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Abstract: Background: The present study aimed to investigate the psychometric properties of the
Italian version of the PTSD Checklist for the DSM-V (PCL-5) in a group of adults who had experienced
heterogenous traumatic events. Methods: Six hundred and one participants met the inclusion criteria
and completed a set of questionnaires through an online survey. Before administering the survey, the
PCL-5 was translated into Italian according to the back-translation method. The factorial structure
of the PCL-5 was assessed through multiple confirmatory factor analyses. Gender measurement
invariance and concurrent and criterion validity were also evaluated. Results: The instrument had a
seven-factor structure and it worked in a similar manner for males and females. With regard to the
concurrent validity, results showed that higher PCL-5 scores were associated with higher levels of
depression and rumination and lower levels of life satisfaction. Regarding criterion validity, results
revealed that PCL-5 scores were, on average, higher for females than for males, and the temporal
distance from the traumatic event was negatively correlated with the total PCL-5 score. Conclusions:
The findings indicated that the Italian version of the PCL-5 was able to provide valid and reliable
scores for the assessment of PTSD symptoms in the Italian population.

Keywords: post-traumatic stress symptoms; traumatic events; confirmatory factor analysis;
Italian translation

1. Introduction

Post-traumatic stress disorder (PTSD) is a complex mental disorder resulting from
exposure to extraordinarily traumatic events such as death or threatened death and actual
or threatened serious injury or sexual violence [1].

PTSD is strongly associated with different psychological constructs and psychiatric
disorders, and people with PTSD tend to experience lower levels of quality of life [2] and
health satisfaction (Rauch et al., 2010). For example, the comorbidity between PTSD, de-
pression and anxiety disorders has been widely documented in the specialized literature [3],
and the role of rumination in both the development and maintenance of PTSD symptoms
is well-established [4].

In the past few decades several assessment tools for trauma and related symptoms
have been developed [5] due to increased interest in the identification and screening of
PTSD. Although different screening tools are available for use in the assessment of PTSD,
the PTSD Checklist (PCL) [6] is one of the most widely applied self-report measures in both
clinical and research settings [7,8].

The diagnosis of PTSD has undergone major changes with the transition from the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-1V) to the fifth
edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-V).

PTSD was moved from the anxiety disorders category to a new class of “trauma and
stressor-related disorders,” and Criterion A2 (peri-traumatic fear, helplessness or horror)
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was eliminated. The new diagnosis includes 20 symptoms instead of the previous 17; three
new symptoms were introduced (persistent and distorted blame of self or others, persistent
negative emotional state and reckless or self-destructive behavior) and several others were
revised [1].

The three symptom clusters in the DSM-IV (re-experiencing, avoidance and numbing
and hyperarousal) were reorganized into four (intrusion, avoidance, negative alterations in
cognition and mood and alterations in arousal and reactivity) by splitting the avoidance
and numbing cluster into an avoidance cluster and a negative alteration in cognitions
and mood cluster [1]. Subsequently, the PCL was recently updated in order to reflect
revisions of the PTSD diagnostic criteria of the DSM-V. The new version, PCL-5 [6,9],
includes 20 items that correspond to the 20 PTSD symptoms in the DSM-V. It is a self-report
questionnaire that can be used to screen individuals for PTSD, monitor symptom changes
and make a probable diagnosis of PTSD. Respondents are required to indicate how much
they have been disturbed by symptoms during the previous month. The PCL-5 can be
applied without considering criterion A (Exposure to actual or threatened death, serious
injury or sexual violence in one (or more) of the following ways: 1. Directly experiencing
the traumatic event(s); 2. Witnessing, in person, the event(s) as it occurred to others;
3. Learning that the traumatic event(s) occurred to a close family member or close friend.
In cases of actual or threatened death of a family member or friend, the event(s) must have
been violent or accidental; 4. Experiencing repeated or extreme exposure to aversive details
of the traumatic event(s) (e.g., first responders collecting human remains, police officers
repeatedly exposed to details of child abuse)) [1] and for each item, a score of 2 or above
(range: O to 4) is considered clinically relevant. With regard to total symptom severity
scores, preliminary findings are mixed, with values ranging from 28 to 38 [6,9].

Previous studies on the psychometric properties of the PCL-5 have analyzed different
aspects of the reliability and validity of total PCL-5 scores. Total PCL-5 scores and sub-
scale scores have shown high internal consistency, as well as convergent and divergent
validity [9-13].

Specifically, results show high internal consistency both for the total scale
(¢ = 0.90-0.97) and the four subscales (intrusions: « = 0.57-0.92; avoidance:
o = 0.74-0.92; negative alterations in cognitions and mood: & = 0.78-0.92; hyperarousal:
o = 0.75-0.90) [9-13]. The validity of the total PCL-5 score in terms of convergent and dis-
criminant relationships with related or unrelated constructs has been evaluated in several
studies. For example, the PCL-5 showed strong correlations with the measure of depression
(r = 0.69-0.74) and more moderate correlations with anxiety (» = 0.40-0.72) [10-12,14,15].
Nevertheless, the PCL-5 score was found to be more strongly correlated with measures
of related constructs (e.g., other measures of PTSD, depression) than those of unrelated
constructs (e.g., personality features, substance abuse) [9-12,15]. Summing up, several
findings showed good psychometric properties for the PCL-5.

Although previous studies provided evidence of the reliability and validity of the
PCL-5, many study samples included limited populations (i.e., university students, mili-
tary personnel, treatment-seeking civilians), and only two previous studies used a web-
administered version of the PCL-5 [12,14].

The four-factor model of PTSD has been proposed by the DSM-V based on a series of
confirmatory factor analytic (CFA) studies [8,16] that questioned the previous three-factor
model. The new four-factor model has in turn been the subject of different CFA studies,
which showed that the DSM-V model has poor fit when applied to PCL-5 data in most
cases [17-22]. Even when an acceptable to good fit was demonstrated [11,15,18,21], there
were other models that showed a significantly better fit.

