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ABSTRACT

Objectives. This study aimed to assess psy-
chometric properties, such as reliability, con-
struct validity, and cut-off scores, for the Czech
version of the Clinical Outcome in Routine
Evaluation — General Population (GP-CORE)
questionnaire, a tool usable for repeated meas-
urement of psychological distress within routine
clinical settings.

Participants and setting. Two general popula-
tions and one clinical sample were used with N
values of 420, 394, and 345, respectively.
Hypotheses. One of the competing theoretical
factor solutions will demonstrate the best fit.
Statistical analysis. To examine the factor struc-
ture of the GP-CORE, a confirmatory multidi-
mensional item response theory analysis (grad-
ed response model) was employed.

Results. The best fitting model was a bifactor
solution representing one content domain of
overall distress and two item wording domains
(positively and negatively worded items). Clini-
cal cut-off scores were determined to be 1.85
(men) and 1.90 (women).

PROBLEM

Study limitations. The GP-CORE can be used as
an unidimensional measure of overall distress,
but users have to be aware of the influence of
positive vs. negative item wording on the re-
sponses.
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The Clinical Outcome in Routine Evaluation adapted for the General Population
(GP-CORE) is a measure derived from Clinical Outcomes in Routine Evaluation
— Outcome Measure (CORE-OM), a self-report measure of general psychological
distress (Barkham et al., 2001). The GP-CORE is focused primarily on the general
population by not incorporating items regarding severe clinical problems. All risk and
negatively worded high-intensity items were excluded from CORE-OM to reduce
measurement bias within the general population. Two additional items were excluded
for using the negatively worded phrase “my problems”. The GP-CORE is a psycho-
logical distress (or reversed well-being) screening tool composed of 14 items (eight
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positively and six negatively worded items, see Table 1). It was developed by Sinclair
et al. (2005) and tested on a student sample in the University Quality of Life and
Learning Project.

Due to the shift from the clinical to the general population, there is little reason
to assume that the factor structures of the CORE-OM and the GP-CORE would be
the same. A principal component analysis with oblique rotation resulted in a four-
component structure: 1) six positively worded subjective well-being items, 2) four
negatively worded subjective well-being items, 3) two social functioning items, and
4) two physical problems items. The first three components demonstrated modest to
high associations; nevertheless, the correlation with the fourth component was negli-
gible (Sinclair et al., 2005).

This four-component structure represents four main categories of the general quali-
ty of life (Wilkinson et al., 2012). Nevertheless, the authors believe that, conceptually,
the GP-CORE can be used as a unitary measure. In existing studies, the GP-CORE
is usually used on university students (e.g., Hammer & Vogel, 2013; Robinson et al.,
2016), however, some studies sampled from Buddhist Vipassana retreat participants
(Falkenstrom, 2010) or computer game players (Hagstrdom & Kaldo, 2014). The GP-
CORE authors called for psychometric validation studies among populations other
than student populations, optimally among general population (Sinclair et al., 2005)
and this call was not answered properly until the present study.

Psychometric and validation studies on GP-CORE are generally lacking. The
four-component structure (positive, negative items, social functioning, physical
symptoms) is problematic because it blends formal (i.e., positive vs. negative item
wording) and content (i.e., subjective well-being, role functioning, physical symp-
toms) aspects together. Furthermore, as Schmitt and Stuits (1985) argue, a negative
factor can emerge simply if 10 or more percent of respondents fill in the question-
naire with mixed item wording without sufficient attention. While the existing stud-
ies on the GP-CORE have not paid attention to this problem, item response theory
(IRT) methods can be used to handle artificial factors, such as the mixed wording
factor.

The GP-CORE repeatedly reaches good to excellent reliability in terms of internal
consistency, from .85 (Cooke et al., 2004) to .90 (Richardson et al., 2017). Sinclair
et al. (2005) also reported high test-retest reliability over one week with an r of .91.
When computed separately for all four factors, Cronbach’s a ranged from .75 to .85
(Mameli et al., 2018). Dividing the whole sample by gender, the GP-CORE reached
higher internal consistency in female (o = .86) than male participants (o = .80) (Sin-
clair et al., 2005) and in Caucasians (o= .87) than Africans (o = .84) (Young & Camp-
bell, 2014).

