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Abstract

Objective—We compared the diagnostic efficiency of the Child Behavior Checklist (CBCL) 

Thought Problems subscale and the rationally derived DSM-oriented Psychotic Symptoms Scale 

(DOPSS) to identify clinically concerning psychosis in a multi-site sample of youths seeking 

outpatient mental health services (N = 694).

Method—We operationally defined clinically concerning psychosis as the presence of clinically 

significant hallucinations or delusions, assessed by the Schedule for Affective Disorders and 

Schizophrenia (K-SADS) psychosis items.

Results—Both the Thought Problems and DOPSS scores showed significant areas under the 

curve (AUCs=.65 and .70, respectively), but the briefer DOPSS showed statistically significantly 

better diagnostic efficiency for any clinically concerning psychosis, but the difference was small 

enough that it would not be clinically meaningful. The optimal psychosis screening cut-off score 

(maximizing sensitivity and specificity) was 68.5+ [corresponding diagnostic likelihood ratio 

(DiLR)=1.59] for the Thought Problems subscale and 1.67+ (DiLR=1.97) for the DOPSS.

Conclusions—Both the CBCL Thought Problems and DOPSS are clinically useful for 

identifying psychotic symptoms in children, and although the DOPSS showed statistically better 

Correspondence concerning this article should be addressed to Eric A. Youngstrom, Department of Psychology and Neuroscience, 
University of North Carolina at Chapel Hill, CB #3270, Davie Hall, Chapel Hill, NC 27599-3270. eay@unc.edu. 

Conflict of Interest Statement
Dr. Findling receives or has received research support, acted as a consultant and/or served on a speaker's bureau for Actavis, Akili, 
Alcobra, American Academy of Child & Adolescent Psychiatry, American Psychiatric Press, Bracket, CogCubed, Cognition Group, 
Coronado Biosciences, Elsevier, Epharma Solutions, Forest, Genentech, GlaxoSmithKline, Guilford Press, Ironshore, Johns Hopkins 
University Press, KemPharm, Lundbeck, Medgenics, Merck, NIH, Neurim, Novartis, Otsuka, PCORI, Pfizer, Physicians Postgraduate 
Press, Purdue, Rhodes Pharmaceuticals, Roche, Sage, Shire, Sunovion, Supernus Pharmaceuticals, Syneurx, Takeda, Teva, Tris, 
Validus, and WebMD.
Dr. E. Youngstrom has consulted with Pearson, Lundbeck, Janssen, Western Psychological Services, and Joe Startup Technologies 
about psychological assessment.
Ms. Salcedo, Dr. Rizvi, Ms. Freeman, and Dr. J. Youngstrom have no conflicts to disclose.

HHS Public Access
Author manuscript
Eur Child Adolesc Psychiatry. Author manuscript; available in PMC 2019 November 01.

Published in final edited form as:
Eur Child Adolesc Psychiatry. 2018 November ; 27(11): 1491–1498. doi:10.1007/s00787-018-1140-1.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



discriminating power, the difference was small so we would not necessarily recommend the 

DOPSS over standard scoring.
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Psychosis can be associated with severe impairment and immense burden for the individuals 

affected and their families [1,2]. Because psychosis is often associated with a reduced 

quality of life, early assessment and diagnosis are necessary to treat psychotic symptoms and 

reduce their negative consequences [3]. However, not all youths who report unusual beliefs 

or concerning behavior to their parents will have a psychiatric disorder. Psychotic-like 

experiences among youths are common, with 17% of children ages 9–12 years and 7.5% of 

adolescents ages 13–18 years reporting psychotic-like symptoms in a meta-analysis [4]; but 

far fewer developed full-fledged disorders with psychosis. Therefore, there is a need to 

balance the competing goals of early detection of clinically concerning psychotic symptoms 

to identify those warranting thorough evaluation and early intervention and avoiding false 

positives that may pathologize normal behavior and lead to unnecessary treatment. It would 

be particularly valuable to know the accuracy of widely used instruments for alerting to 

potential psychosis, as many such measures are widely used in outpatient settings. If one of 

these were reasonably accurate, that could help clinicians improve detection by gleaning 

more information from tools they already use, directly addressing concerns about 

implementation and feasibility, versus needing to add a specialized scale just for the purpose 

of screening for psychosis [5].

Several rating scales contain items about psychotic symptoms in youth [6–8]. However, less 

is known about the accuracy of these rating scales for identifying clinically concerning 

psychotic symptoms. Both evidence-based medicine (EBM) and evidence-based assessment 

(EBA) [9] advocate using validated tools for assessment as opposed to unaided clinical 

judgment to achieve diagnostic precision and improve clinical decision making.