Five alternative models to the three-factor DSM-IV model and the four-factor DSM-V
model have been proposed over the past 10 years. Particularly, the Dysphoria Model and the
Dysphoric Arousal Model were originally suggested by Simms et al. [23] and Elhai et al. [8],
respectively, as alternative models to the three-factor DSM-IV model. Subsequently, two
six-factor models (the Anhedonia Model [19]; the Externalizing Behavior Model [21]) and
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a seven-factor model (the Hybrid Model [17]) were proposed as different models for the
four-factor DSM-V structure; for a detailed description of all of the factor structure models
proposed in past studies, see Kriiger-Gottschalk et al. [13] and Schmitt et al. [24].

The available evidence seems to demonstrate the superiority of the seven-factor Hybrid
Model over both the original four-factor model [25] and the other alternative models that
have been suggested [19,21]. Indeed, the seven-factor model has been found to have the
best fit for the data in several previous studies [10,12,15,17,22].

Although the Hybrid Model appears to be the best fitting model, the literature on the
latent structure of PTSD symptoms as evaluated by the PCL-5 is still unclear. For instance,
Kruger-Gottschalk et al.’s [13] validation study on a sample with different traumatic ex-
periences could not obtain interpretable results because of the linear dependence on the
seven-factor model.

These contrasting results may be due to an intrinsic limitation of the seven-factor
model. Indeed, four of the seven factors only have two items, which could result in
various problems, such as inaccurate and unstable parameter estimates and difficulty
in interpretation [7]. In order to overcome those possible limitations, Schmitt et al. [24]
proposed a bifactor solution, which they found to be a more statistically appropriate model
with respect to previously suggested PCL-5 factor structures. Another solution could be
achieved through the use of a larger sample size of at least 400 participants, which can
allow a fully valid and replicable solution to be obtained [17,26]. Finally, carrying out
studies in different geographic areas might help define the structure of PTSD symptoms
while considering the potential effects of cross-cultural variations.

The main aim of the present study was to examine the psychometric properties of
the Italian version of the PCL-5. In order to reach this goal, we first tested which among
the main factor models that have been proposed for the PCL-5 was the best fit for our
data. Secondly, gender measurement invariance was assessed. Findings from previous
studies revealed that gender differences exist in PTSD [27]. However, to ascertain whether
between-group differences really exist, each sample must have a similar understanding
of the questionnaire’s items; that is, measurement invariance across gender needed to
be established. Next, we evaluated the concurrent validity of the PCL-5 with respect
to intrusive and deliberate rumination, depressive symptoms and life satisfaction, in
accordance with the available evidence that seems to show significant associations between
those constructs and PTSD symptoms [2,15,28-30]. Finally, we further assessed the criterion
validity of the instrument by testing for the presence of gender differences in the scores
obtained and by examining the relationship between PCL-5 scores and the time since the
traumatic event.

2. Materials and Methods
2.1. Participants and Procedure

In order to qualify for the study, participants had to meet the following inclusion
criteria: being at least 18 years of age; being a native Italian speaker; having a sufficient
educational level (>5 years); having experienced at least one traumatic event in the past
10 years based on the DSM-V criteria (see criterion A definition above).

Seven hundred and fifty-nine participants were contacted, 688 completed the survey
and 601 met the inclusion criteria (response rate: 79%) and constituted the final sample
of the study. Participants who did not meet the inclusion criteria were excluded from the
survey system in the initial stages.

The present data were collected using an anonymous online survey from 13 March
2018 to 16 August 2019. A snowball sampling strategy was employed, wherein the partic-
ipants were initially made aware of the research via online advertisements. Participants
interested in the study emailed the researchers who provided them with the survey link,
and participants were encouraged to disseminate the link to others. Participants were
recruited from the general Italian population (from different regions of Italy). Before ad-
ministering the questionnaires, the PCL-5 and the Event-Related Rumination Inventory
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were translated into Italian according to the back-translation method to ensure the se-
mantic equivalence of the Italian and English versions. Accordingly, the two measures
were initially translated from English into Italian by two experts in the field with fluent
English, and back-translated by an English university lecturer with fluent Italian. The two
English versions for each measure were finally compared and differences were identified
and corrected.

Afterwards, an anonymized, individual and unique code was emailed to those who
agreed to take part in the study (by providing written informed consent) to complete
the online survey. Before completing the questionnaires, all participants were asked to
provide sociodemographic (i.e., age, gender, educational level and marital status) and
trauma-related information (i.e., definition of stressful event as trauma-inclusion criterion;
type of traumatic event; time since the traumatic event). In particular, a list of possible
traumatic experiences was included in the survey and participants were asked to choose
one of them.

The study was approved by the University of Turin Ethics Committee (Prot. n. 264810)
and was conducted in accordance with the Declaration of Helsinki.

2.2. Measures
e Post-traumatic stress symptoms

The PCL-5 [9,31] is a 20-item self-report measure that has been developed for the
assessment of PTSD symptoms. Each item is scored using a 5-point Likert-type scale
ranging from 0 (not at all) to 4 (extremely). Respondents are required to indicate the degree
to which they have been bothered in the past month by DSM-V PTSD symptoms related to
their most currently distressing event [31]. The total score ranges from 0 to 80, with higher
scores indicating higher levels of PTSD symptoms.

e Intrusive and Deliberate Rumination

Intrusive and deliberate rumination in relation to the traumatic event identified by the
participants was assessed using the Italian translation of the Event-Related Rumination
Inventory (ERRI) [32]. ERRI is a 20-item self-report measure, which reflects two kinds
of rumination: recent intrusive rumination (e.g., “In the past two weeks, thoughts about
the event came to mind and I could not stop thinking about them”) and recent deliberate
rumination (e.g., “In the past two weeks, I thought about the event and tried to understand
what happened”). Each item is scored using a 4-point Likert-type scale ranging from 0 (not
at all) to 3 (often). Two separate total scores can be derived for intrusive and deliberate
rumination (i.e., ERRI-intrusive rumination and ERRI-deliberate rumination). Each total
score ranges from 0 to 30, with higher scores indicating more intrusive or deliberate
rumination.