In terms of convergent validity, Sinclair et al. (2005) presented the relationship of
the GP-CORE score with financial concerns (r = .25), sleeping difficulties (» = .27),
and social support (» = -.32), as well as its correlations with other standard well-being
measures: Beck Depression Inventory (BDI-I) (»=.77), BDI-II (» = .84), Brief Symp-
tom Inventory (» = .75), Symptom Checklist (SCL-90-R) (» = .71), and CORE-NR
(i.e., CORE-OM without risk items, » = .95) across samples (Sinclair et al., 2005).

Moreover, sex and age differences in GP-CORE mean scores were not significant
(Sinclair et al., 2005; Cooke et al., 2006). The average item mean reported in Sinclair
et al. (2005) was M =.99 (SD = .35) for the non-clinical student sample. Sinclair et al.
(2005) created norms and clinical cut-off scores, establishing an average item mean
exceeding 1.49 for men and 1.63 for women as indicators of elevated psychological
distress.
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Table 1 GP-CORE items (after Sinclair et al., 2005, modified)

ID Item (Czech version) Wording Domain PCA

1 Thave felt tense anxious or nervous (“M¢él/a jsem negative Problems 2
pocity napéti, strachu ¢i nervozity.”) (anxiety)

2 Thave felt I have someone to turn to when things go  positive Functioning 3
wrong (“Citil/a jsem, Ze nemam n¢koho, na koho se (close)
mohu v ptipadé¢ potieby obratit.«)

3 Thave felt OK about myself (“Byla/a jsem se sebou  positive Subjective 1
spokojeny/a.”) well-being

4 I have felt able to cope when things go wrong positive Functioning 1
(“M¢la/a jsem pocit, ze zvladnu i tézké (general)
chvile, kdyby mély pfijit.”)

5 Thave been troubled by aches, pains or other physi-  negative Problems 4
cal symptoms (“Trapily mé bolesti nebo jiné télesné (physical)
potize.”)

6 I have been happy with the things I have done positive Functioning 1
(“Byla/a jsem spokojen/a s tim, co jsem ud¢lala/a.) (general)

7  Ihave had difficulty getting to sleep or staying negative Problems 4
asleep (“M¢l/a jsem potize usnout nebo jsem se (physical)
pred¢asné budil/a.”)

8  Thave felt warmth or affection for someone positive Functioning 3
(“Citila/a jsem k nékomu opravdové piatelstvi nebo (close)
lasku (vcetné rodiny).”)

9  Thave been able to do most things I needed positive Functioning 1
to (“Zvladl/a jsem vétsinu véci, které jsem (general)
potieboval/a udélat.”)

10 Thave felt criticised by other people (“M¢él/a jsem negative Functioning 2
pocit, ze mé druzi kritizuji.”) (social)

11 I have felt unhappy (“Citil/a jsem se nestastny/d.”)  negative Problems 2

(depression)

12 Thave been irritable when with other people (“V negative Functioning 2
pritomnosti jinych lidi jsem byl/a podrazdény/a.”) (social)

13 Thave felt optimistic about my future (“Svou bu- positive Subjective 1
doucnost jsem vidél/a optimisticky.”) well-being

14 Thave achieved the things I wanted to (“Dosahl/a positive Functioning 1
jsem toho, ¢eho jsem chtél/a.”) (general)

Note: The “Domain” column represents original CORE-OM domains (Barkham et al., 2001); the
“PCA” column represents components from the principal components analysis reported by Sinclair
et al. (2005).

Aim of the study

In the present study, we employed confirmatory IRT to evaluate the factor structure
of the GP-CORE. Furthermore, we tested the measurement invariance between men
and women, between younger and older adults, and between two different types of ad-
ministration: standard administration and the GP-CORE framed with a retrospective
instruction (see the Methods section for details). The following models were tested:
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Model I was defined as unidimensional. In preceding studies, the GP-CORE has
been used as a measure of overall distress in the general population by working with a
sum score of all 14 items (e.g., Mamaeli et al., 2018; Robinson et al., 2016).

Model 2 was defined as two-dimensional, with factors composed of positively and
negatively worded items. Whether these factors represent different kinds of overall
distress or just a psychometric artefact is a matter of interpretation, as stated above
(Schmitt & Stuits, 1985). The positive-wording latent factor was represented by Items
2,3,4,6,8,9, 13, and 14, and the negative-wording latent factor was represented by
Items 1, 5,7, 10, 11, and 12.

