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Abstract

Background: The coronavirus disease 2019 (COVID-19) pneumonia pandemic constitutes a serious public health emergency. Besides
its detrimental social and economic implications, it has generated a negative psychological impact worldwide. Several studies have been
carried out concerning psychological impact and mental health related to COVID-19, with the psychological constructs most studied
being anxiety, fear, phobia, stress and depression. Other psychological constructs were less studied, namely post-traumatic stress related
to COVID-19, as well as preventive behaviors towards COVID-19. Thus, the aims of this study were to validate the COVID-19 Traumatic
Stress (C19TSS) Scale and the Preventive COVID-19 Infection Behaviors Scale (PCIBS) with a Portuguese male adult sample and to
measure their invariance across age and education. Methods: Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA)
were performed to obtain the final factor structure of the Portuguese version of both scales. Configural, metric and scalar invariance
were measured across age and education through multiple-group confirmatory factor analysis (MGCFA). Results: Results showed that
both C19TSS and PIBS models fitted the data well. Configural, metric and scalar invariance across age as well as configural and metric
invariance across education were found regarding C19TSS. Only configural invariance across education was found regarding PCIBS.
Conclusions: The C19TSS and PCIBS are valid and reliable tools for researchers interested in examining post-traumatic stress related
to COVID-19 and preventive behaviors towards COVID-19.
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1. Introduction
The coronavirus disease 2019 (COVID-19) pneumo-

nia pandemic, caused by the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) has spread globally
and constitutes itself as a serious public health emergency
[1], resulting in an unprecedented series of lockdowns
worldwide [2]. The COVID-19 pandemic has generated
worldwide social and economic upheaval [3], as well as a
negative psychological impact [4].

Several studies have been carried out concerning psy-
chological impact and mental health related to COVID-
19. The psychological constructs most studied have been
anxiety [5–7], fear [8–10], phobia [11–13], stress [14–16]
and depression [17–19]. Most of these studies concluded
that these constructs worsened in the pandemic context
i.e., globally individuals felt more anxiety, fear, phobia,
stress and depression. However, several systematic re-
views and meta-analyses regarding the psychological im-
pact of COVID-19 revealed that the psychological impact
of COVID-19 lockdowns was not very large and differ
greatly between subjects, with a large percentage of in-
dividuals being psychologically resilient to the effects of
COVID-19 [2]. Furthermore, Luo et al. [20] showed that
anxiety and depression were higher in patients with previ-
ous illnesses and COVID-19 infection but similar among
health professionals and the general population. Kontoan-

gelos et al. [21] found that children and older people were
likely to experience worry, anxiety and fear feeling more
vulnerable to COVID-19. Xiong et al. [22] observed high
rates of anxiety, depression, and stress in China, Spain,
Italy, Iran, United States, Turkey, Nepal and Denmark, in
the general population, during the COVID-19 pandemic
and concluded that being a female, belonging to a younger
age group (less than 40 years old), being a student, hav-
ing chronic and/or psychiatric illnesses, being unemployed,
and permanently exposed to news about COVID-19 were
risk factors for increased distress. Other psychological con-
structs were less studied, namely post-traumatic stress re-
lated to COVID-19, as well as preventive behaviors towards
COVID-19. Kira et al. [14,23] argued that COVID-19 is a
new type of traumatic stress that has serious mental health
effects [23]. Thus, Kira et al. [14] developed and validated
a measure for COVID-19 as traumatic stress, with three di-
mensions: (1) threat/fear of infection and death, (2) eco-
nomic hardship, and (3) disturbed routines/isolation. This
instrument presented strong reliability, and structural, con-
vergent, divergent, and predictive validity (total and sub-
scales). Also, Tosun et al. [24] validated the COVID-19
Traumatic Stress Scale in Turkish and kept the three dimen-
sions, but removed one item (item 9).

