






Statistical analysis 
Initially, data were examined through simple descriptive sta-

tistics, such as means, standard deviations, frequency, and per-
centages. No missing data were observed. We then tested 
normality assumptions for each variable used in this study, in-
cluding the CORE-10 items. Univariate normality was tested 
examining the skewness and kurtosis values (deemed as abnor-
mal if > |1| and |3|, respectively; Kim, 2013). All variables were 
normally distributed, except for age and item 6 of the CORE-
10, which were strongly skewed (Table 1). Further, we tested 
for the presence of multivariate outliers examining (for each par-
ticipant) if the chi-square value associated with the Mahalanobis 
distance was greater than the critical χ2 value at a significant 
threshold of .05 (Tabachnick & Fidell, 2007). Twenty-nine out-
liers were identified and subsequently removed from the analy-
ses. We finally examined if the CORE-10 items had a 
multivariate normal distribution via a Mahalanobis’ distance-
based graphical inspection (Nor, 2015), whose results were sug-
gestive of multivariate normality. 

A Confirmatory Factor Analysis (CFA) was performed on 
the polyconic correlation matrix to test the supposedly unidi-
mensional structure underlying CORE-10 items (Barkham et 
al., 2013). Parameters were estimated with the Weighted Least 
Squares Mean and Variance (WLSMV) estimation method for 
ordinal data, which is robust to non-normally distributed vari-
ables (such as in the case of Item 6). Model fit was deemed as 
optimal based on the following metrics and cut-offs: χ2/DF ratio 
(CMIN/DF; <2), comparative fit index (CFI; ≥0.95), Tucker-
Lewis index (TLI; ≥0.95), root mean square error of approxi-
mation (RMSEA; ≤0.08), and standardized root mean square 
residual (SRMR; ≤0.08; Schermelleh-Engel, Moosbrugger, & 
Müller, 2003; Hu & Bentler, 1999).  

Internal reliability of the CORE-10 was tested through Mc-
Donald’s ω and Spearman-Brown’s split-half coefficient. As for 
construct validity, the association between CORE-10 scores and 
age was assessed by means of a Spearman’s correlation, whilst 
that with sex and education through F-tests. Further, the associ-
ation between CORE-10 and all measures used in this study 
(OQ45, DASS21, IIP-32, WHO-5, SWL, COMPO-12 and ECR-
12) was tested via Pearson’s r correlation coefficients, whose 
resulting p-values were corrected with the Bonferroni’s method 
to control for the inflation of type-I error rates (Holm, 1979).  

Finally, based on Aiello et al.’s (2022) approach, the diag-
nostic efficiency of the CORE-10 was examined by means of a 

receiver-operating characteristics (ROC) analyses against a pos-
itive state operationalized as the combination of a DASS-21 
score >90th percentile and a WHO-5 score <10th percentile of the 
empirical distribution (judged as indexing high levels of psy-
chological distress and low subjective psychological well-being, 
respectively). Sensitivity (Se), specificity (Sp), positive and neg-
ative likelihood ratios (LR+; LR-) were derived at the optimal 
cut-off identified via Youden’s J statistics. 

All effect sizes were computed and interpreted according to 
guidelines (Cohen, 1988). Analyses were run on MPLUS Ver-
sion 8.4 (Muthèn & Muthèn, 2017), jamovi 2.3.12 (https://www. 
jamovi.org/) and R 4.1.0 (https://www.r-project.org/). The sig-
nificance level was set at α=0.05. 

 
 

Results 
Tables 1 and 2 report descriptive statistics of all CORE-10 

items and of all measures used in this study, respectively. Fur-
ther, item response distributions for each item are reported in 
the Supplementary Materials.  