Model 3 was defined as four-dimensional, following the original factor structure
reported by Sinclair et al. (2005). The model was specified as follows: positively
worded subjective well-being items (i.e., Items 3, 4, 6, 9, 13, and 14), negatively
worded subjective well-being items (i.e., Items 1, 10, 11, and 12), social functioning
(i.e., Items 2 and 8), and physical problems (i.e., Items 5 and 7).

Model 4 was defined as bifactor with one general factor explaining all 14 items and
two specific latent factors representing positive and negative wording (the same as in
Model 2). In this model, each item is explained by two factors, general (distress) and
one of the specific wording factors. Therefore, this model represents both the formal
and content aspects simultaneously.

METHODS
Participants

Power analysis about required sample size was not determined within this study be-
cause to test the models, we used archive data from three independent studies, namely,
Pourova et al. (2019), Cevelicek et al. (2020), and Juhova et al. (2020). We focused
on the general adult population. Informed consent was obtained from all individual
participants included in the study.

All procedures performed in studies involving human participants were in accord-
ance with the ethical standards of the institutional and/or national research committee
and with the 1964 Helsinki declaration and its later amendments or comparable ethi-
cal standards.

Descriptive characteristics are reported in Table 2.

Dataset 1 (hereafter referred to as “standard”, Pourova et al., 2019) comprised data
from Caucasian participants aged between 18 and 75 years from the Czech Republic
who were given the standard administration of the GP-CORE. Eighteen percent of
the participants suffered from serious chronic or somatic illness. Participants were
recruited via social networks using snowball sampling. The goal of the original study
was to validate the RNS-20 questionnaire, and the GP-CORE was used as one of the
criterion measures. 5

Dataset 2 (hereafter referred to as “retrospective”, Cevelicek et al., 2020) com-
prised data from Caucasian participants aged between 18 and 61 years from the Czech
Republic. The GP-CORE was used in the context of an exploration of obstacles peo-
ple may perceive when deciding whether to enter psychotherapy. Therefore, the sam-
ple comprised people who had considered beginning psychotherapy during the past
five years; 48% of them started psychotherapy, while the rest decided not to. Par-
ticipants were recruited via social networks using snowball sampling. The GP-CORE
was framed with a retrospective instruction: “7ry to recall a period of time in which
you were considering whether to begin psychotherapy. Please refer to an actual issue
that bothered you in the past five years. Imagine that you would have been asked to
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Table 2 Descriptive characteristics of all three datasets

Dataset 1 (standard) Dataset 2 Dataset 3 (embedded
(retrospective) and clinical)
N 420 394 345
Gender (% women) 61.9% 80.7% 69.0%
Age M=30.7, M=312; M=137.5;
SD=11.1 SD=28.8 SD=11.9
Education Primary (10.7%); Primary (0%); Primary (5.6%);

High school (49.1%);  High school (34.0%);  High school (57.6%);
University (40.2%) University (52.9%); University (34.9%);
Missing (1.9%)
Missing (13.1%)

Occupation Unemployed or stu- Unemployed or stu- Unemployed or stu-
dents or maternal leave dents or maternal dents or maternal leave
(41.6%); leave (20.1%); or retired (47.4%);

Employed (45.6%); Employed (63.1%); Employed/Entrepre-
Entrepreneurs (9.8%)  Entrepreneurs (8.6%); neurs (46.4%)
Missing (3%) Missing (8.2%) Missing (6.2%)

fill in this questionnaire at that time. Read the following instructions, please, and try
to answer the questions as you would have at that time.”

Dataset 3 (hereafter referred to as “clinical”, Juhova et al., 2018) comprised data
from Caucasian participants aged between 18 and 70 years from the Czech Republic
who attended psychotherapy. This study focused on validation of the CORE-OM.
Therefore, the participants were administered the full CORE-OM measure, and the
GP-CORE items were extracted afterwards for the purpose of this study. This dataset
was incorporated only for the computation of clinical cut-off scores.

Datasets 1 (standard) and 2 (retrospective) were merged for the purpose of analysis.
From the whole sample of 823 participants, cases with missing items (n = 8) and age
under 18 (n = 1) were excluded, resulting in a sample of N = 814 participants. The
mean age was M = 31.16 (SD = 10.06, range from 18 to 75 years), and 71% of the
sample were women.