The COVID-19 pandemic is a threat to well-being
due to social disruption such as financial insecurity, and

https://www.imrpress.com/journal/JOMH
http://doi.org/10.31083/j.jomh1805110
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


confinement-related stress [25]. Brodeur et al. [26] based
on google trends data, assessed changes in well-being, tak-
ing into consideration the topic search in the internet, and
found a huge increase in searches on boredom, loneliness,
worry and sadness. O’Connor et al. [27] carried out
the UK COVID-19 mental health and wellbeing study and
found that well-being had decreased with increasing suici-
dal thoughts among young adults.

To reduce the transmission rate of infectious disease,
it seems that awareness and practice of preventive behav-
iors are key points [28], since individuals who perceived
greater risks implemented more protective and preventive
behaviors [29]. Also, knowledge about COVID-19 was as-
sociated with more preventive behaviors through risk per-
ception [30]. According to Chang et al. [31], preventive
COVID-19 infection behaviors were proposed by theWorld
Health Organization (WHO) [32] and Chan et al. [31] con-
ceived an instrument to assess those individual’s preventive
behaviors.

In Portugal, although there are validated instruments
to assess the psychological impact of COVID-19 with re-
spect to anxiety (Coronavirus Anxiety Scale [33]), fear
(Fear of COVID-19 Scale [33]), stress (COVID-19 Per-
ceived Risk Scale [34]), phobia (COVID-19 Phobia Scale
[34]) and depression (Negative Impact of COVID-19 [35]),
no instrument assessing post-traumatic stress related to
COVID-19, or preventive behaviors towards COVID-19
has been validated. Thus, the aim of this study was the val-
idation for Portuguese male adults of the COVID-19 Trau-
matic Stress Scale and Preventive COVID-19 Infection Be-
haviors Scale.

In the Iranian validated version of PCIBS, distress
assessed by the Hospital Anxiety and Depression Scale
(HADS) was used to determine the adequacy of conver-
gent validity. In the original C19TSS, well-being (assessed
by WHO-5) was used to assess convergent validity. The
present study is part of a bigger protocol that assessed the
impact of Covid-19 on psychological wellbeing and post-
traumatic growth in male adults [36] that included HADS
and QGBEP-R to evaluate depression/anxiety and wellbe-
ing, respectively. Therefore, in the present study, both in-
struments assessing distress andwell-beingwere used to de-
termine the adequacy of convergent validity of PCIBS and
C19TSS.

2. Material and methods
2.1 Participants

The sample included 220 men, mostly Portuguese
(93.2%), coming from an urban environment (75%), with
an average age of 33.88 years (SD = 12.87), themajority be-
ing single (62.3%), not in a romantic relationship (68.6%)
and having no children (71.4%). The vast majority of the
sample was university educated (69.1%) and professionally
active (79.1%). Only 14.1% of the sample had received a
positive diagnosis of COVID-19, although not infected at

the time of data collection, and only 10.4% lived with some-
one who had been previously infected with COVID-19.

2.2 Instruments
2.2.1 COVID-19 Traumatic Stress Scale (C19TSS)

The C19TSS [14] was developed to assess COVID-
19 as traumatic stress. The scale consisted of 12 items
answered in a 5-point Likert scale (0 = not at all; 4
= very much) and three dimensions: “threat/fear of in-
fection and death”, “economic hardship”, and “disturbed
routines/isolation” (e.g., thinking about the coronavirus
(COVID-19) makes me feel threatened). A higher score
indicates more traumatic stress related to COVID-19. Kira
et al. [14] found that Cronbach’s alpha for COVID-19 trau-
matic stress scale was 0.88, for future infection/death sub-
scale was 0.84, for economic trauma subscale was 0.75, and
for routine disturbance subscale was 0.70.

2.2.2 Preventive COVID-19 Infection Behaviors Scale
(PCIBS)

Based on the World Health Organization [32] preven-
tive behaviors recommended for COVID-19, Chang et al.
[31] developed the PCIBS to assess how individuals per-
form preventive COVID-19 infection behaviors (e.g., how
often do you avoid touching eyes, nose, and mouth?). This
instrument is unifactorial and includes five items answered
in a 5-point Likert scale (1 = almost never; 5 = almost al-
ways). Higher scores indicate the use of more preventive
behaviors. Chang et al. [31] found a single-factor structure
with satisfactory fit indices and an internal consistency of
0.80.

