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ABSTRACT
Background: Prior research assessing the psychometric properties
of the Global Psychotrauma Screen provided support for its internal
consistency reliability, construct validity, convergent validity, and
divergent validity in several international samples, but not
specifically in a U.S. subsample.
Objective: The purpose of this study was to assess psychometric
properties of the GPS in the U.S.
Method: This observational study included a convenience sample
of individually recruited participants (N = 231) who completed an
initial study with 126-item online questionnaire and a two-week
follow-up study with GPS alone through the weblinks provided
by the research team. Data analyzes included measuring internal
consistency and test–retest reliability, exploratory and
confirmatory factor analyzes (EFA and CFA), convergent and
divergent validity, sensitivity, specificity, and severity of the GPS
symptom items. Additional CFA was conducted with data (N =
947) from the GPS multinational research project, U.S. subsample.
Results: The results showed acceptable internal consistency and
test–retest reliability, convergent validity, and divergent validity
of the GPS. The construct validity results supported a three-factor
structure of the GPS symptoms. The GPS domains showed
acceptable sensitivity and specificity with the cut-off scores of 3
for PTSD and 5 for CPTSD domains; and the scores of 1 for the
anxiety, depression, and insomnia domains respectively. The GPS
risk factors predicted the GPS symptom severity.
Conclusions: This study provides new and additional evidence on
the psychometric properties of the GPS which may help health care
providers with the selection of an appropriate screening instrument
for trauma-related transdiagnostic symptoms. The study limitations
should be addressed in future research through the replication of
EFA and CFA internationally with larger samples, and the
inclusion of a reference standard for dissociation.
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Introduction

Exposure to potentially traumatic events (PTEs) may lead to a wide range of symptoms
that extend beyond a single disorder and are interconnected across disorders, thus, indi-
cating their transdiagnostic nature (Frewen et al., 2021; Hyland et al., 2017; Olff et al.,
2021; Williamson et al., 2021). Unlike a traditional discrete-disorder approach, the
dimensional transdiagnostic paradigm provides novel insights into the biopsychosocial
processes and mechanisms that connect symptoms of mental distress across disorders
(Dalgleish et al., 2020). Based on the dimensional transdiagnostic paradigm and the
network theory of psychopathology (Borsboom et al., 2021; Dalgleish et al., 2020), trans-
diagnostic symptoms can be defined as signs of mental distress in response to trauma that
co-occur and reinforce each other and are functionally related to and predicted by under-
lying traumatic experiences.

Several trauma-related assessment instruments have been developed and validated in
the U.S. based on the discrete-disorder approach (Cloitre et al., 2018; Foa et al., 2016;
Grasso et al., 2019; Prins et al., 2015; Weathers et al., 2013a, 2013b, 2018); however,
these are not transdiagnostic measures but scales aiming to assess symptoms of posttrau-
matic stress disorder (PTSD) based on the Diagnostic and Statistical Manual of Mental
Disorders Fifth Edition (DSM-5; APA, 2022).

To address the need for a free and easily accessible transdiagnostic screening tool
for health care providers worldwide, an international group of experts with the Global
Collaboration on Traumatic Stress developed the Global Psychotrauma Screen in
English (GPS; GC-TS, 2023; Olff et al., 2020). The GPS is currently available in
over 30 languages (Olff et al., 2023). Detailed procedures of the GPS development
are described in Frewen et al. (2021) and Olff et al. (2020), and the GPS norm
scores for the U.S. and other 26 countries are reported in the GPS User Guide (GC-
TS, 2023). Unlike the trauma assessment instruments that are limited to PTSD,
GPS additionally screens for the Disturbances in Self-Organization (DSO) as part
of CPTSD, anxiety, depression, sleep problems, dissociation, self-harm, substance
abuse, other physical, emotional, and social problems, as well as risk factors, and func-
tioning (Olff et al., 2020).

Several studies have assessed the initial psychometric properties of the GPS. A pre-
pandemic GPS validation study in Japan found good internal consistency and concurrent
validity of the GPS in a clinical sample (Oe et al., 2020). Exploratory Factor Analysis
(EFA) by Frewen et al. (2021) showed a single-factor structure of the GPS symptoms.
However, two other studies found a three-factor structure with such factors as core
PTSD, negative affect, and dissociation using EFA and Confirmatory Factor Analysis
(CFA) of the GPS data collected in Iran just before the COVID-19 pandemic (Salimi
et al., 2023) and CFA of the GPS responses in Italy early in the pandemic (Rossi et al.,
2021).

Furthermore, the GC-TS’s multinational research project on Cross-Cultural
Responses to COVID-19 (GPS-CCC) and related studies confirmed the high reliability
of GPS (Marengo et al., 2022; Olff et al., 2021; Williamson et al., 2021). The GPS symp-
toms’ network analysis showed a shared centrality of depression across networks and
high interconnectedness among other symptoms (Williamson et al., 2021). These
findings supported a transdiagnostic approach to the screening of posttraumatic
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outcomes using the GPS (Frewen et al., 2021; Williamson et al., 2021). While the
GPS-CCC sample in Marengo et al. (2022), Olff et al. (2021), Williamson et al. (2021),
and the Amazon Mechanical Turk (MTurk) data in Frewen et al. (2021) included U.S.
participants, they did not examine psychometric properties of GPS specifically in the
U.S. subsample.