Instrument

Clinical Outcome in Routine Evaluation for the General Population. The GP-CORE
is composed of 14 items rated on a five-point Likert-type scale from 0 (not at all) to
4 (most or all of the time). Respondents are asked, “How often did you experience
the event described over the last week?”. Individual item scores can, therefore, range
between 0 and 4 points (Sinclair et al., 2005), and the summative score of all 14 items
can range between 0 and 56 points.

Statistical analysis

After data cleaning and preparation, statistical analyses were conducted using R soft-
ware version 3. 5. 2 (R core Team, 2018). R packages: psych (Revelle, 2018) and mirt
(Chalmers, 2012) were employed. Positively worded items (i.e., Items 2, 3,4, 6, 8, 9,
13, and 14) were reversed before the analysis.
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To compute clinical cut-off scores, we adopted Jacobson and Truax’s (1991) for-
mula (see Formula 1).
(Mean(clinical) *SD(normal)+Mean(normal) *SD(clinical) 1
(SD(normal)+SD(clinical) (1)

To evaluate the reliability, McDonald’s omega (McDonald, 1999) was computed.
To evaluate the factor validity, confirmatory factor analysis (CFA) is typically em-
ployed. One of the central assumptions of confirmatory factor analysis is the normal-
ity of the latent trait distribution. Violation of this assumption can lead to several
parameter biases. In our study, we used IRT instead. In multidimensional IRT, and
especially in the polytomous graded response model, parameter estimates are suf-
ficiently robust (Wang et al., 2018). IRT is, therefore, more robust to non-normality
elevated by categoric or ordinal items (e.g., Likert type) because it estimates item pa-
rameters directly instead of using covariances (Schulz, 2006; Reise et al., 1993). We
believe that IRT provides more precise and detailed insight into the GP-CORE’s un-
derlying latent structure than classical test theory-driven CFA. Moreover, IRT showed
better performance than CFA in terms of measurement invariance testing (cf. Meade
& Lautenschlager, 2004).

Because we estimated multidimensional models, we adopted the multidimensional
item response theory approach (De Ayala, 2013) by using the “mirt” package (Chalm-
ers, 2012). We chose the graded response model (GRM, Samejima, 1969). Formula 2
represents the conditional probabilistic item response function of the GRM. The GRM
estimates the probability of a participant’s response to an item while overcoming the
item’s specific thresholds, as a sequential series of two-parameter models responsible
for each threshold would (Reise et al., 1993).

Both item discrimination (a) and item location/difficulty (b) parameters varying
among items were estimated. The discrimination parameter is similar to factor load-
ing in the CFA approach, and the difficulty parameter is similar to an intercept in
the CFA approach. However, in the IRT approach, the value of all four thresholds
(b~b,) between four pairs of neighbouring response categories are estimated, and for
1dent1ﬁcat10n purposes. If the person’s ability is equal to the threshold value b the
probability of observing any higher response option in such item is equal to the prob—
ability of observing any lower response category (Reise et al., 1993). These thresholds
are estimated for each item separately, and thus, an item has five parameters in the
GP-CORE (one slope and four thresholds). The probability of observing response op-
tion is given by Formula 2.

1 1
Pe =10 Fpla@d ) Fesplatehy) 7P @

A confirmatory item response theory analysis was used to test several competing
models of the GP-CORE’s factor structure using Datasets 1 (standard) and 2 (retro-
spective). Marginal maximum likelihood estimation was used in models with up to
two factors (i.e., Models 1 and 2). The quasi Monte-Carlo estimation method was
used in models with more than two factors (i.e., Models 3, 4, 5, and 6) (Kuo & Kuy-
ens, 2016). Covariances between latent variables were freely estimated (except for
the bifactor model). If a latent variable was represented by only two items, these
items’ a-parameters were constrained to the same value. Models I and 2 are nested in
Model 4 (bifactor) and, therefore, are directly comparable. Model 4 employs item fac-
tor analysis adopted from Gibbons and Hedeker (1992) and Cai (2010), using “mirt:
bfactor” syntax (Chalmers, 2012). The secondary or general latent factor (1x1 matrix)
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is defined as being orthogonal to all specific latent factors with variance fixed to 1. All
models were estimated on the merged dataset (Datasets 1 and 2).