2.2.3 Hospital Anxiety and Depression Scales (HADS)
Hospital Anxiety and Depression Scale [37] assesses

psychological morbidity and includes two subscales: anx-
iety (e.g., I get a sort of frightened feeling as if something
awful is about to happen) and depression (e.g., I still enjoy
the things I used to enjoy) each with 7 items. The items
are scored in a four-point Likert scale ranging from “never”
(0) to “always” (3). A high score in each subscale indicates
more anxiety and depression symptoms or distress consid-
ering the global score. Cronbach alpha for the full scale was
0.89 in the original version and 0.87 in the Portuguese ver-
sion. In the present study, Cronbach alpha was 0.86 [38].

2.2.4 Psychological General Well-Being Index—short
version (QGBEP-R)

The short version of the Psychological General Well-
Being Index (PGWB-S) [39] assesses psychological gen-
eral well-being and was adapted to the Portuguese popula-
tion (QGBEP-R) by Soares et al. [40] and includes six items
(e.g., I felt cheerful, lighthearted during the past month).
Higher scores indicate higher levels of psychological well-
being. In the original version Cronbach alpha was 0.73 and
in the Portuguese version 0.86. In the present study, Cron-
bach alpha was 0.89.
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2.3 Procedures
All procedures were in accordance with the Declara-

tion of Helsinki [41]. The Ethics Committee of the Uni-
versity of Minho (Portugal) authorized the study and the
permission, from the original authors, to translate and vali-
date the instruments was also granted. The research proto-
col included an informed consent, in which the anonymity
and confidentiality of the data were ensured; a sociode-
mographic questionnaire, the COVID-19 Traumatic Stress
Scale (C19TSS), the Preventive COVID-19 Infection Be-
haviors Scale (PCIBS), the Hospital Anxiety and Depres-
sion Scales (HADS) and the Psychological General Well-
Being Index - Short version (QGBEP-R). The protocol was
made available online through a page allocated to a social
network (Facebook) designed for that purpose.

The COVID-19 Traumatic Stress (C19TSS) Scale
and the Preventive COVID-19 Infection Behaviors Scale
(PCIBS) were translated from English into Portuguese by
two bilingual translators; the two translations were com-
pared by two psychologists and divergences were removed
after reaching a consensus considering the initial transla-
tion. This version was back translated by other two transla-
tors and the versions were compared again by the psychol-
ogists. The divergences found were discussed and until a
consensus was obtained.

2.4 Data analysis
The sociodemographic characteristics of men were

described through descriptive analysis. Exploratory fac-
tor analysis (EFA) and confirmatory factor analysis (CFA)
were performed to obtain the final factor structure of the
Portuguese version for both the C19TSS [14] and PCIBS
[31]. The first statistical technique was used to confirm the
possible structure of each scale.

Taking into account that the sample for CFA should
be different than the sample used to establish EFA [42] and
for a multi-group CFA, a general rule of thumb is 100 par-
ticipants in each group [43,44], in order to reduce probabil-
ity of error variance, 100 random samples composed of 55
participants (the minimum to perform EFA - 5 subjects per
item considering the total number (11) of items) were cre-
ated, through SPSS version 27 (IBM Corp., Armonk, NY,
USA).

The most frequent factorial models in the 100 ran-
dom samples were chosen and their adequacy examined
through CFA, using structural equation modeling (SEM).
The following fit indices were considered: χ2/df (ratio of
chi-square over the number of degrees of freedom, which
should show a ratio of 3:1 or less to represent a good fit),
RMSEA (root mean square error of approximation that
should be below 0.08 to be considered acceptable), CFI and
TLI (Comparative Fit Index and Tucker-Lewis Index that
should both be≥0.95 to be considered good fit indexes) and
SRMR (standardized root mean square residual that should
be above 0.05).