The purpose of this observational study was to evaluate the internal consistency
reliability, convergent validity, divergent validity, construct validity, and screening accu-
racy of the GPS in a convenience sample of participants residing in the U.S. This study
aimed to test several hypotheses (see Supplementary Materials). We hypothesized the
moderate-to-high levels of internal consistency and test–retest reliability of the GPS
symptoms and domains. We expected moderate-to-high levels of sensitivity and specifi-
city of the GPS symptoms and domains, as well as convergent validity and divergent val-
idity. The higher levels of the GPS risk factors would predict higher levels of the GPS
symptoms while considering the demographic and COVID-19 variables. Four levels of
the GPS symptom severity: low, mild, moderate, and extreme, would predict the GPS
functioning scores.

Methods

Study design and ethical considerations

Upon obtaining The Chicago School of Professional Psychology Institutional Review
Board exempt determination and addenda approval (No. IRB-20-04-0043), the data col-
lection took place between July 2020 and May 2022. Using a convenience sampling,
Research Assistants (RAs) recruited participants from U.S. general population through
their professional and social networks. There was no monetary or other compensation
provided for participation in this study. The RAs personally screened each interested
individual for eligibility to take part in the study using two inclusion criteria: 18 years
old or older, currently reside in the U.S. The RAs provided weblinks to the anonymous
questionnaires only to eligible individuals and instructed them not to share the weblinks
with anyone. The individuals who were under 18 years of age and did not reside in the
U.S. were excluded from the study.

The study included initial and follow-up parts. To match the initial study responses
with the follow-up study, the participants were instructed to create their unique code
and not to share it with anyone. Upon accessing the weblink, the participants were
instructed to complete the online informed consent form and the questionnaire. The
RAs provided each participant with a list of mental health care providers to contact in
case of emotional discomfort due to the study participation.

A total of 231 participants who met the eligibility criteria and consented to take part in
the study, completed the initial study questionnaire. The response rate to the initial study
was 231 (73.8%) out of 313 eligible individuals and to the follow-up study – 74 (32%) out
of 231 participants. While this sample size would allow conducting correlations, com-
parisons, and EFA, it was not enough for CFA (Kyriazos, 2018). Therefore, we added
data from the GPS-CCC research, U.S. subsample (Olff et al., 2021).

The GPS-CCC study received an exempt determination from the Medical Ethical
Review Committee of the Academic Medical Center of the University of Amsterdam
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(No. W19_481 # 19.556). Participation in the GPS-CCC study was voluntary through an
online informed consent. No financial compensation was provided to participants and no
personally identifying information was collected. The data from 947 participants who
entered their responses through the GC-TS website between April 2020 and August
2022 were used for CFA in this study.

Measures

The initial questionnaire consisted of 13 research instruments with a total of 126 items.
The questionnaire started with eight demographic items about age, gender, education,
job, ethnic or racial group, marital status, child possession, state or territory of current
residence in the U.S. Next, the COVID-19 survey questions developed by Olff et al.
(2021), were adapted and utilized in this study to account for the impact of the
COVID-19 pandemic (see Supplementary Materials). The main instrument for vali-
dation was GPS which consists of three structured exposure items, 22 dichotomous
items for trauma-related symptoms, risk factors, and one functioning item on a continu-
ous scale from 1 to 10 (Olff et al., 2020; see Supplementary Materials). The reference stan-
dard measures were selected based on their theoretical relevance and validation in
previous studies.

A reference standard for exposure to PTEs was the Life Events Checklist for DSM-5
(LEC-5) Criterion A (Weathers et al., 2013b). The LEC-5 was selected for this study
because it was developed based on the theoretical background and epidemiological evi-
dence suggesting that exposure to traumatic events is linked to the symptoms, and the
type of events predicts the risk of developing specific symptoms (APA, 2022; Kessler
et al., 2017). Similar relationship between the type of PTEs and the symptoms was sup-
ported in previous studies on GPS (Marengo et al., 2022; Oe et al., 2020; Olff et al.,
2021). Thus, we expected a positive correlation between the LEC-5 PTEs and GPS
Symptoms.

To assess the convergent validity of the GPS PTSD domain, we used the PTSD Check-
list for DSM-5 (PCL-5; APA, 2022; Weathers et al., 2013a) because it has been validated
in previous studies (Blevins et al., 2015; Bovin et al., 2016; Wortmann et al., 2016). We
expected that the PCL-5 score would positively correlate with the GPS PTSD domain.
Moreover, we used the International Trauma Questionnaire (ITQ; Cloitre et al., 2018)
that assesses for two distinct diagnoses of PTSD and Complex PTSD (CPTSD) based
on the International Classification of Diseases and Related Health Problems, 11th
Edition (ICD-11; WHO, 2018). To our knowledge, ITQ is the only validated instrument
that assesses CPTSD resulting from cumulative and prolonged forms of trauma (Cloitre
et al., 2019, 2021). We measured the convergent validity of the GPS PTSD and CPTSD
domains assuming that the ITQ PTSD and CPTSD scores would correlate with the
respective GPS domains.