Model fit was described using limited information C2 (Cai & Monro, 2014), which
was used to estimate RMSEA, TLI, CFI, and SRMSR, with interpretation similar to
a traditional CFA. We adopted the combination of Hu & Bentler’s (1999) and Hooper
et al.’s (2008) evaluation criteria: optimally, RMSEA should be below .05; however,
values up to .10 are still considered a satisfactory fit. The SRMSR should not exceed
.08. Optimally, TLI should be above .95; however, values above .90 are still consid-
ered a satisfactory fit.

To test the measurement invariance, we compared models using the likelihood ra-
tio test, information criteria (BIC, saBIC), and delta fit index. Contrary to traditional
CFA, metric and scalar levels of invariance are achieved simultaneously, constraining
both slopes and thresholds (a, b, ,) in IRT (Hui & Triandis, 1985). This results in the
same item characteristic function across all the groups. The IRT invariance was tested
across gender (i.e., male and female), age (i.e., younger and older cohort divided by
median), and datasets (i.e., standard and retrospective administration) We considered
two groups to be equivalent if the item parameters (a, b,, b,, b,, b,) were similar across
groups. The chi-squared statistic is not considered a suitabfe indicator of model fit
because it is usually significant when the dataset includes more than 400 cases. There-
fore, we consider a model invariant across two groups if ACFI and ARMSEA do not
exceed .01 (Kenny, 2011).

RESULTS
Reliability and validity

The internal consistency was satisfactory, with an omega of .90 (95% CI [.90, .92]).
Internal consistency would be slightly higher if Item 5 was dropped (.91). Omega
was also higher for women (.91) than for men (.90). However, the difference of .01
was negligible compared to the original study (Sinclair et al., 2005), where the differ-
ence between male and female reliabilities was approximately .06. Item mean was 1.9
(SD = .79). Within Dataset 1 (standard), reliability also reached satisfactory values
with an omega of .87 (95% CI [.85, .87]). Within Dataset 2 (retrospective), reliability
was similar, with an omega of .87 (95% CI [.83, .85]). The item mean for Dataset |
(standard) was 1.6 (SD = .66). The item mean for Dataset 2 (retrospective) was 2.2
(SD = .68). The difference between the datasets was significant (Cohen’s d = .895,
p <.001).

Competing factor structures

Fit indices for all models are presented in Table 3. Summary statistics, item dis-
crimination parameters, and item difficulty parameters for all models are reported
in Table 4. The best fitting solution was the bifactor model (Model 4), although it
did not differ significantly from Model 2. Model 2, consisting of positively and
negatively worded factors, fitted the data significantly better than Model 3. Model
2 did not fit the data significantly better than Model 1, although other fit indexes
showed unambiguous support for Model 2 over Model 1. Statistical comparisons
using analysis of variance between the best fitting model (Model 4) and the rest of
the models are presented in supplemental materials (Supplemental Table A), togeth-
er with multidimensional discrimination and difficulty indices of the final bifactor
model (Supplemental Table B).
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Table 3 Fit indices for all models among all participants (N = 814)

C2 Df SRMSR RMSEA (90% CI) TLI CFI AIC saBIC

Model 1 825.15 77 .066 110 [.103; .116] 932 .943 29885.06 29991.91
(overall
distress)

Model 2 574.65 76 .057 .090 [.083;.097] .955 .962 29717.31 29825.68
(positive

and negative

wording)

Model 3 2176.40 73 321 88 [.181;.195] .801 .840 29916.55 30029.51
(four

factors)

Model 4 36486 63 .045 .077 [.069; .084] .967 977 29539.21 29667.43
(bifactor)

Note: Df = degrees of freedom; SRMSR = standardized root mean square residual; RMSEA =
= root mean square error of approximation; TLI = Tucker-Lewis index; CFI = comparative fit index;
AIC = Akaike information criterion; saBIC = sample adjusted Bayes information criterion;
C2 = limited-information goodness of fit test statistic.

Final model

The best fitting model was the bifactor model (Model 4) with one general factor of
overall distress (emplrlcal r.. = .90) and two Wordlng factors responsible for positive
(empirical r = .53) and negative (empirical = .50) items. The bifactor structure
provides a reasonable explanation and is well 1nterpretable in terms of distinguishing
the content and wording factors from each other. Additionally, given Model 2 (two-
dimensional wording factor structure), there is a high correlation between the latent
factors of positive and negative wording (r = .89), establishing a good justification for
considering higher-order or, in this case, a bifactor solution to better explain the data.
Moreover, the bifactor model explained approximately 56% of the total variance (the
G factor 45%, the positive wording dimension 5%, and the negative wording dimen-
sion 6%), while Model 2 explained only 52% of the variance (positive wording 33%
and negative wording 19%). Hence, we decided to continue with the standard bifactor
solution (Model 4) as the final model (see Figure 1).