To compare the more frequent models for each scale,
either the AIC (Akaike Information Criterion) and the BIC
(Bayesian Information Criterion) were taken into consider-
ation (should decrease compared to the original model in
order to indicate a good fit) [45]. When CFA suggested
modification indices, such as correlations between item er-
rors or between factors and errors, this procedure was fol-
lowed. That is why in all models, error 1 was correlated
with error 4 to improve fit indexes, since all items showed
significant standardized regression weights.

To examine the reliability of both the C19TSS scale
and the PCIBS scale, Cronbach alphas were calculated con-
sidering that a coefficient ≥0.70 reflects a moderate relia-
bility and very good when above 0.80 [46] and corrected
item-total correlation were also taken into consideration
(above 0.30 indicate good inter-item correlation) [47].

To analyze the convergent validity of each scale, Pear-
son correlations between C19TSS and QGBEP-R and be-
tween PCIBS and HADS were performed. Finally, config-
ural, metric and scalar invariance across age and education
were examined through multiple-group confirmatory factor
analysis (MGCFA) by assessing the change of CFI values.
Evidence for metric and scalar invariance is determined if
CFI change is <0.010.

3 Results
3.1 Principal characteristics of the structural models

The EFA showed that both in C19TSS and in PCIBS
6 factorial models were found: model 1, 2, 3, 4, 5, 6 and
2 factorial models (model 1 and 2) were more frequent, re-
spectively.

The adequacy of the sample for EFA was assessed
by the Kayser-Meyer-Olkin measure (KMO) (0.778 on
C19TSS scale and 0.627 in the PCIBS) and by the results
of Bartlett’s test of sphericity (p < 0.000 in C19TSS scale
and in the PCIBS scale) revealing that the study sample was
adequate for both scales. A solution of 3 factors, like the
original version [14] in the C19TSS scale was maintained,
since the eigenvalues also showed results above 1.00 which
represents a good indicator of latent factors (Table 1).

In the PCIBS, a solution of 1 factor, similar to the orig-
inal scale [31] was found and the eigenvalue was also above
1.00 (Table 2).

The results of the CFA for C19TSS scale are presented
in Table 3. In the analysis of the C19TSS, six factor models:
model 1 and model 4 presented the best initial fit indices.
The difference between the two models concerned factor 2
and factor 3 whose items were switched. The same was true
for model 2 and model 5. To improve the adjustment of all
models, according to the criteria previously defined, error
1 and error 4 were correlated, as suggested by the modifi-
cation indices. Thus, the model with best adjustment were
model 1 and model 4. Model 1 was selected since it re-
vealed a factorial structure similar to the original version of
the scale (Table 3 and Fig. 1).

3

https://www.imrpress.com


Table 1. Exploratory Factor Analysis (EFA) of the Portuguese version of the COVID-19 Traumatic Stress Scale (C19TSS) with model 1 (N = 220).
Factorial structure of the C19TSS

Factor 1 Factor 2 Factor 3 Mean SD

Item 1: I am afraid of the coronavirus (COVID-19). 0.853 0.445 0.166 5.89 4.01
Item 2: I am stressed around other people because I worry I’ll catch the coronavirus (COVID-19). 0.880 0.174 0.265 5.02 4.17
Item 3: Thinking about the coronavirus (COVID-19) makes me feel threatened. 0.756 0.358 0.401 36.11 1.08
Item 4: How concerned are you that you’ll be infected with the coronavirus? 0.873 0.141 0.212 4.84 2.96
Item 5: Over the past two weeks, I have felt nervous and fearful about the future because of the coronavirus. 0.864 0.275 0.257 3.64 2.97
Item 6: The Coronavirus (COVID-19) has impacted me negatively from a financial point of view. 0.289 0.833 0.339 4.58 3.95
Item 7: I have lost job-related income due to the Coronavirus (COVID-19). 0.187 0.901 0.207 3.75 4.38
Item 8: I have had a hard time getting needed resources (food, toilet paper) due to the Coronavirus (COVID-19). 0.265 0.677 0.247 1.40 1.42
Item 9: It has been difficult for me to get the things I need due to the Coronavirus (COVID-19). 0.212 0.271 0.856 6.22 4.25
Item 10: Over the past two weeks, I have felt socially isolated as a result of the coronavirus. 0.195 0.227 0.696 7.15 4.00
Item 11: Over the past two weeks, my life routines have been affected by the coronavirus situation. 0.305 0.262 0.854 6.15 4.24
Eigenvalues 4.427 1.855 1.371
% Variance 40.247 16.862 12.462
Total % Variance 69.571
The best factor loadings of each item are presented in bold. SD, standard deviation.