Generalized Anxiety Disorder (GAD) and Major Depressive Disorder (MDD) are
highly comorbid with PTSD (Price et al., 2019). We used GAD-7 (Spitzer et al., 2006),
and the Patient Health Questionnaire – 9 (PHQ-9; Kroenke et al., 2001) as the reference
standards for anxiety and depression because these instruments have well-established
psychometric properties. We expected that GAD-7 and PHQ-9 would positively correlate
with the GPS Anxiety and Depression domains, indicating their convergent validity.
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The comorbidity of PTSD with insomnia and other sleep disorders has been docu-
mented in previous research (Chinoy et al., 2022). We used the Bergen Insomnia Scale
(BIS; Pallesen et al., 2008) as a reference standard for the GPS Sleep Problems domain
because it has been validated in previous research (Pallesen et al., 2008). Similar to the
recent studies with BIS (Torsvik et al., 2023), we used five out of six BIS items,
whereas the symptom of ‘not feeling rested enough after waking up’ was removed
because it is no longer required in the DSM-5 (APA, 2022). We expected that the partici-
pants who endorsed the GPS Sleep Problems item would have a higher BIS score, indi-
cating convergent validity.

The co-occurrence of PTSD and Substance Use Disorder is well-known, and these two
disorders reinforce each other resulting in increased severity, decreased functioning, and
treatment drop-out (Hien et al., 2021). The reference measures for assessing convergent
validity of the GPS Substance Use item were three items of the World Health Organiz-
ation’s Alcohol, Smoking, and Substance Involvement Screening Test (WHO ASSIST),
which has a well-established validity (Humeniuk et al., 2010; López-Lazcano et al.,
2022). We expected that the participants who endorsed the GPS Substance Use item
would have higher scores on the ASSIST (Humeniuk et al., 2010).

Resilience serves as a protective factor against traumatic stress (Olff et al., 2021; van
der Meer et al., 2018). The reference standard for resilience was the Resilience Evalu-
ation Scale, which is a validated measure (RES; van der Meer et al., 2018). Convergent
validity of the GPS Resilience item would be suggested if the participants who endorsed
the item, also had a higher RES score. Additionally, we used RES to assess divergent
validity of the GPS Symptoms and domains, assuming their negative correlation
with the RES.

The impact of traumatic stress on daily life functioning is well-documented (Frewen
et al., 2021; Olff et al., 2021; Weathers et al., 2018). To assess the convergent validity of the
GPS Functioning item, we used two items from the Clinician-Administered PTSD Scale
for DSM-5 (CAPS-5; Weathers et al., 2018) to measure functional impairment in the
work, school, and social settings; and one item from the World Health Organization’s
Quality of Life scale (WHOQOL-BREF; Harper et al., 1998) to measure global function-
ing. Additionally, we used WHOQOL-BREF to assess divergent validity of the GPS
Symptoms and domains expecting a negative correlation between them.

Statistical analyzes

The statistical analyzes were conducted in SPSS.26 (IBM, 2019) and STATA.17 (Stata-
Corp, 2021). The internal consistency of the GPS was measured using the Cronbach’s
Alpha (>2 items) and Spearman-Brown’s (≤2 items) coefficients. The missing data analy-
sis was performed using the Little’s Missing Completely At Random (MCAR) test which
indicated that the data were missing at random, χ2(17,289) = 17,000.08, p = 0.94. Missing
values were excluded automatically for each statistical test. The assumptions of norma-
tivity and homoscedasticity were checked with the Shapiro–Wilk’s and Levene’s tests.
Spearman’s correlation coefficient was used to examine convergent and divergent val-
idity. Independent t-tests were used for group comparisons.

The EFA and CFA were performed in STATA.17 (StataCorp, 2021). The assumption
of homogeneity on key variables (Kyriazos, 2018) was checked by randomly splitting the
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sample into two halves and comparing them on key variables. The data suitability for
factor analysis was checked using the Kaiser–Meyer–Olkin (KMO) test for sampling ade-
quacy and the Bartlett’s test of sphericity for the appropriateness of EFA for the data. Tet-
rachoric EFA was conducted because of the GPS’s dichotomous item structure. The
principal axis factoring with the oblique Promax rotation was applied to identify latent
constructs. CFA was conducted with a maximum likelihood estimation. The overall
Goodness of Fit (GoF) was evaluated using the Chi-square test, while the equation
level GoF measured Root-Mean-Square Error of Approximation (RMSEA), Comparative
Fit Index (CFI), Tucker–Lewis Index (TLI), and Standardized Root-Mean-Square
Residual (SRMR).

The sensitivity and specificity analyzes were conducted to assess the screening
accuracy of the GPS for detecting trauma-related disorders. We used PCL-5 with a
cut-off score of 33 (Weathers et al., 2013a) as a reference standard for the DSM-5
PTSD and the GPS PTSD domain score as a classification variable. We used the
ITQ diagnostic scoring cut-offs for the ICD-11 PTSD and CPTSD diagnoses
(Cloitre et al., 2018) for the GPS PTSD, DSO, and CPTSD domains. The reference
standards for screening of the GAD and a depressive episode were GAD-7 for the
GPS Anxiety domain, and PHQ-9 for the GPS Depression domain with the cut-off
scores of 10 (Kroenke et al., 2001; Spitzer et al., 2006). We used BIS with a cut-off
score of 6 (Pallesen et al., 2008) as a reference standard for screening of insomnia
using the GPS Sleep Problems domain. For the GPS Substance Use domain, the
ASSIST risk scores (lower, moderate, or high risk) on item 2 (substance use) and
item 3 (substance craving; Humeniuk et al., 2010) were used to differentiate
between those who were at any level of risk for substance abuse and those who
were not at risk.

The Receiver Operating Characteristic (ROC) analysis was performed in
STATA.17 (StataCorp, 2021) to determine the Area Under the Curve (AUC), sensi-
tivity, specificity, positive predictive value (PPV), and negative predictive value
(NPV) of the GPS domain scores. The Likelihood Ratio (LR) analysis determined
the ratio of the probability that a positive or negative result will occur in persons
with the disorder (LR+) to the probability that the same result will occur in persons
without the disorder (LR-).

