmatory Factor Analysis

Goodness-of-fit measures are shown in Table 3 for CFA with
unidimensional and bidimensional models. The indices confirmed
that PSS-10 has a bidimensional structure, while PSS-4 is uni-
dimensional. The 2-component model of the PSS-10 showed
the best data fit. All the indices achieved recommended values
in accordance with the cut-off criteria: x/df=2.111, RMSEA=
0.064, CF1=0.958, TLI=0.942, SRMR=0.050, CD=0.964, and
low AIC and BIC. Figure 1 demonstrates the measurement

Characteristics

Age (y)
<30
30-39
40-49
50-59
=60
Sex
Female
Male
Educational level (y)
<12
>12
Occupation
Teaching work
Administrative work
Health work
Other
Working time (hr/d)
<4
59
10-14
=15
Years of service
<4
59
10-14
15-19
20-24
25-29
=30
Working shift
Morning
Evening
Morning-evening
Night
Rotating
Marital status
Single
In a couple
Medical disease
No
Yes

Entire
(n=535)

61(11.4)
179 (33.5)
173(32.3)
114(21.3)

8(1.5)

426 (79.6)
109 (20.4)

42(7.9)
493(92.1)

289 (54.0)
171(32.0)
28(5.2)
47 (8.8)

73(13.6)
440 (82.2)
10(1.9)
12(2.2)

90(16.8)
108 (20.2)
122 (22.8)

81(15.1)

44(8.2)

44.(8.2)

46 (8.6)

242 (45.2)
87(16.3)

143(26.7)
20(3.7)
43(8.0)

157 (29.3)
378(70.7)

414 (77 .4)
121 (22.6)
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EFA, exploratory factor analysis; CFA, confirmatory factor analysis.
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EFA CFA )
(n=267) (n=268) L P-value
777 0.100
24(90)  37(13.8)
93(34.8) 86(32.1)
83(31.1)  90(33.6)
60(22.5) 54(20.1)
7(26)  1(04)
0.09 0.764
214(80.1) 212(79.1)
53(19.9) 56(20.9)
0.11 0738
22(82)  20(7.5)
245(91.8) 248 (92.5)
394 0268
143(53.5) 146 (54.5)
84(315) 87(32.5)
141 17(63)
29(109) 18(6.7)
213 0545
31(116) 42(15.7)
224(83.9) 216 (80.6)
5019 5(1.9)
7(26)  5(1.9
130 0972
47(176) 43(16.0)
53(19.9) 55(20.5)
60(225) 62(23.1)
42(157)  39(14.5)
19(7.1)  25(9.3)
23(86)  21(7.8)
23(86)  23(8.6)
9.06 0.059
114.(42.7) 128 (47.8)
38(142) 49(18.3)
82(30.7) 61(228)
1402 6022
19(7.1)  24(89)
020 0.655
76(285) 81(30.2)
191 (715) 187(69.8)
082 0365
211(79.0) 203 (75.7)
56(21.0)  65(24.2)
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PSS-10 PSS-4

Items

C1 C2 U SMC C1 C2 U SMC
[tem 1: Upset by something happening unexpectedly? 0722 -0031 0478 0.381 - - - -
[tem 2: Unable to control the important things in your life? 06812 0241 0479 0375 0.833* 0.165 0.278  0.263
[tem 3: Nervous and stressed? 0.801> 0013 0359 0472 - - -
[tem 4: Confident about your ability to handle your personal problems? -0.083 0.810° 0338 0.399 -0.015 089’ 0197 0274
[tem 5: Things were going your way? 0.167 0.8022 0330 0.468 0254 0829° 0249 0329
[tem 6: Could not cope with all the things that you had to do? 0648 0179 0548 0.338 - - =
[tem 7: Dealt successfully with irritating life hassles? 0.19 0.859° 0248 0549 - -
[tem 8: You were on top of things? 0.377 0.696° 0374 0.468 - - -
[tem 9: Angered because of things that were outside your control? 07572 0055 0424 0413 - -
[tem 1(]?: Difficulties were piling up so high that you could not overcome 0.736> 0192 0422 0453 0.866° 0.044 0248 0.241

them?

Eigenvalue 3.951 2.051 1.887  1.419 -
Variance 0.335 0.265 0.381 0377 - -
Cumulative variance 0.335 0.600 0.381  0.758 -
AIC 39210 7732 87.55 NA - -
BIC 42790  145.40 101.90 NA -

PSS, Perceived Stress Scale; C1, component 1 (stress); C2, component 2 (coping); U, uniqueness

criterion; BIC, Bayesian information criterion; NA, not applicable.

'The extraction method used was principal axis factoring; The rotation method was oblimin.

“Factor loadings of more than 0.60.