The scale has shown good internal consistency, with Cronbach’s alpha coefficients
ranging from 0.88 to 0.96 [32-34]. In line with these results, in our sample, the Cronbach’s
alpha values were good for both the ERRI-intrusive rumination (« = 0.97) and the ERRI-
deliberate rumination (« = 0.95).

e Depressive symptoms

The presence of depressive symptoms was assessed using the Beck Depression Inventory-
II (BDI-II) [35,36]. It consists of 21 items, each scored using a 4-point Likert-type scale
ranging from 0 (no symptoms) to 3 (most severe). The total score is the sum of all the items
and ranges from 0 (no depressive symptoms) to 63 (severe depression).

The BDI-II has shown good psychometric properties, with good internal consistency
(Cronbach’s « score = 0.91), test-retest reliability and construct validity [37]. In line with
these results, in our sample, the Cronbach’s alpha was excellent for the BDI-II (x = 0.93).

e Satisfaction with life

For an index of life satisfaction, a Visual Analogue Scale (VAS) ranging from 0 (Not
satisfied at all) to 10 (Completely satisfied) was used to assess the average life satisfaction of
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participants. Single-item life satisfaction measures have demonstrated substantial degree of
criterion validity with largely employed scales such as the Satisfaction with Life Scale [38].

2.3. Statistical Analyses

Validation analyses of the instrument in the Italian context were conducted as follows.
First, we examined the frequencies of individual items to identify any unexpected func-
tioning of individual items and assessed factorability using the Bartlett’s test of sphericity
and the Kaiser—Myer—Olkin (KMO) statistic. Next, we conducted confirmatory factor
analyses to determine which of the different factorial structures proposed in the literature
best fit the data collected in the Italian context. In particular, five alternative measurement
models were examined: 1-dimensional, 4 related factors, 7 related factors, second order and
bifactor models. For the estimation of the parameters, the MLR estimator was used. We did
not use the WLSMYV estimator because the use of MLR allows one to calculate additional
fit statistics (AIC and BIC) that in turn allow one to compare the fit of non-nested models.
For further control, the analyses were also performed with the WLSMYV estimator which
led to similar results. The fit of the models was evaluated using the Approximate Root
Medium Square Error (RMSEA), Comparative Fit Index (CFI), Tucker—Lewis Index (TLI)
and Standard Root Mean Square Residual (SRMR).

The following criteria for evaluating model fit were used: RMSEA < 0.06, CFI > 0.95,
TLI > 0.95 and SRMR < 0.08 for good fit and RMSEA < 0.10, CFI > 0.90, TLI > 0.90 and
SRMR < 0.10 for adequate fit [39].

To compare the fit of different tested models, the scalar—to—scalar difference test
(Ax2), AIC and BIC were used to compare the nested models, while comparisons with the
bifactor model were performed using only AIC and BIC. Value differences of more than
10 on AIC and BIC indicate a relevant difference in model adaptation [40,41], with lower
values indicating a better fit.

Next, measurement invariance by gender was tested. This was pursued by sequen-
tially testing the different types of invariance (configural, metric and scalar) by conducting
successive multigroup CFAs. This permits testing stability of scores to support the invari-
ance by setting cross-group constraints and comparing more-restricted with less-restricted
models. To identify significant differences between models, we followed Chen’s recom-
mendations [42]: a change in the CFI and the RMSEA equal to or greater than 0.010 would
be indicative of non-invariant scores.

The reliability of the instrument was then calculated using Cronbach’s alpha index of
internal consistency. Reliability indices were computed both for the total scale score and
for its subscales.

As a further test of concurrent validity, correlations between the total PCL-5 score
and depression, life satisfaction and rumination scores (measured concurrently) were
calculated. Finally, the criterion validity of the instrument was examined by testing for
gender differences and by correlating the obtained PCL-5 score with the variable, “months
since the traumatic event”. All analyses were conducted using SPSS 27.0 and Mplus 8.0 [43].

3. Results
e Sociodemographic and trauma-related data
Sociodemographic data from the Italian sample are presented in Table 1. The majority

of participants were women (429; 71.4%), and the mean age of the sample was 30.9 years
(SD =11.6). The age range of the participants was 18-72 years.
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Table 1. Sociodemographic and trauma-related data of the Italian participants (N = 601).

Mean (SD) 1 (%) Range
Age (years) 3091 (11.72) 18-72
Gender
Female 429 (71.4)
Male 172 (28.6)
Education
Basic education
(ISCED 1/2) 2034)
Secondary education
(ISCED 3/4) 210 (34.9)
Tertiary education
(ISCED 5/6) 371 (61.8)
Marital status
Never married 432 (71.9)
Cohabitant/Married 140 (23.3)
Separated /Divorced 21 (3.5)
Widowed 8 (1.3)
Types of traumatic events
Bel'ng mvol'ved ina 2(7.0)
serious accident
Being stalked 23 (3.8)
Death of a
relative/friend 226 (37.6)
Natural disaster 63 (10.5)
Others 72 (12.1)
Physical or sexual 30 (5.0)
assault
Robbery or mugging 10 (1.7)
Serious illness of a
relative/friend 73(122)
Serious medical
condition 62(10.3)

SD = Standard Deviation.

Participants also reported that 39.8 (= 32.8) months had passed since the traumatic
event. The majority of participants (226; 37.6%) experienced the death of a relative or friend.

o Item functioning

The mean of the total PCL-5 score was 23.5 (SD = 18.4). Descriptive analyses of the
responses to individual PCL-5 items and the total score are shown in Table 2.

e  Factor structure and measurement invariance

Before carrying out the factor analyses, we tested the factorability of the PCL items. The
KMO measure of sampling adequacy (KMO = 0.957) supports optimal common variance for
factor analysis. In addition, Bartlett’s test for sphericity was significant (x? (190) = 7835.39;
p < 0.01), indicating that the correlation matrix is significantly different from the identity matrix
and therefore, suitable for structure detection (see Table S1 of the Supplementary Materials
for the correlation matrix among the PCL-5 items).

In order to examine the factor structure of the Italian PCL-5, five different models
suggested in the literature were tested. In particular, we examined the fit of the following
factor structure models (see Table 3 for a detailed item mapping of the tested models):
1. Unidimensional model; 2. DSM-V 4-factor model; 3. 7-factor Hybrid Model; 4. Second
order model (a hierarchical model with a second-order general PTS factor influencing the
7 specific PTS latent factors that in turn influence the item responses); 5. Bifactor model (a
model in which both a general PTS factor and 7 specific factors exist and they additively
influence the item responses).
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Table 2. PCL-5 descriptive statistics.