The GPS risk factors were assessed using a hierarchical multiple regression. The first
model included three blocks: seven demographic variables; the GPS risk factors; and the
COVID-19 distress. The second three-block model examined the stressors that contrib-
uted to the COVID-19 distress: COVID-19 exposure; the exposure location and occu-
pation; and 18 stressors related to COVID-19.

The severity analysis was conducted by creating the GPS Symptoms’ severity groups
based on the percentile cut-off points as follows: low (≤30th percentile), mild (31–
74th percentile), moderate (75–94th percentile), and severe (≥95th percentile; Fissette
et al., 2014; Primasari et al., 2021). Lower scores on the GPS functioning were expected
in more severe categories of trauma-related symptoms. Because the assumptions for a
parametric ANCOVA were not met, the Quade’s rank ANCOVA (Quade, 1967) was
used to compare the GPS Symptoms severity groups on the GPS Functioning score
with the demographic variables as covariates. The post hoc multiple comparisons were
performed using the Scheffé test for unequal groups.
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Results

Sample characteristics

A sample of 231 participants from 31 states and District of Columbia completed the
initial questionnaire. Detailed demographic information is reported in Table 1.
Responses to the GPS exposure items showed that the participants experienced more
of a single than multiple traumatic events. Over a half of the participants reported the
time of the event longer than a year ago. The most frequently reported events were phys-
ical violence, emotional abuse, and a sudden death of a loved one. Over a half of the par-
ticipants experienced COVID-19 along with PTEs, while fewer participants reported
either COVID-19 or PTEs (see Table 2).

GPS symptom and risk factor endorsement

The most frequently reported GPS symptom was anxiety, while the least frequent was
self-harm. The most frequent GPS risk factor was childhood trauma. The GPS resilience
score was high (see Figure 1). The GPS Symptoms sum scores were higher in participants
who endorsed the GPS Risk Factors (see Table S2). There was a weak inverse correlation
of age with the GPS Symptoms (r =−0.230; p < 0.001) and risk factor scores (r =−0.139;
p = 0.043), indicating higher levels of symptoms and risk factors in younger participants.
There were no statistically significant differences between males and females on the GPS
item-by-item comparisons, except for anxiety (item 8) which was more frequently
endorsed by females than males (see Table S3), and on the GPS Symptoms and Risk
Factors sum scores (see Table S4). Similarly, there were no statistically significant differ-
ences in the GPS Symptoms and Risk Factors scores across other demographic categories
(see Table S5).

Reliability of GPS

The results presented in Table 3 show acceptable internal consistency and test–retest
reliability of the GPS symptoms, risk factors, and domains. The Intra-Class Correlation
Coefficients (ICC) showed a high level of agreement of the GPS Symptoms and domain
sum scores in the initial and follow-up studies.

Construct validity

Exploratory factor analysis
The EFA was conducted with 214 participants after 17 (7.3%) cases with missing GPS
values were excluded listwise. The assumption of homogeneity between the randomly
split two halves of the sample on key variables was met based on the t-test or χ2

results, thus allowing to proceed with EFA. The KMO of 0.90 indicated high sampling
adequacy. The Bartlett’s test of sphericity confirmed the appropriateness of EFA based
on large correlations between items, χ2(136) = 1224.2, p < 0.001.

The initial analysis showed that Factors 1, 2, and 3 had Eigenvalues >1, which
explained 76% of the total variance (see Table 4), and the uniqueness values were <0.6
on all but the substance use item (see Table 5). In the oblique Promax rotation of the
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Table 1. Demographic characteristics of participants (N = 231).
Characteristics and U.S. Census Metrics (%)* Participants n (%)

Age (38.1)* 40.8 (Mdn 39; Min 18; Max 88)
Gender
Female (48.7)* 162 (70.1)
Male (51.3)* 63 (27.3)
Other 2 (0.9)
Missing 4 (1.7)
Race or Ethnicity
African American or Black (12.8)* 77 (33.3)
Asian (5.7)* 16 (6.9)
Caucasian or White (72)* 65 (28.1)
Hispanic or Latino/a (18.4)* 50 (21.6)
Middle Eastern (0.3)* 3 (1.3)
Mixed (2.5)* 14 (6.1)
Other 1 (0.4)
Missing 5 (2.2)
Marital Status
Single 108 (46.8)
Married 92 (39.8)
Divorced 16 (6.9)
Widowed 6 (2.6)
Partnered 6 (2.6)
Missing 3 (1.3)
Child Possession
Yes 122 (52.8)
No 107 (46.3)
Missing 2 (0.9)
Education
High school 17 (7.4)
Vocational school 6 (2.6)
Undergraduate 112 (48.5)
Master’s 76 (32.9)
Doctorate 15 (6.5)
Other 3 (1.3)
Missing 2 (0.9)
Employment
Unemployed 22 (9.5)
Part-time 24 (10.4)
Full-time 139 (60.2)
Self-employed 17 (7.4)
Retired 9 (3.9)
Other 17 (7.4)
Missing 3 (1.3)
State of residence (in descending order)
Virginia 38 (16.5)
New York 33 (14.3)
Maryland 25 (10.8)
Florida 19 (8.2)
Massachusetts 17 (7.4)
Georgia 15 (6.5)
California & Washington, DC (each) 9 (3.9)
New Jersey & North Carolina (each) 8 (3.5)
Pennsylvania & Texas 6 (2.6)
Delaware 5 (2.2)
Colorado & Illinois (each) 3 (1.3)
Hawaii, New Hampshire & Tennessee (each) 2 (0.9)
Connecticut, Iowa, Kansas, Louisiana, Maine, Michigan, Minnesota, Nebraska, Ohio,
Oklahoma, Oregon, South Carolina, Washington, West Virginia, & Puerto Rico (each)