Measurement invariance

The fit indices for the configural, scalar, and latent factor means invariance between
Datasets 1 and 2 are reported in Table 5. The bifactor model seems to be noninvariant
on the scalar and factor means level. Significantly differential item functioning across
both datasets within discrimination parameters was manifested by Items 3 (p < .05),
5(<.001),6 (p<.01),and 13 (p <.001) by using all other items as anchors. Dataset
2 (retrospective) disposed of more elevated overall distress than Dataset 1 (standard).
Although both datasets were sampled from the general, rather than clinical, popula-
tion, participants in Dataset 2 (retrospective) may be more similar to the clinical popu-
lation because they considered beginning psychotherapy. Because the datasets were
not invariant, we decided to proceed with further invariance testing between genders
and age groups only within Dataset 1 (standard). The bifactor structure (Model 4) held
as the best fit scenario even after testing only in Dataset 1 (standard).

The fit indices for the configural, scalar, and latent factor means invariance between
men and women are reported in Table 5. The bifactor model seems to be noninvariant
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GP3 GP4 GP8 [ P GP1e GP2 GP8 GP1 GP10 =2l [=F] GP5 GFT

POS NEG

Figure 1 Bifactor model scheme with one general factor and two specific factors

Note: G = general factor in the bifactor solution; POS = positively worded items;
NEG = negatively worded items

on the scalar and factor means level between men and women. Significantly differen-
tial item functioning across genders within discrimination parameters was manifested
by Items 5 (p <.05), 6 (p <.001), 9 (p <.05), and 13 (p <.05) by using all other items
as anchors. The bifactor model is at least partially invariant between gender groups if
we set [tem 6 free on the scalar (ACFI = .002) or factor means (ACFI = .003) level.
The fit indices for the configural, scalar, and latent factor means invariance between
younger and older cohorts are reported in Table 5. The bifactor model seems to be
noninvariant on the scalar and factor means level between younger and older partici-
pants. Significantly differential item functioning across genders within discrimination
parameters was manifested by Items 2 (p <.05) and 7 (p <.05) by using all other items
as anchors. The bifactor model is at least partially invariant between age groups if we
set Items 2 and 7 free on the scalar (ACFI = .003) or factor means (ACFI =.002) level.

Clinical cut-off scores

To compute clinical cut-off scores, Dataset 3 (clinical), representing the clinical popu-
lation, was compared to Dataset 1 (standard), representing the general population.
Clinical cut-off scores computed according to Formula 1 yielded average item means
exceeding 1.85 for men and 1.90 for women as indicators of potentially elevated dis-
tress; the overall cut-off score for a nondifferentiated sample was 1.89. The clinical
population mean (M = 2.19, SD = 1.02) was greater than that of the non-clinical/gen-
eral population (M = 1.62, SD = .89).
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Table 5 Invariance indices of the bifactor model among all participants (n = 814)

Differences  Type of Ay*> Adf CFI RMSEA saBIC ACFI ARMSEA AsaBIC
invariance

Standard vs.  Configural 971 056  29583.8

Retrospective goalar  19373% 82 928 068 294884 043 012 954

Means 184.87* 1 .944  .060 29667.7 .016 .008 179.3

Dataset 1: Configural 972 057  15026.0

e . Scalar ~ 178.55% 82 .948  .053  14969.5 .024  .004 565
Means 65 1 947 054 149673 .001 .00l 2.2

Dataset 1: Configural 970 058  15042.8

Younger vs.

Oldesorhowy Scalar 15887 82 960 052 149665 010  .004 763
Means 6.66* 1 957 .054 149703 .003  .002 3.8

DISCUSSION

This study focused on the psychometric evaluation of the Clinical Outcome in Rou-
tine Evaluation — General Practice (GP-CORE). The Czech version of the GP-CORE
questionnaire was successfully validated. Overall, the GP-CORE showed excellent
reliability in the Czech sample. In terms of internal validity, we tested four different
factor structure models. The internal consistency of a unidimensional model (Model
1) was sufficient, and its fit was borderline. Therefore, the use of the GP-CORE as a
unidimensional measure is not disproved. However, administrators of the GP-CORE
should be aware that participants tend to interpret well-being and distress as two par-
tially separate constructs (see Model 4), even though, conceptually, they are facets of
the same latent trait.