PCL-5 Item Item Description M SD Skewness Kurtosis Range
1 Memories 1.32 1.17 0.67 —0.38 04
2 Dreams 0.91 1.15 1.18 0.42 04
3 Flashbacks 0.91 1.15 1.18 0.50 04
4 Cued distress 1.58 1.31 0.35 —-0.97 04
5 Cued physical reactions 115 1.29 0.86 —0.45 04
6 Avoiding internal 134 126 0.58 —072 04
reminders
7 Avoiding external 127 135 0.73 —072 04
reminders
8 Dissociative amnesia 091 1.14 1.17 0.48 04
9 Negative beliefs 1.04 1.32 1.07 —0.08 04
10 Blame 1.12 1.39 0.94 —0.51 04
11 Negative feelings 1.47 1.37 0.56 —0.92 04
12 Loss of interest 1.03 1.28 1.00 —0.18 04
13 Detachment or 112 133 090 044 04
estrangement
14 Numbing 1.09 1.28 0.93 —0.33 04
15 [ritability oraggressive ) o0 130 o079 _048 04
behavior
16 Reckless behavior 0.67 1.00 1.73 2.33 04
17 Hypervigilance 1.48 1.30 0.51 -0.77 04
18 Startle 1.27 1.31 0.72 —0.64 04
19 Concentration 1.29 1.34 0.73 —0.67 04
20 Sleep 1.22 1.35 0.83 —0.56 04
Total score 2347 18.35 0.73 —0.20 0-80

Table 3. Item mapping of the main alternative factorial models proposed for the PCL-5.

DSM-1IV

DSM-V DSM-IY Dysphoric Anhedonia External} Zng Hybrid
Dysphoria Behavior 1-Factor
Items Model Arousal Model Model
Model (4 Model Model
(4-Factor) * Model (6 Factors) (7 Factors)
Factors) (6 Factors)
(5 Factors) *

1. Intrusive thoughts R R R R R R P
2. Nightmares R R R R R R P
3. Flashbacks R R R R R R P
4. Emotional cue reactivity R R R R R R P
5. Physical cue reactivity R R R R R R P
6. Avoidance of thoughts AV AV AV AV AV AV P
7. Avoidance of reminders AV AV AV AV AV AV P
8. Trauma-related amnesia NACM D NACM NACM NACM NA P
9. Negative beliefs NACM D NACM NACM NACM NA P
10. Distorted blame NACM D NACM NACM NACM NA P
11. Persistent negative NACM D NACM NACM NACM NA p
emotional state

12. Lack of interest NACM D NACM AN NACM AN P
13. Feeling detached NACM D NACM AN NACM AN P
14. Inability to experience NACM D NACM AN NACM AN p
positive emotions

15. Irritability or anger AR D DA DA EB EB P
16. Recklessness AR AR DA DA EB EB P
17. Hypervigilance AR AR AA AA AA AA P
18. Exaggerated state AR AR AA AA AA AA P
19. Difficulty concentrating AR D DA DA DA DA P
20. Sleep disturbance AR D DA DA DA DA P

AA = anxious arousal: AN = anhedonia; AR = alterations in arousal and reactivity; AV = avoidance; D = dysphoria;
DA = dysphoric arousal; EB = externalizing behaviors; NA = negative affect; NACM = negative alterations in
cognitions and mood; P = general PTSD factor; R = re-experiencing. * Modified versions of the original DSM-IV
Dysphoria and Dysphoric Arousal models based on the different and additional symptoms of DSM-5.
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Fit statistics for the tested models are reported in Table 4. The CFA analysis for the uni-
dimensional model showed an inadequate fit, while the fit for the DSM-V (4-factor) model
was adequate. However, the other tested models (i.e., 7-factor, second-order and bifactor
models) showed a better fit. In particular, the 7-factor model achieved a significantly better
fit than the other models, as tested by a chi-square difference test for comparison with nested
models and ABIC for the bifactor model (AAIC = 69.18; ABIC = 33.98). Factor loadings for
the best-fitting (7-factor) model are shown in Table S2 (see Supplementary Materials).

Table 4. Model fit for tested factor structure models.

Model Chi- Sealing 3¢ RMSEA [90%CIl CFI TLI SRMR AIC BIC
Square Correction
Unidimensional 935.618 14.168 170 0087  0.081-0.092 086 084 005 3329442 33,558.34
DSM-V (4-factor) 569719 1411 164 0064  0058-0070 092 091 004 3278456 33,074.86
7-factor 386.87 1.398 149 0052  0.045-0.058 096 094 004 3255167 32,907.96
Second-order 476405 14 163 0057  0.051-0062 094 093 004 3265011 32,944.81
Bifactor 45152 1.39 157 0056  0.050-0.062 095 093  0.04 3262085 32,941.94

Measurement invariance across genders was tested by conducting successive multi-
group CFA models. Statistics reported in Table 5 indicate sufficient support to assume
configural, metric and scalar invariance.

Table 5. Measurement Invariance: Model fit indices and model comparisons. BELOW figures out of
line in item 1.

Model Fit Model Comparisons
Model Tested X2 (df) Ax*(df) RMSEA CFI ARMSEA  ACFI
Configural Invariance  562.375 (298) 0.054 0.95 0 0
Metric Invariance 579.17 (311) —13 0.054 0.95 0 0
Scalar invariance 602.495 (324) —13 0.053 0.948 0.001 0.002

e  Reliability

Cronbach’s alpha coefficient of the total score was 0.95. The Cronbach’s coefficient of
subscale scores computed according to the 7-factor model was 0.88 for re-experiencing, 0.77
for avoidance, 0.81 for negative affect, 0.86 for anhedonia, 0.63 for externalizing behavior,
0.82 for anxious arousal and 0.75 for dysphoric arousal.

o Concurrent and criterion validity

The concurrent validity of the instrument was analyzed by calculating the value of the
Pearson’s correlations between the total score of the PCL-5 and the scores of depression
(BDI-I), life satisfaction and deliberate and non-deliberate rumination. The correlations
were equal to 0.67 (with BDI score), —0.46 (with life satisfaction), 0.54 (with deliberate
rumination score) and 0.62 (with intrusive rumination score).