1 (1)

Missing 6 (2.6)

Note: *United States Census Bureau (2020). American Community Survey Demographic and Housing Estimates.
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three-factor model, Factor 1 was represented by the PTSD symptoms of intrusion, avoid-
ance, hyperarousal, numbing, and guilt or blame, along with self-harm and substance
abuse. Factor 2 included symptoms of anxiety, sleep problems, dissociation, and other
problems. Factor 3 was comprised of DSO and depression symptoms. Derealization
had marginally contributed to Factor 2, but all other items in this model were above
the threshold of 0.4 (Pituch & Stevens, 2016) and dependably represented their respective
factors. The Cronbach’s Alpha results for the rotated three factor-model showed accep-
table internal consistency (see Table 5).

Confirmatory factor analysis
The three-factor model was tested using the CFA maximum likelihood estimation.
Because the sample size in this study (n1 = 214) was smaller than projected for CFA,
the three-factor model was additionally tested on the GPS-CCC web sample (n2 =
947). The same three factors were used in both samples as follows: Factor 1 – core
PTSD, self-harm, and substance abuse; Factor 2 – anxiety, sleep problems, dissociation,
and other physical, emotional, and social problems; and Factor 3 – DSO and depression.
Covariances were measured between Factors 1 and 2; 2 and 3; and 1 and 3. All the factor

Table 2. Exposure characteristics (N = 231).
Characteristics Participants n (%)

Time of the event
Last month 20 (8.7)
Last half year 15 (6.5)
Last year 48 (20.8)
Longer ago 119 (51.5)
Missing 29 (12.5)
Single or multiple events
Single event 99 (42.9)
Multiple events 82 (35.5)
Missing 50 (21.6)
Type of exposure
Physical violence
Participant 37 (16)
Someone else 59 (25.5)
Both 3 (1.3)
Emotional abuse
Participant 57 (24.7)
Someone else 24 (10.4)
Both 6 (2.6)
Serious injury
Participant 22 (9.5)
Someone else 34 (14.7)
Both 2 (0.9)
Life threatening event
Participant 22 (9.5)
Someone else 40 (17.3)
Both 3 (1.3)
Sudden death of a loved one 83 (35.9)
Causing harm to someone 16 (6.9)
COVID-19 vs Other PTEs
COVID-19 54 (23.4)
Other PTEs 28 (12.1)
Both 120 (51.9)
Not affected 27 (11.7)
Missing 2 (0.9)

Note: PTEs – potentially traumatic events.
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loadings were statistically significant in both samples indicating that each factor’s vari-
ables contributed to their respective factors. The results of this initial CFA model
showed that the RMSEA and SRMR did not reach the acceptable thresholds in this
study sample, and none of the CCC-GPS sample fit indices were acceptable (see Table
S6). The postestimation modification indices in this study sample displayed the largest
changes observed in the omitted covariances between the depression symptoms, followed
by the symptoms of guilt or blame and worthlessness; worry and substance use; deper-
sonalization and other problems; and numbing and anhedonia. In the CCC-GPS
sample, the postestimation modification indices displayed the largest changes observed
in the omitted covariances between the dissociative symptoms, followed by the symp-
toms of intrusion and hyperarousal; avoidance and anhedonia; and the anxiety symp-
toms. The inspection of the standardized covariance residuals for these items showed

Figure 1. Frequency distribution of the GPS item responses (%; N = 231).

Table 3. Internal consistency and test–retest reliability of GPS (N = 231).
GPS Initial α/ρ Retest α/ρ Test–retest r ICC 95% CI LL – UL

Total (α) 0.89 0.91 0.80 0.88** 0.81–0.93
Symptoms (α) 0.89 0.92 0.82 0.89** 0.83–0.93
Risk factors (α) 0.51 0.44 0.58 0.73** 0.57–0.84
PTSD (α) 0.78 0.82 0.72 0.83** 0.73–0.90
DSO (ρ) 0.60 0.56 1 1
CPTSD (α) 0.82 0.85 0.83 0.91** 0.85 –0.94
Anxiety (ρ) 0.63 0.72 0.62 0.77** 0.62–0.86
Depression (ρ) 0.72 0.84 0.75 0.85** 0.75–0.91
Dissociation (ρ) 0.59 0.78 0.74 0.85** 0.76–0.91
Functioning (α) n/a 0.83 0.71 0.82** 0.71–0.89

Note: α – Cronbach’s alpha coefficient; ρ – Spearman-Brown’s coefficient; r – Pearson’s correlation coefficient.
ICC – intra-class correlation; CI – confidence interval; LL – Lower Limit, UL – Upper Limit. ** p < 0.01
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the values >1.96 in the substantial areas of model misspecification (Pituch & Stevens,
2016). These omitted covariances were added in each sample’s model respectively as
they were theoretically related. The final CFA model results indicated a good fit to the
data in both samples (see Table 6).