The CFA showed that CORE-10 items optimally met a uni-
dimensional structure [χ2=87.792 (35), p<0.001, 
CMIN/DF=2.508; CFI=0.983; TLI=0.978; SRMR=0.035; 
RMSA=0.052 (0.039-0.066)], with all items significantly load-
ing on the underlying factor (all p<0.004; see Figure 1 for betas 
and residual variances). As for the internal consistency of this 
scale, McDonald’s ω was 0.81, slightly benefiting only from the 
potential drop of item 2 (putative McDonald’s ω=0.83); inter-
item correlations ranged from 0.33 to 0.73, without item 2 being 
looked at – which yielded an inter-item correlation of 0.13. Fi-
nally, Spearman-Brown’s split-half coefficient was 0.79. 

At αadjusted=0.006 (αadjusted=0.05/k, where k is equal to the 
number of comparisons, i.e. k=8), CORE-10 scores were posi-
tively associated with the DASS-21 [r(548)=0.82; p<0.001], 
OQ-45 [r(548)=0.76; p<0.001)], IIP-32 (r(548)=0.54; p<0.001) 
and the anxiety [r(548)=0.30; p<0.001] and avoidance 
[r(548)=0.27; p<0.001] subscales of the ECR-12, whereas neg-
atively with the WHO-5 [r(548)=-0.62; p<0.001], COMPO-12 
[r(548)=-0.45; p<0.001] and SWL [r(548)=-0.50; p<0.001]. All 
effects were medium-to-large. 

No associations were detected between the CORE-10 and 
age [rs(548)=-0.07; p=0.116], sex [F(1,544)=2.09; p=0.149, par-
tial η2=0.004] or education [F(1,538)=1.11; p=0.353, partial 
η2=0.002], with trivial effects. 
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Table 1. Descriptive for Clinical Outcomes in Routine Evaluation-10 (CORE-10) items (N=548). 

CORE-10 Items                                        Mean±SD                          Range                          Skewness                       Kurtosis 
Item 1                                                                    2.09±1.03                                  0-4                                    -0.142                                 -0.591 
Item 2R*                                                               1.65±1.10                                  0-4                                     0.223                                  -0.714 
Item 3R*                                                               1.43±0.85                                  0-4                                     0.327                                  -0.139 
Item 4                                                                    1.41±1.14                                  0-4                                     0.438                                  -0.592 
Item 5                                                                    0.76±1.03                                  0-4                                     1.148                                   0.264 
Item 6                                                                    0.11±0.36                                  0-2                                      3.45                                     12.0 
Item 7                                                                    1.35±1.18                                  0-4                                     0.482                                  -0.765 
Item 8                                                                    1.10±1.11                                  0-4                                     0.745                                  -0.405 
Item 9                                                                    1.49±1.04                                  0-4                                     0.320                                  -0.537 
Item 10                                                                  1.34±1.16                                  0-4                                     0.463                                  -0.857 
SD, standard deviation. *Reversed-scale item.
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At an optimal cut-off of >20 (J=0.86), the CORE-10 showed 
excellent diagnostic accuracy [AUC=0.97; SE=0.01; 95%CI 
(0.95, 0.99)], as well as intrinsic (Se=0.94; Sp=0.92) and post-
test diagnostics (LR+=11.64; LR-=0.06). According to such a cut-
off, 13.2% of the sample was classified as obtaining an abnormal 
score on the CORE-10. 

 
 

Discussion 
This study provides Italian practitioners and clinical re-

searchers with the adaptation and standardization of the CORE-
10, a practicable screener for psychological distress that may be 
easily used in both clinical and research settings for routine out-
come monitoring.  

The Italian version of the CORE-10 proved to be i) under-
pinned by a mono-factorial structure, ii) internally reliable and 
iii) to have both convergent and divergent validity, being also 
iv) featured by excellent diagnostics as to the detection of psy-
chological distress. 

First, the Confirmatory Factorial Analysis evidenced a good 
fit to the data, suggesting a unidimensional factorial structure. 
That is, psychological distress as operationalized by CORE-10 
may be considered a combination of three domains, namely psy-
chological problems, functional impairments and risk to self 
(Barkham et al., 2013). Similarly, the internal reliability of the 
scale was good, and this suggests that all items were closely re-
lated to each other. Of note, Item 2 (“I have felt I have someone 
to turn to for support when needed”) had the lowest loading 
among all others, suggesting that the variance of this item was 
not adequately captured by the latent dimension “distress”. In 
fact, there is still an open debate in the literature about whether 
this item should be considered a part of the psychological dis-
tress factor or, rather, a part of social well-being (i.e., Fairhurst 
et al., 2014).  