Criterion validity was also tested by comparing male and female total PCL-5 scores:
we found that females scored higher than males (Males: M = 18.95, SD = 16.58; females:
M =25.28, SD = 16.58; t(599) = 3.87, p < 0.001, ES: Cohen’s d = 0.35). Lastly, we computed
the correlation between total PCL-5 score and ‘months since the traumatic event’. The
correlation coefficient was r = —0.19. The negative correlation indicates that the more recent
the traumatic event, the greater the expected degree of the PCL-5 score.

4. Discussion

The present study aimed to examine the psychometric properties of the Italian version
of the PCL-5 in a heterogeneous sample of Italian adults who experienced a traumatic event
during the last 10 years. Specifically, the best factor structure for the Italian translation,
gender measurement invariance and concurrent and criterion validity were assessed.
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Particularly, we found that the instrument, when applied to the Italian context, proved
to have a seven-factor structure. In fact, although the original DSM-V model showed an
adequate fit, the Hybrid Model was found to have a superior fit, consistent with recent
validation studies conducted in different countries and populations (e.g., military personnel,
University students and treatment-seeking cohorts) [9,10,12,15,17,22,44].

Despite the available evidence in its favor, the seven-factor Hybrid Model has been
questioned by some researchers as the inclusion of so many factors might be statistically
problematic. Indeed, four of the seven factors only have two items, and this can make the
composite scores for these factors unreliable [45] and the parameter estimation unstable,
particularly in small sample sizes [17]. However, it must be noted that both the original
DSM-V four-factor model and the other suggested models of PTSD are comprised of
factors with two items (e.g., the avoidance factor). Furthermore, the superior fit of the
seven-factor model over the other proposed models has been demonstrated in a growing
body of research. The present results extend the available evidence to a large sample of
Italian participants who reported various traumatic experiences, increasing the credibility
of the Hybrid Model as a possible, alternative conceptualization of PTSD symptomatology.
However, additional evidence is necessary to support these findings and to establish the
predictive validity and clinical utility of this more extensive model of PTSD.

The instrument also shows it works comparably for both males and females, having
been verified by the presence of configural, metric and scalar measurement invariance.

In addition, the instrument showed adequate reliability for all of the PCL-5 subscales,
with the only exception being the “externalizing behavior” subscale, which reported a
lower Cronbach’s alpha value compared to the others.

Furthermore, the validity of the instrument is supported by the pattern of correlations
found between the total score and theoretically-related constructs. Particularly, concurrent
validity was tested by correlating the total PCL-5 score with BDI-II, ERRI and life satis-
faction scores. Results have shown that higher PCL-5 scores are associated with higher
levels of depression and rumination (both deliberate and non-deliberate) and lower levels
of life satisfaction. The positive correlation between depression and PTSD has been widely
reported in previous studies [8,14,29,46]. Indeed, not only are there several overlapping
symptoms between depression and PTSD, but these two psychopathological conditions are
also frequently comorbid [47]. Similarly, it is not surprising to see the strong association
between rumination and PTSD symptoms, which has already been highlighted by previous
systematic reviews [4,20]. In fact, researchers have suggested that trauma-related rumina-
tion is a form of cognitive avoidance that may lead to the development and maintenance
of PTSD [48]. Finally, in line with the available literature [2,30], our results showed that
people with higher levels of PCL-5 experienced lower levels of life satisfaction, suggesting
that PTSD and life satisfaction could be considered two separate and opposite constructs.

As far as criterion validity is concerned, differences between men and women on the
total PCL-5 score, and correlations between the total PCL-5 score and the months since
the traumatic event were computed. Results showed that PCL-5 scores were, on average,
higher for females than for males, and temporal distance from the traumatic event was
negatively correlated with the total PCL-5 score. These results are consistent with findings
from several previous studies [49-51] which displayed the higher prevalence of PTSD
symptoms in women than men. Particularly, the prevalence in women has been found
to be approximately twice as high than in men and several factors can contribute to sex
differences in PTSD [27]. The relationship between the time since the traumatic event and
PTSD is much more complex and mediated by several psychological and trauma-related
factors [52-54].

The present study is not exempt from some limitations that should be acknowledged.
First, a large proportion of the sample was comprised of female and relatively young
participants. Second, although both the present and previous studies seem to support
the concurrent validity of the PCL-5 [9-12,14,15], we did not employ other instruments
of PTSD symptoms to establish concurrent validity of the questionnaire more thoroughly.
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Moreover, the absence of a structured interview for the evaluation of PTSD did not allow
us to examine the interpretability of the Italian version of the PCL-5. Finally, we were not
able to include a second time-point assessment for our sample of Italian participants in
order to evaluate test-retest reliability. Further studies recruiting a greater number of male
and older participants and examining the reliability and validity of the Italian version of
the PCL-5 more deeply should be carried out. This would support the generalizability of
our results and the psychometric properties of the instrument.

5. Conclusions

Despite these limitations, this is the first study validating the Italian version of the
PCL-5. The current findings suggest that the Italian version of the PCL-5 was able to
provide valid and reliable scores for the assessment of PTSD symptoms in an adult, Italian
population who experienced different traumatic events.

Supplementary Materials: The following supporting information can be downloaded at:
https:/ /www.mdpi.com/article/10.3390/ijerph19095282 /s1, Table S1. Pearson’s correlations among
PCL items. Table S2. Factor loadings for the 7-factor structure model.

Author Contributions: Conceptualization, M.D.T. and A.R.; methodology, M.D.T., A.R. and M.S,;
software, M.S,; validation, M.D.T., A.R. and M.S.; formal analysis, M.S.; investigation, M.D.T. and
A.R; resources, L.C.; data curation, M.D.T. and A.R.; writing—original draft preparation, M.D.T. and
A.R; writing—review and editing, M.S.; visualization, L.C. and G.Z.; supervision, L.C., M.S. and G.Z.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declara-
tion of Helsinki, and approved by the University of Turin Ethics Committee (Prot. n. 264810 of
26 July 2017).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: Not applicable.
Acknowledgments: The authors would like to thank the participants involved in the study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders (DSM-5®); American Psychiatric Associa-
tion Publishing: Washington, DC, USA, 2013.