Convergent validity of the GPS

The factor scores for the GPS observed variables were calculated and the correlations of
the GPS factors with the reference measures were assessed for convergent validity in
this study sample. All three factors had acceptable correlations with the GPS Symptoms
and Risk Factors scores (see Table 7). A further analysis of the convergent validity of

Table 4. The EFA total variance (n = 214).
Factor Eigenvalue Difference Proportion Cumulative

Factor 1 9.496 8.110 0.559 0.559
Factor 2 1.386 0.357 0.082 0.640
Factor 3 1.029 0.116 0.061 0.701
Factor 4 0.913 0.055 0.054 0.754
Factor 5 0.857 0.214 0.050 0.805
Factor 6 0.644 0.076 0.038 0.842
Factor 7 0.567 0.019 0.033 0.876
Factor 8 0.548 0.086 0.032 0.908
Factor 9 0.461 0.117 0.027 0.935
Factor 10 0.345 0.086 0.020 0.956
Factor 11 0.259 0.032 0.015 0.971
Factor 12 0.226 0.087 0.013 0.984
Factor 13 0.138 0.060 0.008 0.992
Factor 14 0.079 0.027 0.005 0.997
Factor 15 0.052 0.052 0.003 1.000

Note: Factors 1, 2, and 3 have acceptable Eigenvalues > 1.

Table 5. The EFA oblique Promax rotated factor loadings and unique variances (n = 214).
Variable Label Factor 1 Factor 2 Factor 3 Uniqueness

GPS 1 Intrusion 0.601 0.289
GPS 2 Avoidance 0.775 0.241
GPS 3 Hyperarousal 0.678 0.299
GPS 4 Numbing 0.486 0.189
GPS 5 Guilt or blame 0.631 0.343
GPS 13 Self-harm 1.002 0.063
GPS 18 Substance use 0.413 0.723
GPS 8 Anxiety 0.622 0.233
GPS 9 Worry 0.497 0.238
GPS 12 Insomnia 0.681 0.399
GPS 14 Derealization 0.370 0.524
GPS 15 Depersonalization 0.834 0.171
GPS 16 Other problems 0.722 0.321
GPS 6 Worthlessness 0.803 0.161
GPS 7 Anger 0.509 0.352
GPS 10 Depressed mood 0.583 0.270
GPS 11 Anhedonia 0.810 0.272
Cronbach’s Alpha 0.77 0.77 0.74
Average Inter-item Covariance 0.07 0.08 0.09

Note: The rotated factor loadings show which variables represent each factor. Kaiser normalization was on in this model.
All but GPS item 14 (derealization) had acceptable factor loadings greater than 0.4 (Pituch & Stevens, 2016). All but GPS
item 18 (substance use) had the acceptable uniqueness values < 0.6.
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the GPS symptoms, risk factors, and domain scores as the predictor variables, and the
reference measures as the criterion variables showed positive correlations between
them indicating acceptable convergent validity (see Table 8). The convergent validity
of the GPS single-item domains of Sleep Problems, Self-harm, Substance Use, and Resi-
lience was evident in the higher scores on the reference measures in the participants
who endorsed the GPS items (see Table S7). The GPS Functioning item showed accep-
table convergent validity in relation to the PHQ-9 and CAPS-5 functioning items, but
the correlations with the ITQ functioning items were below the hypothesized 0.50 (see
Table S8).

Divergent validity of the GPS

The divergent validity of the GPS Symptoms and domain scores was evident in the nega-
tive correlations with the RES and WHOQOL-BREF scores. The divergent validity of the
GPS single-item domains of Substance Use, Other Problems, and Self-harm was evident
in the lower scores on the RES and WHOQOL-BREF in the participants who endorsed
the GPS items; however, the scores did not differ on the GPS Sleep Problems domain (see
Table S7).

Table 6. The CFA three-factor final model fit indices.
Fit Statistic n1 = 214 n2 = 947

Likelihood ratio χ2(111) = 164.72 χ2(112) = 334.25
RMSEA [90%CI] 0.048 [0.03, 0.06] 0.046 [0.04, 0.05]
p-close 0.585 0.885
CFI 0.953 0.940
TLI 0.942 0.927
SRMR 0.048 0.040
CD 0.933 0.927
AIC 3622.28 16,388.12
BIC 3820.87 16,669.61

Note: RMSEA – Root Mean Squared Error of Approximation; CFI – Comparative Fit Index; TLI – Tucker–Lewis Index;
SRMR – Standardized Root Mean Squared Residual; CD – Coefficient of determination; AIC – Akaike’s Information Cri-
terion; BIC – Bayesian Information Criterion. RMSEA <0.05, CFI and TLI >0.9, and the SRMR <0.05 indicate a good fit to
the data (Pituch & Stevens, 2016).

Table 7. Convergent validity and divergent validity of the GPS factor scores (n = 214).
Criterion Variables Factor Scores

Factor 1 Factor 2 Factor 3

Convergent Validity
GPS Symptoms 0.90** 0.89** 0.85**
GPS Risk factors 0.54** 0.58** 0.53**
PCL-5 0.73**
ITQ PTSD 0.68**
ITQ DSO 0.68**
ITQ CPTSD 0.65**
GAD-7 0.61**
PHQ-9 0.62**
BIS 0.56**
Divergent Validity
RES −0.35** −0.35** −0.44**
WHOQOL-BREF −0.46** −0.36** −0.36**
Note: ** p < 0.01.
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Sensitivity and specificity of the GPS