Table 2. Exploratory Factor Analysis (EFA) of the Portuguese version of the Preventive COVID-19 Infection Behaviors Scale (PCIBS) with model 2 (N = 55).
Factorial Structure of the PCIBS

Factor 1 Mean SD

Item 1: How often do you regularly and thoroughly clean your hands with an alcohol-based hand rub or wash them with soap and water? 0.629 4.05 0.803
Item 2: How often do you avoid touching eyes, nose, and mouth? 0.885 3.47 10.069
Item 3: How often do you cover your mouth and nose with your bent elbow or tissue when you cough or sneeze? 0.655 4.38 0.991
Item 4: How often do you maintain at least 1-meter distance between yourself and others? 0.685 4.27 0.891
Item 5: How often do you stay home when you feel unwell? –0.099 5.07 0.790
Eigenvalues 2.051
Total % Variance 41.027
The best factor loadings of each item are presented in bold, and should be above 0.30. The item 5 was removed since the factor loading was below this criterion. SD, standard
deviation.
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Fig. 1. CFA Results for Model 1 of the Portuguese version of
C19TSS. Model fit indices: χ2/df: 1.968; RMSEA: 0.066; CI
90% LL; HL: 0.044; 0.088; p: 0.103; CFI: 0.957; TLI: 0.941;
SRMR: 0.061.

Regarding the CFA analysis of the two most frequent
factor models for PCBIS, after the removal of item 5 (due
to the factor loading being below 0.30), and with the corre-
lation between error 2 and error 3, model 2 showed the best
adjustment to the data (Table 4 and Fig. 2).

Fig. 2. CFA results ofModel 2 of Portuguese version of PCIBS.
Model fit indices: χ2/df: 1.123; RMSEA: 0.024; CI 90% LL; HL:
0.000; 0.183; p: 0.410; CFI: 0.998; TLI: 0.991; SRMR: 0.019.

3.2 Reliability

The corrected item-total correlations showed reason-
able results both for C19TSS (from 0.272 to 0.611) and in
PCIBS (from 0.331 to 0.440). The C19TSS scale presented
a Cronbach alpha of 0.80 for the total scale; 0.84 for factor
1; 0.74 for factor 2; 0.72 for factor 3. The Cronbach alpha
of PCIBS was 0.59.

3.3 Convergent validity

The Pearson correlation between the Portuguese ver-
sion of the C19TSS with QGBEP-R (well-being) scale
showed good convergent validity, both the total scale and
each factor: total scale (r = –0.532; p < 0.001), Factor 1 (r
= –0.447; p < 0.001), Factor 2 (r = –0.274; p < 0.001) and
Factor 3 (r = –0.401; p < 0.001). Also, the Pearson Cor-
relation between the Portuguese version of the PCIBS with
HADS (distress) presented good convergent validity: total
scale (r = 0.388; p < 0.001).

3.4 Measurement invariance of the C19TSS and PCIBS
across age and education

Table 5 presents the results for measurement invari-
ance across age and education (both two levels) concern-
ing C19TSS. The progressive age invariance showed that
configural invariance model across age presented a good
model fit. Also, the metric invariance test showed that the
model fitted well the data. The change of CFI between
configural and metric invariance was lower than 0.010 con-
firming the metric invariance of C19TSS across age. This
changewas also lower than 0.010 betweenmetric and scalar
variance, confirming the scalar variance of C19TSS across
age. The same trend was found concerning education; how-
ever, scalar invariance for C19TSS across education was
not found because the change of the CFI was greater than
0.010 (Table 5).