2. Karatzias, T.; Chouliara, Z.; Power, K.; Brown, K.; Begum, M.; McGoldrick, T.; MacLean, R. Life satisfaction in people with
post-traumatic stress disorder. J. Ment. Health 2013, 22, 501-508. [CrossRef] [PubMed]

3. Elhai, ].D.; Grubaugh, A.L.; Kashdan, T.B.; Frueh, B.C. Empirical examination of a proposed refinement to DSM-IV posttraumatic
stress disorder symptom criteria using the National Comorbidity Survey Replication data. J. Clin. Psychiatry 2008, 69, 597.
[CrossRef] [PubMed]

4. Szabo, Y.Z.; Warnecke, A.].; Newton, T.L.; Valentine, ].C. Rumination and posttraumatic stress symptoms in trauma-exposed
adults: A systematic review and meta-analysis. Anxiety Stress Coping 2017, 30, 396—414. [CrossRef]

5. Norris, EH.; Hamblen, J.L. Standardized self-report measures of civilian trauma and PTSD. In Assessing Psychological Trauma and
PTSD, 2nd ed.; Wilson, J.P., Keane, T.M., Eds.; Guilford Press: New York, NY, USA, 2004; pp. 6-102.

6. Weathers, EW.,; Litz, B.T.; Keane, T.M.; Palmieri, P.A.; Marx, B.P,; Schnurr, P.P. The PTSD Checklist for DSM-5 (PCL-5). 2013.
Available online: www.ptsd.va.gov (accessed on 1 February 2021).

7. Armour, C.; Mtillerova, J.; Elhai, ].D. A systematic literature review of PTSD’s latent structure in the Diagnostic and Statistical
Manual of Mental Disorders: DSM-IV to DSM-5. Clin. Psychol. Rev. 2016, 44, 60-74. [CrossRef]

8.  Elhai, ].D,; Biehn, T.L.; Armour, C.; Klopper, J.J.; Frueh, B.C.; Palmieri, P.A. Evidence for a unique PTSD construct represented by
PTSD’s D1-D3 symptoms. . Anxiety Disord. 2011, 25, 340-345. [CrossRef] [PubMed]

9.  Blevins, C.A.; Weathers, EW.; Davis, M.T.; Witte, T.K.; Domino, J.L. The posttraumatic stress disorder checklist for DSM-5 (PCL-5):
Development and initial psychometric evaluation. J. Trauma. Stress 2015, 28, 489—-498. [CrossRef] [PubMed]

10. Ashbaugh, A.R.; Houle-Johnson, S.; Herbert, C.; El-Hage, W.; Brunet, A. Psychometric validation of the English and French

versions of the posttraumatic stress disorder checklist for DSM-5 (PCL-5). PLoS ONE 2016, 11, e0161645. [CrossRef]


https://www.mdpi.com/article/10.3390/ijerph19095282/s1
http://doi.org/10.3109/09638237.2013.819418
http://www.ncbi.nlm.nih.gov/pubmed/24205829
http://doi.org/10.4088/JCP.v69n0411
http://www.ncbi.nlm.nih.gov/pubmed/18294026
http://doi.org/10.1080/10615806.2017.1313835
www.ptsd.va.gov
http://doi.org/10.1016/j.cpr.2015.12.003
http://doi.org/10.1016/j.janxdis.2010.10.007
http://www.ncbi.nlm.nih.gov/pubmed/21094021
http://doi.org/10.1002/jts.22059
http://www.ncbi.nlm.nih.gov/pubmed/26606250
http://doi.org/10.1371/journal.pone.0161645

Int. |. Environ. Res. Public Health 2022, 19, 5282 11 of 12

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Bovin, M.].; Marx, B.P,; Weathers, EW.; Gallagher, M.W.; Rodriguez, P.; Schnurr, P.P.; Keane, T.M. Psychometric properties of the
PTSD checklist for diagnostic and statistical manual of mental disorders—fifth edition (PCL-5) in veterans. Psychol. Assess. 2016,
28, 1379. [CrossRef]

Ito, M.; Takebayashi, Y.; Suzuki, Y.; Horikoshi, M. Posttraumatic stress disorder checklist for DSM-5: Psychometric properties in a
Japanese population. J. Affect. Disord. 2019, 247, 11-19. [CrossRef]

Kriiger-Gottschalk, A.; Knaevelsrud, C.; Rau, H.; Dyer, A.; Schifer, I.; Schellong, J.; Ehring, T. The German version of the
Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5): Psychometric properties and diagnostic utility. BMC Psychiatry 2017,
17,379. [CrossRef]

Sveen, J.; Bondjers, K.; Willebrand, M. Psychometric properties of the PTSD Checklist for DSM-5: A pilot study. Eur. ].
Psychotraumatol. 2016, 7, 30165. [CrossRef] [PubMed]

Wortmann, J.H.; Jordan, A.H.; Weathers, EW.; Resick, P.A.; Dondanville, K.A.; Hall-Clark, B.; Foa, E.B.; Young-McCaughan, S.;
Yarvis, ].S.; Hembree, E.A; et al. Psychometric analysis of the PTSD Checklist-5 (PCL-5) among treatment-seeking military service
members. Psychol. Assess. 2016, 28, 1392. [CrossRef] [PubMed]

Yufik, T.; Simms, L.J. A meta-analytic investigation of the structure of posttraumatic stress disorder symptoms. J. Abnorm. Psychol.
2010, 119, 764. [CrossRef] [PubMed]

Armour, C.; Tsai, J.; Durham, T.A.; Charak, R.; Biehn, T.L.; Elhai, ].D.; Pietrzak, R.H. Dimensional structure of DSM-5 posttraumatic
stress symptoms: Support for a hybrid Anhedonia and Externalizing Behaviors model. ]. Psychiatr. Res. 2015, 61, 106-113.
[CrossRef]