The results of ROC showed acceptable AOC values for most GPS domains, except for
Substance Use (see detailed results in Tables 9, S9–S11, and Figures S1–S11). For the
GPS PTSD domain, a count of 3 was the maximum needed to yield minimally 80% sen-
sitivity (91.9% sensitivity; 73.8% specificity); a count of 4 was the maximum needed to
yield minimally 70% specificity (86.6% specificity; 75.8% sensitivity) to screen for the
DSM-5 PTSD, based on PCL-5. Similarly, a count of 3 was the maximum needed to
yield minimally 80% sensitivity (92.5% sensitivity; 65.7% specificity) and a count of 4
was the maximum needed to yield minimally 70% specificity (77.3% specificity; 70% sen-
sitivity) for the ICD-11 PTSD, based on ITQ. The GPS DSO domain needed a count of 1
to achieve minimally 70% sensitivity (85.7% sensitivity; 66.3% specificity), and a count of
2 for minimally 65% specificity (88.7% specificity; 51.4% sensitivity) for the ICD-11 DSO
cluster, based on ITQ. The GPS CPTSD domain needed a count of 4 to yield minimally
70% sensitivity (95.5% sensitivity; 66% specificity), and a count of 6 for minimally 65%
specificity (86.4% specificity; 63.6% sensitivity) for the ICD-11 CPTSD, based on ITQ.

The GPS Anxiety domain score of 1 yielded minimally 65% sensitivity (96.1% sensi-
tivity; 41.4% specificity) and a count of 2 reached minimally 70% specificity (80.9%
specificity; 51% sensitivity). The GPS Depression domain score of 1 had minimally
65% sensitivity (87.5% sensitivity; 50.3% specificity), and a count of 2 achieved minimally

Table 8. Convergent validity and divergent validity of the GPS domains (>2 items; N = 231).
Criterion Variables GPS Predictor Variables

Symptoms PTSD DSO CPTSD Anxiety Depression

Convergent Validity
PCL-5 0.83** 0.76**
ITQ PTSD 0.76** 0.74**
ITQ DSO 0.77** 0.59**
ITQ CPTSD 0.80** 0.75**
GAD-7 0.70** 0.62**
PHQ-9 0.72** 0.59**
Divergent Validity
RES −0.42** −0.35** −0.32** −0.37** −0.32** −0.43**
WHOQOL-BREF −0.47** −0.44** −0.34** −0.44** −0.31** −0.32**
Note: ** p < 0.01.

Table 9. Clinical validity of the GPS Symptoms and domain sum scores (n = 214).

Reference Standards GPS AOC

95% CI PPV NPV Prevalence
LL UL % % %

PCL-5 PTSD 0.889 0.84 0.93 60 95.7 29.4
ITQ PTSD 0.845 0.79 0.90 100 63.2 37.5
ITQ DSO 0.799 0.72 0.87 70.6 74.68 29.7
ITQ CPTSD 0.875 0.82 0.93 100 61.9 38.1
GAD-7 Anxiety 0.745 0.68 0.80 92 51.2 55.9
PHQ-9 Depression 0.738 0.67 0.80 61.9 68.9 36.2
BIS Insomnia 0.757 0.70 0.82 76.4 75 59
ASSIST (Tobacco) Substance Use 0.669 0.03 0.73 85 48.9 63.8
ASSIST (Alcohol) Substance Use 0.656 0.60 0.71 84.6 46.5 65.2
ASSIST
(Other Drugs)

Substance Use 0.645 0.58 0.71 77 52 58.7

Note: AOC – area under the curve; PPV – positive predictive value; NPV – negative predictive value; LL – lover limit; UL –
upper limit.
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70% specificity (73.1% specificity; 67.2% sensitivity). The GPS Sleep Problems item
yielded minimally 60% sensitivity (76.4%) and 70% specificity (75%). The GPS Substance
Use item achieved minimally 60% sensitivity when differentiating between those who are
at any level of risk for substance abuse and those who are not at risk but did not reach
55% specificity: tobacco 85% sensitivity and 48.9% specificity; alcohol 84.6% sensitivity
and 46.5% specificity; and other drugs 77% sensitivity and 52% specificity.

Analysis of the GPS risk factors

The results of the first hierarchical multiple regression model showed that the GPS Risk
Factors explained most of the variance in the GPS Symptoms. The demographic and
COVID-19 related variables only minimally influenced the GPS Symptoms’ variance.
Out of seven demographic variables, only age could explain the variance in the symp-
toms, that is, the younger age was associated with more GPS Symptoms; however, this
was a small change. The COVID-19 related distress also produced only a small
change. Overall, the first model explained 48% of variance in the GPS Symptoms (see
Table S12). The results of the second model showed that the small change in the GPS
Symptoms due to the COVID-19 related distress was produced by three out of 18 stres-
sors related to COVID-19: a death of family member(s) or relative(s) affected by COVID-
19, an income or job loss due to the pandemic, and an extra psychosocial burden of
taking care of loved ones. This model explained 47% of the variance in the COVID-19
related distress (see Table S13).

Severity analysis of the GPS symptoms

The GPS Symptoms mean score was 6.87, 95% CI [6.23, 7.52]. The distribution of the
GPS Symptoms’ severity levels showed that most participants had low (64; 31.5%) and
mild (95; 46.8%) levels of the GPS Symptoms severity, while 39 (19.2%) participants
had a moderate level, and 5 (2.5%) had the highest level of severity. The results of severity
analysis showed differences in the GPS functioning scores compared by the GPS Symp-
toms’ severity levels, F(3, 199) = 11.39; p < 0.001, η2 = 0.147. Pairwise comparisons
between the four GPS severity groups showed that the differences in the GPS functioning
were between the low and moderate groups (p < 0.001), and the mild and moderate
groups (p < 0.001), but not between the low and mild groups. The high severity group
comprising of five participants showed no statistically significant differences in function-
ing from other severity groups.