The four-factor structure demonstrated poor fit; therefore, Sinclair et al.’s (2005)
model was not confirmed. Although it is plausible to suppose the existence of social
functioning and physical symptoms dimensions, two items representing a whole fac-
tor might not function sufficiently since their covariance could be caused, for instance,
by similar wording rather than a common latent variable.

A good fit of the two-dimensional model (Model 2) provided evidence that partici-
pants interpreted positively and negatively worded items differently. However, we do
not assume that if participants were asked positively about overall distress, a different
latent variable would emerge than if they were asked negatively. In fact, this negative-
items factor could be a result of an inherent misinterpretation of reversed items by a
non-negligible number of participants (Schmitt & Stuits, 1985).

The best factor structure solution was a combination of the unidimensional and the
two-dimensional models. The bifactor model (Model 4) with a general factor repre-
senting overall distress and two specific factors accounting for positive and negative
item wording yielded the best fit. In addition to the fact that factors within the two-di-
mensional model were highly correlated, the variance explained by the specific factors
dropped to a minimum after we included the general factor. Additionally, our model
explained a similar amount of variance (i.e., 56%) as the original four-factor model
(i.e., 60%, Sinclair et al., 2005). On the one hand, Canivez (2016) considers the bifac-
tor solution superior to other models for better interpretability of results. On the other
hand, Murray and Johnson (2013) argue that there is a possible statistical bias causing
bifactor models to demonstrate better fit over alternatives. Bifactor models might fit
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better than other models simply because they successfully integrate potentially invalid
responses (Reise et al., 2016). This information also argues for the preference of the
bifactor model instead of the two-dimensional or unidimensional model.

The measurement invariance of the bifactor model (Model 4) between datasets,
genders, and age groups was tested. Several GP-CORE items showed differences in
functioning between the standard and retrospective modes of administration. This
could be associated both with the different effects of each administration (standard
vs. retrospective) and with inherent differences between the samples. Dataset 2 (ret-
rospective) consisted of people who were considering starting psychotherapy and,
therefore, had elevated levels of psychological distress. Gender and age group differ-
ences within Dataset 1 (standard) were also present only for several items. Although
we identified the problematic items, the GP-CORE is already a short measure, and the
removal of noninvariant items is not desirable.

Despite the existence of noninvariant items, the bifactor model was acceptable
without modifications. We visually checked the Czech wording of items to see wheth-
er the existence of the specific factor may be explained by similarities in wording,
but we were unable to observe such similarities. Indeed, the existence of the specific
factors seems to be driven by the negative wording per se.

Strengths and Limitations

To our knowledge, our study was the first to assess the GP-CORE factor structure us-
ing the IRT methodology and a confirmatory, rather than exploratory, approach. Fur-
thermore, this study was the first to validate the GP-CORE on a sample of the general
population (i.e., beyond university students).

The study has several limitations associated with the samples used. First, the results
are generalizable primarily for women (71% of the total sample) and younger people
(although the age range was between 18 and 75, the majority of the sample was ap-
proximately 30 years old). Second, Datasets 1 (standard) and 2 (retrospective) were
obtained via snowball sampling using social networks. These sampling procedures
are considered to lead to less representative samples than other procedures. Further-
more, Dataset 2 (retrospective) is biased towards the clinical population. Nearly half
of the participants had experienced psychotherapy in the past. Third, the sample size
of Dataset 1 (standard) alone was relatively small/borderline to reliably test the meas-
urement invariance. It should also be noted that the Czech version of the GP-CORE
was used in this study, and the generalizability of the results to other language ver-
sions must be verified in future studies.

CONCLUSION

The aim of the study was to test the factorial structure of the GP-CORE and its meas-
urement invariance. We found that although the measure can be used as an essentially
unidimensional measure of psychological distress/well-being, the structure is better
explained by a bifactor model that takes into account the positive/negative wording
of items. We assume that the overall distress is manifested through participants’ re-
sponses to all 14 items (the general factor in the bifactor model), while item wording
seems to interfere with this overall distress manifestation.
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SOUHRN

Cile. Tato studie si kladla za cil zhodnotit psy-
chometrické vlastnosti ceské verze skaly Clini-
cal Outcome in Routine Evaluation - General
Population (GP-CORE), konkrétn¢ poskytnout
informace o reliabilité, konstruktové validité a
klinickém cut-off skéru. GP-CORE je nastroj
vyuzitelny pro opakované méfeni psychologic-
kého stresu.