Keane, TM.; Rubin, A.; Lachowicz, M.; Brief, D.; Enggasser, ].L.; Roy, M.; Hermos, J.; Helmuth, E.; Rosenbloom, D. Temporal
stability of DSM-5 posttraumatic stress disorder criteria in a problem-drinking sample. Psychol. Assess. 2014, 26, 1138. [CrossRef]
Liu, P; Wang, L.; Cao, C.; Wang, R.; Zhang, J.; Zhang, B.; Wu, Q.; Zhang, H.; Zhao, Z.; Fan, G.; et al. The underlying dimensions
of DSM-5 posttraumatic stress disorder symptoms in an epidemiological sample of Chinese earthquake survivors. J. Anxiety
Disord. 2014, 28, 345-351. [CrossRef]

Seligowski, A.V.; Orcutt, H.K. Support for the 7-factor hybrid model of PTSD in a community sample. Psychol. Trauma 2016,
8, 218. [CrossRef]

Tsai, J.; Harpaz-Rotem, I.; Armour, C.; Southwick, S.M.; Krystal, J.H.; Pietrzak, R.H. Dimensional structure of DSM-5 posttraumatic
stress disorder symptoms: Results from the National Health and Resilience in Veterans Study. J. Clin. Psychiatry 2014, 76, 546-553.
[CrossRef]

Wang, L.; Zhang, L.; Armour, C.; Cao, C.; Qing, Y.; Zhang, J.; Liu, P.; Zhang, B.; Wu, Q.; Zhao, Z.; et al. Assessing the underlying
dimensionality of DSM-5 PTSD symptoms in Chinese adolescents surviving the 2008 Wenchuan earthquake. J. Anxiety Disord.
2015, 31, 90-97. [CrossRef] [PubMed]

Simms, L.J.; Watson, D.; Doebbelling, B.N. Confirmatory factor analyses of posttraumatic stress symptoms in deployed and
nondeployed veterans of the Gulf War. J. Abnorm. Psychol. 2002, 111, 637. [CrossRef]

Schmitt, T.A.; Sass, D.A.; Chappelle, W.; Thompson, W. Selecting the “best” factor structure and moving measurement validation
forward: An illustration. . Pers. Assess. 2018, 100, 345-362. [CrossRef] [PubMed]

Friedman, M.].; Resick, P.A.; Bryant, R.A.; Brewin, C.R. Considering PTSD for DSM-5. Depress. Anxiety 2011, 28, 750-769.
[CrossRef] [PubMed]

Marsh, HW.; Hau, K.T.; Balla, J.R.; Grayson, D. Is more ever too much? The number of indicators per factor in confirmatory
factor analysis. Multivar. Behav. Res. 1998, 33, 181-220. [CrossRef]

Christiansen, D.M.; Berke, E.T. Gender-and sex-based contributors to sex differences in PTSD. Curr. Psychiatry Rep. 2020, 22, 19.
[CrossRef]

Hall, K.A.A,; Davison, E.H.; Galovski, T.E.; Vasterling, ].J.; Pineles, S.L. Associations Between Trauma-Related Rumination and
Symptoms of Posttraumatic Stress and Depression in Treatment-Seeking Female Veterans. . Trauma. Stress 2019, 32, 260-268.
[CrossRef]

Roley, M.E.; Claycomb, M.A.; Contractor, A.A.; Dranger, P.; Armour, C.; Elhai, ].D. The relationship between rumination, PTSD,
and depression symptoms. |. Affect. Disord. 2015, 180, 116-121. [CrossRef]

Triplett, K.N.; Tedeschi, R.G.; Cann, A.; Calhoun, L.G.; Reeve, C.L. Posttraumatic growth, meaning in life, and life satisfaction in
response to trauma. Psychol. Trauma 2012, 4, 400. [CrossRef]

Weathers, EW,; Litz, B.T.; Herman, D.S.; Huska, ].A.; Keane, T.M. The PTSD Checklist (PCL): Reliability, validity, and diagnostic
utility. In Proceedings of the 9th Annual Conference of the ISTSS, San Antonio, TX, USA; 1993.

Cann, A.; Calhoun, L.G.; Tedeschi, R.G.; Triplett, K.N.; Vishnevsky, T.; Lindstrom, C.M. Assessing posttraumatic cognitive
processes: The event related rumination inventory. Anxiety Stress Coping 2011, 24, 137-156. [CrossRef]

Allbaugh, L.J.; Wright, M.O.D.; Folger, S.F. The role of repetitive thought in determining posttraumatic growth and distress
following interpersonal trauma. Anxiety Stress Coping 2016, 29, 21-37. [CrossRef]

Taku, K.; Calhoun, L.G.; Cann, A.; Tedeschi, R.G. The role of rumination in the coexistence of distress and posttraumatic growth
among bereaved Japanese university students. Death Stud. 2008, 32, 428-444. [CrossRef]

Beck, A.T.; Steer, R.A.; Brown, G.K. Manual for the Beck Depression Inventory-II; Psychological Corporation: San Antonio, TX,
USA, 19%6.


http://doi.org/10.1037/pas0000254
http://doi.org/10.1016/j.jad.2018.12.086
http://doi.org/10.1186/s12888-017-1541-6
http://doi.org/10.3402/ejpt.v7.30165
http://www.ncbi.nlm.nih.gov/pubmed/27098450
http://doi.org/10.1037/pas0000260
http://www.ncbi.nlm.nih.gov/pubmed/26751087
http://doi.org/10.1037/a0020981
http://www.ncbi.nlm.nih.gov/pubmed/21090877
http://doi.org/10.1016/j.jpsychires.2014.10.012
http://doi.org/10.1037/a0037133
http://doi.org/10.1016/j.janxdis.2014.03.008
http://doi.org/10.1037/tra0000104
http://doi.org/10.4088/JCP.14m09091
http://doi.org/10.1016/j.janxdis.2015.02.006
http://www.ncbi.nlm.nih.gov/pubmed/25768398
http://doi.org/10.1037/0021-843X.111.4.637
http://doi.org/10.1080/00223891.2018.1449116
http://www.ncbi.nlm.nih.gov/pubmed/29630411
http://doi.org/10.1002/da.20767
http://www.ncbi.nlm.nih.gov/pubmed/21910184
http://doi.org/10.1207/s15327906mbr3302_1
http://doi.org/10.1007/s11920-020-1140-y
http://doi.org/10.1002/jts.22385
http://doi.org/10.1016/j.jad.2015.04.006
http://doi.org/10.1037/a0024204
http://doi.org/10.1080/10615806.2010.529901
http://doi.org/10.1080/10615806.2015.1015422
http://doi.org/10.1080/07481180801974745

Int. |. Environ. Res. Public Health 2022, 19, 5282 12 of 12

36.
37.
38.
39.
40.
41.
42.