Discussion

The results of this study supported our hypotheses in that the GPS total and symptom
scores had high internal consistency and the GPS domains showed moderate internal
consistency, thus, supporting previous reports (Frewen et al., 2021; Oe et al., 2020;
Olff et al., 2021; Rossi et al., 2021; Salimi et al., 2023). This was the first study that exam-
ined the GPS test–retest reliability and found it satisfactory. The convergent validity and
divergent validity results were acceptable for the GPS Symptoms and all but the Sleep
Problems domain scores. The finding that the sleep problems were irrespective of
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resilience and quality of life could be attributed to the disrupted sleep schedules during
the COVID-19 pandemic, work-life imbalance, or some other unknown factors.

Consistent with Frewen et al. (2021) and Salimi et al. (2023), this study established a
screening accuracy of the GPS for traumatic stress symptoms with a cut-off score of 8
when prioritizing sensitivity and a score of 9 for optimal sensitivity and specificity.
Additionally, this was the first study to establish a screening accuracy of the GPS
domains for possible PTSD with the cut-off score of 3, as recommended by Prins et al.
(2015), possible CPTSD with the cut-off score of 5, and other GPS domains such as
anxiety, depression, and insomnia. However, the GPS Substance Use domain did not
reach acceptable AOC and specificity, probably due to the participant bias resulting in
underreported illicit drug use.

In terms of the GPS construct validity, our results supported the hypothesized three-
factor structure, however, the symptom representation within the factors was different
than the hypothesized and previously reported model consisting of core PTSD, negative
affect, and dissociation factors (Rossi et al., 2021; Salimi et al., 2023). In our study, the
first factor consisted of the PTSD symptoms as expected but also included self-harm
and substance abuse, highlighting a self-destructive potential of PTSD. In fact, all the par-
ticipants who endorsed the GPS Self-Harm and 62.5% who reported the GPS Substance
Use were positive for the GPS PTSD. This finding is consistent with the ICD-11 PTSD
which describes suicidal ideation and behavior, and substance abuse as additional clinical
features of PTSD (WHO, 2018).

The second factor combined dissociative symptoms with anxiety, insomnia, and other
problems, partially supporting our hypothesis and consistent with ICD-11 (WHO, 2018)
but unlike Rossi et al. (2021) and Salimi et al. (2023) where the dissociation factor was in
line with DSM-5-TR (APA, 2022). One explanation could be that depersonalization co-
occurred in over a half of the participants with generalized anxiety, and both depersona-
lization and derealization co-occurred in over 80% of the participants with insomnia,
suggesting that dissociation, as a state of hypoarousal, could be a defensive response
(Nicholson et al., 2017) to anxiety and insomnia both of which are associated with
hyperarousal.

The third factor supported the hypothesized negative affect and consisted of the DSO
and depressive symptoms. The ICD-11 defines the DSO symptoms as essential while
including depression among additional features of CPTSD (WHO, 2018). The DSO
symptoms co-occurred in a half of the participants with a depressive episode, supporting
previous research (Cloitre et al., 2019; Hyland et al., 2017) and ICD-11 which suggests the
comorbidity of CPTSD with a depressive episode (WHO, 2018). Overall, the GPS
symptom representation in the three-factor model of this study supported the transdiag-
nostic approach to screening of trauma- and stress-related disorders.

Our hypothesis about the differences in functioning based on the severity levels of
the GPS symptoms was only partially supported. This could be due to the small size
of the high severity group, as the severity levels of the GPS Symptoms in most partici-
pants were low or mild, thus, having only a small effect on the participants’ self-
reported functioning. Another explanation could be a high frequency of resilience in
this study sample.

The GPS symptoms’ variance was influenced mostly by the GPS risk factors, while the
demographic and COVID-19 variables contributed minimally, which was dissimilar to
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Rossi et al. (2021) who found a stronger association between the two. This could be due
to the different time span for data collection as Rossi et al. (2021) collected data in the
beginning of the pandemic within a short period of time (end of March–early April,
2020); while our data collection took almost two years throughout the pandemic (July
2020–May, 2022) and the participants may have adjusted to it, as most of them reported
moderate-to-low levels of COVID-19 related distress.

There are several limitations that should be considered when interpreting the
findings of this study. The convenience sampling through social networks limits gen-
eralizability of the findings. Similar to previous studies on trauma, the sample was pre-
dominately female. The projected sample size for CFA was not achieved due to the
difficulties with recruitment, but we balanced this limitation by conducting CFA on
an additional sample. The use of modification indices to identify and add the
omitted covariances in CFA, although theoretically justified, would need a replication
in future research. Furthermore, this study did not include a reference standard for dis-
sociation because the study questionnaire, which was already too long, would become
overburdening for participants. Future studies on the psychometric properties of GPS
should include a reference measure on dissociation to obtain more evidence for the
GPS dissociation domain.

In summary, this study provides new and additional evidence on the psychometric
properties of the GPS as a valid and reliable tool for rapid screening of a range of
transdiagnostic symptoms that are common after PTEs. It adds new findings to the
prior international studies on psychometric properties of the GPS, specifically for
the U.S., thus, giving health care providers, researchers, and policymakers an oppor-
tunity to make informed decisions on the use of GPS when screening for symptoms
after trauma.
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