Our results showed a good construct validity of the instru-
ment. Indeed, we found a positive and significant association 
between the CORE-10 total score and other well-known meas-
ures of psychological distress (i.e. DASS-21 and OQ-45) and 
interpersonal problems (IIP-32), with large effects; similarly, we 
observed a negative and significant correlation with overall well-
being (WHO-5), psychological functioning (COMPO-12) and 
satisfaction with life (SwL), with medium-to-large effects. Taken 
together, these findings suggest that an increasing level of psy-
chological distress as evaluated by the CORE-10 corresponds 

to a worse psychological functioning and quality of life. Finally, 
psychological distress – as indexed by greater CORE-10 total 
scores – was significantly and positively associated (with a small 
effect) with anxious and avoidant attachment, both considered 
a risk factor for both the onset and the maintenance of subclin-
ical psychological suffering and psychopathology (Mikulincer 
& Shaver, 2012).No association was reported between CORE-
10 scores and sex, age and education, suggesting that this meas-
ure is largely unrelated from sociodemographic variables, at 
least in our sample; thus, the possibility of a wide-spread use of 
the instrument in both the clinical and research setting.  

Finally, the Italian version of the CORE-10 showed excel-
lent diagnostic accuracy, as well as intrinsic and post-test diag-
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Table 2. Descriptive for all measures used in the study (N=548). 

Variable                                                                                Mean±SD                                      Range 
CORE-10                                                                                           12.73±6.11                                             (1-33) 
DASS-21                                                                                          17.49± 10.10                                           (0-53) 
OQ-45                                                                                               55.98±19.59                                           (9-116) 
IIP-32                                                                                                38.67±15.83                                            (5-87) 
WHO-5                                                                                              13.11±4.34                                             (0-23) 
COMPO-12                                                                                       63.24±8.68                                            (31-84) 
SWL                                                                                                   20.90±6.05                                             (5-35) 
ECR-12 anxiety                                                                                  4.64±1.35                                               (1-7) 
ECR-12 avoidance                                                                              2.48±1.26                                               (1-7) 
CORE-10, Clinical Outcomes in Routine Evaluation-Outcome Measure; DASS-21, Depression, Anxiety & Stress scale; OQ-45, Outcome Questionnaire 45; IIP-32, Inven-
tory of Interpersonal Problems; WHO-5, World Health Organization-Five Well-Being Index; COMPO-12, Complementary Measure of Psychotherapy Outcome; SWL, 
Satisfaction with Life questionnaire; ECR-12, Experiences in Close Relationships scale.

Figure 1. Standardized estimates and residual variances of the Clin-
ical Outcomes in Routine Evaluation-Outcome Measure (N=548). 
Items 2 and 3 were reversed for ease of interpretation. Residual 
variances were computed as remainders after model estimation. 
**p<0.001.Non
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nostics. An optimal cut-off of 20 was found to be critical for 
identifying highly distressed individuals with a poor well-being. 
In this regard, from a clinical perspective, it is interesting to note 
that more than 10% of the participants scored above the psy-
chopathological cut-off. The prevalence of severe psychological 
distress in our sample was similar to that of age-matched, na-
tionally representative samples of emerging adults in the US 
(11.99% in 2017; Twenge et al., 2019).  

Concerning the possible limitations of the present study, we 
may mention that we did not assess the test-retest stability or ex-
amine social desirability effects. Also, we may note that the large 
majority of the sample was composed by students, possibly lim-
iting the generalizability of the results to other populations (in-
cluding the clinical one).  

 
 

Conclusions 
To conclude, this study provides the first evidence on the 

psychometric robustness of the Italian version of the CORE-10 
as a brief and reliable measure of psychological distress, encour-
aging therapists to adopt this instrument for effective routine 
outcomes evaluation in both the clinical and research setting.  
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