43.
44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Ghisi, M.; Flebus, G.B.; Montano, A.; Sanavio, E.; Sica, C. Beck Depression Inventory. Adattamento Italiano: Manuale; Giunti
Organizzazioni Speciali: Firenze, Italy, 2006.

Beck, A.T,; Steer, R.A; Ball, R.; Ranieri, W.F. Comparison of Beck Depression Inventories-IA and-II in psychiatric outpatients. J.
Pers. Assess. 1996, 67, 588-597. [CrossRef] [PubMed]

Cheung, F; Lucas, R.E. Assessing the validity of single-item life satisfaction measures: Results from three large samples. Qual.
Life Res. 2014, 23, 2809-2818. [CrossRef] [PubMed]

Weston, R.; Gore, P.A,, Jr. A brief guide to structural equation modeling. Couns. Psychol. 2006, 34, 719-751. [CrossRef]
Burnham, K.P; Anderson, D.R. A practical information-theoretic approach. Model. Sel. Multimodel Inference 2002, 2, 70-71.

Kass, R.E.; Raftery, A.E. Bayes factors. ]. Am. Stat. Assoc. 1995, 90, 773-795. [CrossRef]

Chen, FF. Sensitivity of goodness of fit indexes to lack of measurement invariance. Struct. Equ. Modeling 2007, 14, 464-504.
[CrossRef]

Muthén, B.; Muthén, L. Mplus; Chapman and Hall/CRC: Boca Raton, FL, USA, 2017.

Soberén, C.; Crespo, M.; Gémez-Gutiérrez, M.D.M.; Fernandez-Lansac, V.; Armour, C. Dimensional structure of DSM-5 posttrau-
matic stress symptoms in Spanish trauma victims. Eur. |. Psychotraumatol. 2016, 7, 32078. [CrossRef]

Kline, R.B. Principles and Practice of Structural Equation Modeling; Guilford Press: New York, NY, USA, 2011.

Boysan, M.; Ozdemir, P.G.; Ozdemir, O.; Selvi, Y.; Yilmaz, E.; Kaya, N. Psychometric properties of the Turkish version of the PTSD
Checklist for Diagnostic and Statistical Manual of Mental Disorders, (PCL-5). Psychiatry Clin. Psychopharmacol. 2017, 27, 300-310.
[CrossRef]

Brady, K.T; Killeen, TK.; Brewerton, T.; Lucerini, S. Comorbidity of psychiatric disorders and posttraumatic stress disorder. J.
Clin. Psychiatry 2000, 61, 22-32.

Elwood, L.S.; Hahn, K.S.; Olatunji, B.O.; Williams, N.L. Cognitive vulnerabilities to the development of PTSD: A review of four
vulnerabilities and the proposal of an integrative vulnerability model. Clin. Psychol. Rev. 2009, 29, 87-100. [CrossRef]

Castelli, L.; Di Tella, M.; Benfante, A.; Romeo, A. The spread of COVID-19 in the Italian population: Anxiety, depression, and
post-traumatic stress symptoms. Can. J. Psychiatry 2020, 65, 731. [CrossRef] [PubMed]

Kilpatrick, D.G.; Resnick, H.S.; Milanak, M.E.; Miller, M.W.; Keyes, K.M.; Friedman, M.]. National estimates of exposure to
traumatic events and PTSD prevalence using DSM-IV and DSM-5 criteria. J. Trauma. Stress 2013, 26, 537-547. [CrossRef] [PubMed]
Tolin, D.F,; Foa, E.B. Sex differences in trauma and posttraumatic stress disorder: A quantitative review of 25 years of research.
Psychol. Bull. 2008, 132, 959-992. [CrossRef] [PubMed]

Ehlers, A.; Mayou, R.A.; Bryant, B. Psychological predictors of chronic posttraumatic stress disorder after motor vehicle accidents.
J. Abnorm Psychol. 1998, 107, 508. [CrossRef]

Ozer, EJ.; Best, S.R.; Lipsey, T.L.; Weiss, D.S. Predictors of posttraumatic stress disorder and symptoms in adults: A meta-analysis.
Psychol. Bull. 2003, 129, 52. [CrossRef]

Spinhoven, P,; Penninx, B.W.; Krempeniou, A.; van Hemert, A.M.; Elzinga, B. Trait rumination predicts onset of Post-Traumatic
Stress Disorder through trauma-related cognitive appraisals: A 4-year longitudinal study. Behav. Res. Ther. 2015, 71, 101-109.
[CrossRef]


http://doi.org/10.1207/s15327752jpa6703_13
http://www.ncbi.nlm.nih.gov/pubmed/8991972
http://doi.org/10.1007/s11136-014-0726-4
http://www.ncbi.nlm.nih.gov/pubmed/24890827
http://doi.org/10.1177/0011000006286345
http://doi.org/10.1080/01621459.1995.10476572
http://doi.org/10.1080/10705510701301834
http://doi.org/10.3402/ejpt.v7.32078
http://doi.org/10.1080/24750573.2017.1342769
http://doi.org/10.1016/j.cpr.2008.10.002
http://doi.org/10.1177/0706743720938598
http://www.ncbi.nlm.nih.gov/pubmed/32588644
http://doi.org/10.1002/jts.21848
http://www.ncbi.nlm.nih.gov/pubmed/24151000
http://doi.org/10.1037/0033-2909.132.6.959
http://www.ncbi.nlm.nih.gov/pubmed/17073529
http://doi.org/10.1037/0021-843X.107.3.508
http://doi.org/10.1037/0033-2909.129.1.52
http://doi.org/10.1016/j.brat.2015.06.004

	Introduction 
	Materials and Methods 
	Participants and Procedure 
	Measures 
	Statistical Analyses 

	Results 
	Discussion 
	Conclusions 
	References