Vzorek a design. Byly vyuzity tii vzorky respon-
denttl, z nichz dva pochazely z obecné (N = 420
a 394) a jeden z klinické populace (N = 345).
Hypotézy. Jedno z faktorovych feSeni bude mit
superiorni fit oproti ostatnim.

Statistické analyzy. K ovéteni faktorové struktu-
ry GP-CORE bylo vyuZito konfirmaéni multidi-
menzionalni teorie odpovédi na polozku (graded
response model).

Vysledky. Jako finalni model byl zvolen bi-fak-
torovy model reprezentujici obecny obsahovy
faktor distresu a dva metodické faktory zptiso-
bené pozitivni a negativni formulaci polozek.
Kromé toho, ze vykazoval nejlepsi fit, byl také
dobie teoreticky interpretovatelny. Klinicky
cut-off skor pro primérnou hodnotu napfic po-
lozkami byl ustanoven na 1,85 pro muze a 1,90
pro Zeny.

Limity. GP-CORE lze vyuzit jako jednodimen-
zionalni nastroj pro méfeni obecného psycho-
logického stresu, ale uzivatelé by si méli byt
védomi také mozného vlivu pozitivni ¢i nega-
tivni formulace polozek na odpovédi respon-
dentt.



SUPPLEMENT

Supplemental Table A ANOVA comparison of Ay? between given models among
all 814 participants

Model (a) Model (b) Ay?

Model 4 > Model 1 x2(14)=373.85
Model 4 > Model 2 %2(13)=204.10
Model 4 > Model 3 x2(10)=397.34

Within the final bifactor model, according to a multidimensional discrimination index (a parameter
for the multidimensional latent space) and multidimensional difficulty indexes (b, parameters for the
multidimensional latent space) (see Table B), the smallest amount of information’about the combina-
tion of participants’ responses to positively and negatively worded psychological distress and general
factor of overall distress free from this dichotomy provides the item 5, whereas the largest amount of
information provides item 14. By visual evaluation of the item-plots we inferred that a positive word-
ing dimension brings more information about overall distress than negative dimension.

Item 5 is characterized by the lowest multidimensional discrimination parameter, however the model
fit increases only a little when this item is omitted. The model fit could be increased dramatically if we
omit item 8: “/ have felt warmth or affection for someone.” Yet, GP-CORE was created as a screening
tool for several unique distressing elements. Every item covers a specific problem that should be screened
among general population as a checklist in order to identify people who might be in greater distress, and
who might need a further help. Omitting problematic items could be only one of the solutions. Reise et
al. (1993) shows that leaving items with differential items functioning dependent on group membership
within the questionnaire need not result into a bias in estimation. However, if the goal is to maintain the
original four-factor structure, each factor needs to be represented by more items, particularly to the social
functioning and physical problems (represented only by two items so far). Unfortunately, these new items
would need a novel standardization and validation study, confirming the four-factor structure.

Supplemental Table B Multidimensional discrimination and difficulty indexes of all four thresholds
across all 14 GP-CORE items (n = 814)

Item Multidim. Multidim. Multidim. Multidim. Multidim.
discrimination  difficulty index  difficulty index  difficulty index  difficulty index

index Threshold 4 Threshold 3 Threshold 2 Threshold 1
11 232 -2.01 -.98 -.02 1.17
12 1.32 -1.20 -.20 .81 1.98
I3 3.19 -1.84 -78 22 .94
14 2.34 -1.70 -49 44 1.30
I5 .96 -1.56 -.19 1.01 2.78
16 2.86 -1.77 -.66 49 1.44
17 1.27 -1.31 -44 44 1.73
18 1.01 -31 .99 2.18 3.53
19 2.11 -1.56 -12 .82 1.73
110 1.33 -1.53 -.15 91 231
I11 3.06 -1.28 -46 .16 .92
112 1.65 -1.64 -35 74 2.12
113 3.17 -1.48 -.56 .26 .96
114 3.064 -1.66 -.62 44 1.18
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