Models  Expected values — - — PSStIO - -
Unidimensional Bidimensional' Bifactor analysis’
x/df <250 10.080 2.111
RMSEA  <0.08 0.184 0.064
CFI >0.90 0.635 0.958
TLI >0.90 0.530 0.942
SRMR <0.05 0.142 0.050
CD >0.95 0.848 0.964
AIC The lower the better 6722.53 6443.33
BIC 6830.37 6558.37

Unidimensional

PSS-4

Bidimensional

. SMC, squared multiple correlation; AIC, Akaike information

Bifactor analysis

1.731 39.780 Convergence not ~ Convergence not
0053 0.380 achieved achieved
0.979 0.584
0.961 0.248
0.039 0.129
0.979 0.768

6320.55 2836.22

6467.17 2879.35

PSS, Perceived Stress Scale; x%/df, chi-square to degree of freedom ratio; RMSEA, root mean square error of approximation; CFl, comparative fit index; TLI,
Tucker—Lewis index; SRMR, standardized root mean square residual; CD, coefficient of determination; AIC, Akaike information criterion; BIC, Bayesian informa-

tion criterion.
'Represents acceptable values.

model. Moreover, CFA supported a bifactor structure for PSS-
10, which demonstrated a superior fit. Since the items assessed
conceptually linked processes, the suggestions made by the
Stata software were accepted: item 4 (“Confident about your
ability to handle your personal problems?”) was grouped with
item 7 (“Dealt successfully with irritating life hassles?”). The
standardized regressions were significant (T>1.96), ranging
from 0.61 to 0.75 for component 1 and from 0.57 to 0.81 for
component 2. The inter-component covariation was 0.29.

Internal Consistency
Higher internal consistency was found for the entire PSS-10

than for the PSS-4 (=0.810 and 0.592, respectively), as well
as for stress (a.=0.832 vs. 0.680) and coping (.=0.806 vs. 0.674)
(Table 4). All item-total correlations were over 0.30. Overall, o
decreased if any item was deleted. The mean of the inter-item
correlations of the stress and coping factors (for the PSS-10)
were 0.44 and 0.51, respectively.
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@% [tem 2
@w [tem 3
[tem 6
@m [tem 9
0'4 ltem 10

[tem 4

[tem 5

[tem 7

[tem 8

Figure 1. The two-factor confirmatory factor analysis model of the Perceived Stress Scale-10, showing standardized estimates
fitted in sample of 268 Argentinian adults. All factor loadings were significant (T>1.96).

Table 4. Internal consistency for the PSS-10 and the PSS-4

| o Inter-item correlation ICC PSS-10 ICC PSS-4
™ pss-10 Pss4 1 2 3 4 5 6 1 8 9 1 © c ©
1 0.799 1.000 0.000 0.000* 0.084 0.008* 0.000* 0.444 0.000* 0.000* 0.000%
2 0.783 0514 0.449 1000 0.000* 0.058 0.000* 0.000* 0.000* 0.000* 0.000% 0.000*
3 0.784 0.537 0.503  1.000 0.653  0.000* 0.000* 0.011* 0.000* 0.000* 0.000*
4 0813 0586  -0.075 0082 0020 1000 0.000* 0208 0.00* 0.000% 0269 0.259
5 0.791  0.449 0.114 0219 0220 0.508 1.000  0.000* 0.000* 0.000* 0.000* 0.000*
6 0.791 0.358 0.420 0.406 0.055 0.157  1.000 0.002* 0.000* 0.000* 0.000*
7 0.798 0033 0158 0110 0577 0553 0136 1.000 0.000* 0.002* 0.000*
8 0.786 0.154 0292 0248 0382 0525 0265 0518 1.000 0.000* 0.000*
9 0.789 - 0370 0435 0497 0048 0171 0407 0133 0213 1000 0.000*
10 0.780 0.525 0395 0515 0.503 0.049 0226 0500 0169 0306 0512 1.000
Total 0.810  0.592 0.840 0726 0735 0.800
C1 0.832 0.680 1.000 0236 1.000 0.182
C2 0.806 0.674 0236 1.000 0.182 1.000

Inter-item correlation matrix with Pearson coefficients (lower matrix) and the level of significance (upper matrix).
PSS, Perceived Stress Scale; a, Cronbach alpha reliability coefficient; ICC, inter-component correlation; C1, component 1 (stress); C2, component 2 (coping).

*p<0.05.

Convergent and Divergent Validity

The correlations between the PSS and UWES were analyzed
to assess divergent validity. The total scores of PSS-10 were in-
versely correlated with the total UWES (r=-0.35, p<0.001),
vigor (r=-0.37, p<0.001), dedication (r=-0.37, p<0.001), and
absorption (r=-0.27, p<0.001). Lower correlation coefficients
were found between the total PSS-4 and vigor (r=-0.33, p<
0.001), dedication (r=-0.30, p<0.001), absorption (r=-0.20,
p<0.001), and total UWES (r=-0.30, p<0.001).

Regarding convergent validity, the PSS-10 showed signifi-

434

cant positive correlations with the ECQ (r=0.61, p<0.001), ex-
ecutive attention (r=0.54, p<0.001), behavioral flexibility (r=
0.53, p<0.001), and inhibitory control (r=0.43, p<0.001). Sim-
ilarly, the PSS-4 score was also positively correlated with the
ECQ (r=0.49, p<0.001), executive attention (r=0.42, p<0.001),
behavioral flexibility (r=0.44, p<0.001), and inhibitory control
(r=0.32,p<0.001).