Table 6 shows the results of the measurement of in-
variance of the PCIBS across age and education. Concern-
ing age, configural, metric and scalar invariance were found
as there were no differences in CFI between them. Concern-
ing education, only configural invariance was found since
the differences in CFI were greater than 0.010.

4. Discussion
In Portugal, there are very few validated instruments

to assess the psychological impact of COVID-19. Thus,
the aims of this study were the validation of the COVID-
19 Traumatic Stress (C19TSS) Scale and the Preventive
COVID-19 Infection Behaviors Scale (PCIBS) in a Por-
tuguese male adult sample including the measurement of
their invariance across age and education. To achieve these
goals, exploratory factor analysis (EFA) and confirmatory
factor analysis (CFA) were performed to obtain the fi-
nal factor structure of the Portuguese version of both the
C19TSS [14] and PCIBS [31].

Several multiple-group confirmatory factor analyses
(MGCFA) were also performed to assess configural, met-
ric and scalar invariance. The literature confirms the ade-
quacy of the statistical analysis to the study goals. In fact,
exploratory factor analysis (EFA) is a multivariate statisti-
cal method that identifies the smallest number of hypothet-
ical constructs that parsimoniously explain the cooperation
among the measured variables [48]. CFA assesses the inter-
nal structure of an instrument after EFA to confirm the num-
ber of the latent variables and the patterns of relationships
[49]. MGCFA is the most widely used method for testing,
measurement invariance and includes simultaneous CFAs
in two or more groups, using separate variance-covariance
matrices for each group [49,50].

The results of EFA showed that C19TSS kept a so-
lution of 3 factors (as the original version of Kira et al.
[14] and the Turkish version of Tosun, Dalgar and Altinoz
[24]: (1) threat/fear of future infection/death, (2) economic
stressors/traumas, (3) routine disturbance, isolation and re-
lated secondary traumas). The results of EFA also showed
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Table 3. Factorial structure of each EFA model and fit indices from CFA in the Portuguese Version of C19TSS (N = 220).
χ2/df RMSEA CI 90% LL; HL p CFI TLI SRMR AIC BIC

Structure 1- Original model
Factor 1 (items 1, 2, 3, 4 and 5) 2.432 0.081 0.061; 0.101 0.007 0.935 0.912 0.068 149.715 234.556
Factor 2 (items 6, 7 and 8)
Factor 3 (items 9, 10 and 11)
Correlation between e1 and e4 1.968 0.066 0.044; 0.088 0.103 0.957 0.941 0.061 130.718 218.952
Structure 2
Factor 1 (items 1, 2, 3, 4, 5 and 8) 2.544 0.084 0.064; 0.104 0.003 0.930 0.906 0.070 154.300 239.141
Factor 2 (items 6 and 7)
Factor 3 (items 9, 10 and 11)
Correlation between e1 and e4 2.011 0.068 0.046; 0.089 0.084 0.955 0.938 0.064 132.446 220.68
Structure 3
Factor 1 (items 1, 2, 3 and 4) 3.744 0.112 0.093: 0.131 0.000 0.875 0.832 0.098 203.503 288.344
Factor 2 (items 6, 7 and 8)
Factor 3 (items 5, 9, 10 and 11)
Correlation between e1 and e4 3.348 0.104 00.84; 0.123 0.000 0.896 0.856 0.092 185.901 274.135
Structure 4
Factor 1 (items 1, 2, 3, 4 and 5) 2.432 0.081 0.061; 0.101 0.007 0.935 0.912 0.068 149.715 234.556
Factor 2 (items 9, 10 and 11)
Factor 3 (items 6, 7 and 8)
Correlation between e1 and e4 1.968 0.066 0.044; 0.088 0.103 0.957 0.941 0.061 130.718 218.952
Structure 5
Factor 1 (items 1, 2, 3, 4, 5 and 8) 2.544 0.084 0.064; 0.104 0.003 0.930 0.906 0.070 154.300 239.141
Factor 2 (items 9, 10 and 11)
Factor 3 (items 6 and 7)
Correlation between e1 and e4 2.011 0.068 0.046; 0.089 0.084 0.955 0.938 0.064 132.446 220.68
Structure 6
Factor 1 (items 1, 2, 3, 4 and 5) 2.628 0.086 0.067; 0.106 0.002 0.926 0.900 0.076 157.728 242.569
Factor 2 (items 6 and 7)
Factor 3 (items 8, 9, 10 and 11)
correlation between e1 and e4 2.143 0.072 0.051; 0.093 0.043 0.949 0.093 0.071 137.728 225.962
χ2, chi-square; def, degrees of freedom; RMSEA, root mean square error of approximation; CI, confidence interval;
LL, low; HL, high: p, p-value; CFI, comparative fit index; TLI, Tucker-Lewis Index; SRMR, Standardized root mean
square residual; AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.