The PSS-10 showed values of AVE of 0.46 for both compo-
nents, and CR values of 0.84 for stress and 0.80 for coping,
whereas the ¢? value of 0.085 indicated that there was no
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problem with internal discriminant validity. It was not possible
to estimate these statistics for the PSS-4 because the 2-com-
ponent model did not converge.

DISCUSSION

This study examined the psychometric properties (dimen-
sionality, reliability, and validity) of 2 Spanish versions of the
PSS. No previous evidence has been reported regarding its
psychometric properties in working adults, although it is
widely used in Argentina. Our results show that the most ade-
quate version is the PSS-10, which is structurally bidimension-
al. Conversely, the PSS-4 should be interpreted in a 1-dimen-
sional way.

The EFA identified 2-component models in both versions,
according to the model-selection criteria. This bidimensionali-
ty was also found in studies conducted in other populations.
The first component, stress (named “perceived helplessness”
or “distress” by other authors), which focuses on the perceived
lack of control over the situation, comprised 6 items in PSS-10
and 2 in the PSS-4 [21,30]. The second component, coping
[31], also known as “perceived self-efficacy,” is defined as the
set of cognitive and behavioral strategies necessary to man-
age stressful situations [21]. Recently, a bidimensional model
(perceived distress and perceived coping) was confirmed in a
sample of early childhood teacher candidates [32].

Although in both questionnaires the factor loadings were
high and components could explain more than 60% of the
variance, CFA revealed that the 2-component model of PSS-10
had a better fit. This is similar to previous reports demonstrat-
ing that PSS-10 is a structurally valid questionnaire with 2 di-
mensions, while PSS-4 does not comply with statistical recom-
mendations [21,31,33-35].

Differences in reliability were also found. The PSS-10 showed
satisfactory internal consistency globally and for each compo-
nent, whereas the PSS-4 did not achieve acceptable values. No
significant improvement was found after item removal. Ezzati
et al. [31] found that the reliability of the scale deteriorated af-
ter item reduction. Consequently, a reduction in the o coeffi-
cients was observed for the total scale and its stress and cop-
ing domains when comparing both PSS versions. Regarding
dimensionality, no ambiguity was identified by inter-item cor-
relations, which indicates that no item should be deleted. Sim-
ilar to previous studies [26,36], the bifactor model found
might indicate the existence of perceived stress as an underly-
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ing dimension on which the total PSS-10 score depends.

When assessing divergent validity, the PSS-10 was inversely
correlated with work well-being (engagement, vigor, dedica-
tion, and absorption). These findings are consistent with re-
search on work stress [5,21]. Convergent validity was also test-
ed by calculating the associations between PSS-10 and execu-
tive concerns. The PSS-10 was directly correlated with general
executive complaints, executive attention, behavioral flexibili-
ty, and inhibitory control. Subjective executive complaints are
associated with poor fronto-executive performance, and are
influenced by psychological stress [5,18]. Thus, these results
are indicative of the concurrent validity of PSS-10. The PSS is
based on the transactional theory of stress [2]. This theoretical
model emphasizes the importance of cognitive evaluation in
the interpretation of stressful situations. In this sense, coping
strategies consist of cognitive and behavioral resources in-
tended to cope with stressors, giving meaning that contrib-
utes to reducing and controlling stress [37]. The cognitive pro-
cesses that analyze environmental demands are part of execu-
tive functions. These top-down mental processes include inhi-
bition and interference control, working memory, cognitive
flexibility, and correction of behavior based on environmental
feedback [38]. Thus, the neurological, physiological, and psy-
chological mechanisms through which stress is related to ex-
ecutive functions have become the focus of increasing interest
[5,18]. The decision to choose between unidimensional or bi-
dimensional structures should depend on the empirical ques-
tions of the researchers [39].

Regarding the internal convergent validity of the PSS-10,
the AVE values were below cut-off points (0.50), but the CR
values were =0.80. In accordance with Fornell and Larcker
[40], with an AVE<0.50 and a CR>0.60, the convergent validi-
ty of the construct was still adequate. Internal discriminant va-
lidity was also achieved because components were poorly
correlated. Although the PSS-4 was correlated with external
measures (ECQ and UWES), which partially accounted for its
divergent and convergent validity, the instrument had internal
validity problems, demonstrating the superiority of the 10-
item version.

Some limitations need to be addressed. First, the assess-
ment of construct validity can be improved by including phys-
iological markers or behavioral assessments. Second, the
highly educated sample and the high female-to-male sex ratio
might limit generalizability to other audiences. Thus, further
studies are encouraged with heterogeneous populations.
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Third, discriminant validity should be assessed by future stud-
ies using validated instruments specific for stress, and test-re-
test reliability should be considered. Finally, in order to en-
hance our study’s clinical applicability, future research on spe-
cific clinical populations should be conducted.

In conclusion, the Latin American Spanish version of the
PSS-10 was demonstrated to be a bidimensional instrument
that is reliable and valid for assessing stress in workers. In con-
trast, the PSS-4 did not achieve adequate psychometric prop-
erties. Thus, we recommend the use of the 10-item version for
research in occupational health to assess both stress and cop-

ing.
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