that PCIBS maintained a solution of 1 factor (as the orig-
inal scale of Chang et al. [30] and the Spanish version of
Caycho-Rodriguez et al. [51]).

The findings also showed that CFA confirmed the
C19TSS structure found by EFA, like in the original ver-
sion [14]; however, in the Turkish version, the item 9 was
removed to find an adequate model fit. In the Portuguese
version, the error of item 1 and the error of item 4 were cor-
related to improve the model fit of the final model, in or-
der to preserve the original configuration of the scale [14].
The internal consistency of the total scale of the Portuguese
version (α = 0. 80) was slightly smaller than the Turkish
version (α = 0.85) [24] and the original version (α = 0.88)
[14].

Regarding the internal consistency of the subscales in
the Portuguese version and in the original version, Cron-

bach alphas were very similar, i.e., 0.84, 0.74, and 0.72 for
factor 1, factor 2 and factor 3 in the Portuguese version and
0.84, 0.75, and 0.70 in the subscales fear from the future in-
fection, economic impact and isolation, routine and disrup-
tion in the original version [14], respectively. Concerning
PCBIS, item 5 was removed because the factor loading was
below 0.30, but kept its unidimensional nature. The same
was true regarding the Spanish version [51], adapted in 12
Latin American countries with a sample of 5183 partici-
pants, the PCBIS was composed only by four items, since
item 5 showed a low factorial loading and was removed,
which improved the model fit similar to the present study.
Perhaps, common sociocultural reasons between Latin so-
cieties and the Portuguese society may explain the need to
remove the item in both versions. Onemay hypothesize that
the item that addresses the need to stay at home when not
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Table 4. Factorial structure for EFA and model fit indices from the CFA of the Portuguese version of PCIBS (N = 220).
χ2/df RMSEA CI 90% LL; HL p CFI TLI SRMR AIC BIC

Structure 1- Original model
Factor 1 (items 1, 2, 3, 4 and 5) 2.309 0.077 0.014; 0.137 0.183 0.925 0.850 0.047 31.543 65.479
Structure 2
Factor 1 (items 1, 2, 3, and 4) 3.734 0.112 0.035; 0.202 0.083 0.933 0.799 0.044 23.468 50.617
correlation between e2 and e3 1.123 0.024 0.000; 0.183 0.410 0.998 0.991 0.019 19.123 49.666
χ2, chi-square; def, degrees of freedom; RMSEA, root mean square error of approximation; CI, confidence
interval; LL, low; HL, high; p, p-value: CFI, comparative fit index; TLI, Tucker-Lewis Index; SRMR, Stan-
dardized root mean square residual; AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.

Table 5. Measurement invariance tests of the C19TSS across age and education.
χ2 df χ2/df p CFI RMSEA (90% CI) ΔCFI

Age
Configural invariance 150.635 80 1.883 0.000 0.924 0.064 (0.048–0.079)
Metric invariance 160.692 88 1.826 0.000 0.922 0.062 (0.046–0.076) 0.002
Scale invariance 171.046 94 1.820 0.000 0.917 0.061 (0.046–0.076) 0.005

Education
Configural invariance 131.482 80 1.644 0.000 0.944 0.054 (0.037–0.071)
Metric invariance 136.992 88 1.557 0.001 0.947 0.051 (0.033–0.066) –0.003
Scale invariance 155.693 94 1.656 0.000 0.933 0.055 (0.039–0.070) 0.014

*p < 0.001 for all indicators.
χ2, chi-square; def, degrees of freedom; CFI, comparative fit index; RMSEA, root mean square error of
approximation; CI, confidence interval;∆CFI, adjusted comparative fit index.

feeling well is not specific to the COVID-19 virus and was
redundant, but more studies are needed to understand and
pursue this hypothesis. The internal consistency of the Por-
tuguese version of PCIBS was lower when compared either
with the original version (α = 0.82) [30] or with the Span-
ish version that showed Cronbach’s alpha ranging between
0.71 and 0.86 [51].

The convergent validity of C19TSS (with well-being)
and of PCIBS (with distress) was confirmed. As in the
original version of C19TSS, Kira et al. [14] also found
that this scale was negatively associated with well-being.
Also, Tosun et al. [24], with an Iranian sample, found that
the PCIBS showed a moderated and significant relationship
with psychological distress, measured with HADS [37] as
in the present validation.

Configural, metric and scalar invariance was found
across age for C19TSS and PCIBS. These results are in ac-
cordance with Liu et al. [52] who found higher levels of
post-traumatic stress disorder in younger people (men be-
tween 26 and 30 years old) during the pandemic, which is an
age group near participants’ age in the present study, with
similar relatively homogeneous results. However, these re-
sults are not in agreement with Kim and Crimmins [53] who
found that different strategies were needed tomotivate older
and younger people to adopt behavioral modifications to
reduce the further spread of COVID-19. In fact, younger
adults showed coping appraisal (perceptions of the ability to

perform protective behaviors from coronavirus and the rec-
ommended changes) linked to preventive behaviors while
older adults’ perception of severity was linked to behavioral
responses.

Configural and metric (but not scalar) invariance was
also found across education for C19TSS. This result contra-
dicts Ramírez et al. [54] who found no impact of education
in posttraumatic stress related to COVID-19. Finally, con-
figural (but not metric and scalar) invariance across educa-
tion for PCIBS was found. This result is in line with Kim
and Kim [55] who observed that education level played a
moderating role in inducing preventive actions.

Despite its strengths, this study also presents some
limitations such as the cross-sectional design limits the con-
clusions that can be drawn from the findings. Participants
were recruited from the general population however, the
sample was relatively homogeneous, also limiting the abil-
ity to generalize the findings. Therefore, future studies with
more diverse samples should attempt to replicate these find-
ings. COVID-19 Traumatic Stress and Preventive COVID-
19 Infection Behaviors scales were assessed by self-report
questionnaires, rather than a structured clinical interview
conducted by a mental health professional. As such, the
measure of traumatic stress (related to COVID-19) may not
be fully accurate in capturing clinical levels of traumatic
stress. Finally, future studies with larger samples should
establish cutoff points for both instruments.
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Table 6. Measurement invariance tests of the PCIBS across age and education.
χ2 df χ2/df p CFI RMSEA (90% CI) ΔCFI

Age
Configural invariance 1.108 2 0.554 0.575 1.000 0.000 (0.000–0.113)
Metric invariance 3.648 5 0.730 0.601 1.000 0.000 (0.000–0.080) 0.000
Scale invariance 4.303 6 0.717 0.636 1.000 0.000 (0.000–0.072) 0.000

Education
Configural invariance 1.755 2 0.878 0.416 1.000 0.000 (0.000–0.113)
Metric invariance 6.011 5 1.202 0.305 0.987 0.051 (0.033–0.066) 0.013
Scale invariance 6.167 6 1.028 0.405 0.998 0.055 (0.039–0.070) 0.011

*p < 0.001 for all indicators.
χ2, chi-square; def, degrees of freedom; CFI, comparative fit index; RMSEA, root mean square error
of approximation; CI, confidence interval;∆CFI, adjusted comparative fit index.

5. Conclusions
The results of this study show that the Traumatic Stress

and Preventive COVID-19 Infection Behaviors are reliable
instruments to measure COVID-19 in Portuguese men.
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