The present study compared the discriminative accuracy of two subscales derived from the 

Child Behavior Checklist (CBCL) [10] the Thought Problems T-score and Lengua’s 

rationally derived psychotic symptoms scale [11] to detect clinically concerning psychotic 

presentation—transdiagnostically defined—in a pediatric sample. The CBCL is among the 

most commonly used rating scales for youths; and it assesses a wide array of syndromes, 

including anxiety, depression, somatic complaints, attention difficulties, and behavior 

problems, as well as more broad Internalizing, Externalizing, and Total Problems scores 

[12]. However, the CBCL’s standard scales may not be optimally effective at discriminating 

between different diagnoses [13]. Because the CBCL Thought problems scale combines a 

wide range of behaviors into a single scale on statistical grounds, it mixes items that might 

indicate obsessions, autistic behaviors, or several other syndromes in addition to psychosis. 

To try to get more clinical discrimination, Lengua and colleagues rationally derived an 

alternate scoring system based on clinician review of content, and then empirically validated 

it [11]. Although Achenbach subsequently added several DSM-oriented scales to the official 

scoring system, psychosis was not one of them. However, Lengua et al. developed a brief (4 
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item) scale for that purpose, which we will refer to the DSM-oriented Psychotic Symptoms 

Scale (DOPSS). We hypothesize that the DOPSS score will show greater discriminative 

validity than the Thought Problems score for identifying clinically concerning psychosis 

because it more narrowly focuses on relevant content. We also compare the performance of 

both scales to a recent study evaluating the Child and Adolescent Symptom Inventory 

(CASI-4R) [14] in an independent sample using similar diagnostic methods [15].

Method

Participants and Procedures

These secondary analyses use data from the Assessing Bipolar Disorder: A Community-

Academic Blend (ABACAB) [16]. The Institutional Review Board at Case Western Reserve 

University and Applewood Centers, Incorporated reviewed and approved the protocol for 

this primary outcome study. Participants were recruited from community mental health 

centers (with four urban sites) and an outpatient academic medical center with multiple 

pharmacotherapy studies. Inclusion criteria were (a) youths between the ages of 5 and 18, 

(b) youths and parents able to communicate orally in English, and (c) both youths and 

parents present for the assessments. Participants were excluded if youths met criteria for a 

pervasive developmental disorder or mental retardation [16]. Present analyses focused on 

youths between ages 6 and 18 years of age (N=694; M=11.20; SD= 3.26) as the norms for 

the CBCL start at age 6.

Measures

Diagnoses—Both the youths and caregivers were interviewed using the Schedule for 

Affective Disorders and Schizophrenia for School-Age Children-Present and Lifetime 

Version (K-SADS-PL) [17] and mood modules from the Washington University version. The 

interviewers were rigorously trained before conducting the actual interviews (inter-rater K≥ .

85 at item level). The same clinician interviewed both the youth and caregiver, and 

interviewers used clinical judgment to determine whether any re-interviews were necessary 

to determine a diagnosis. A licensed child psychologist or psychiatrist reviewed all the 

diagnoses, and a consensus review process finalized diagnoses [18]. The KSADS criterion 

diagnoses were blind to CBCL scores. Clinically concerning psychosis for our study was 

operationally defined as a score of 3 or more on any of the hallucination and/or a score of 3 

or more on the delusion item on the K-SADS, consistent with prior studies (see appendix for 

K-SADS hallucinations and delusions questions) [19]. Children were included if they met 

the threshold for clinical psychotic symptoms on the K-SADS. The youths in this group met 

criteria for any of the following groups of disorders (including diagnoses in the mood 

spectrum): ADHD, ODD, schizophrenia or any other psychotic disorders, disruptive 

behavior disorders (ODD, CD), PTSD, adjustment disorder, anxiety, bipolar disorder (types 

I, II), and unipolar depression (or other mood disorder).

Achenbach Child Behavior Checklist (CBCL) [10]—The CBCL (118-item parent 

report) assesses a broad range of psychopathology within the past six months. We focused 

on the CBCL Thought Problem Scale and Lengua’s DSM-oriented Psychotic Symptoms 

Scale [11]. The CBCL Thought Problem Scale contains 15 items assessing obsessive 
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thoughts, self-harm, hallucinations, nervous twitching, picking parts of body, playing with 

own sex parts in public and/or too much, compulsions, less need for sleep, storing too many 

items, strange behavior or ideas, sleep walking or talking, and trouble sleeping. The items 

are rated from 0 (not true) to 2 (very true or often true). The CBCL Thought Problems Scale 

offers a T-score based on age and sex norms.

The DOPSS [11] uses four items that assess visual and auditory hallucinations, as well as 

strange behavior or ideas. We prorated scores if respondents missed one item and only 

calculated scores for parents who completed at least three of these items (otherwise they 

were scored as missing). Reliability was acceptable for both the scales (Thought Problem 

Scale α=.77; DOPSS α=.61–good considering its brevity).

Data Analytic Plan

Analyses used SPSS (Version 20) and R software packages pROC and Aod [20]. We 

examined baseline demographic and clinical characteristics for potential outliers. We 

calculated Areas Under the Curve (AUCs) from Receiver Operating Characteristic (ROC) 

analyses to quantify the diagnostic efficiency of the two CBCL subscales, Thought Problems 

and DOPSS, for identifying any clinically concerning psychosis. Guidelines by Rice and 

Harris [21] suggest that AUCs in the mid .50s are considered small, mid .60s are medium 

(and may provide incremental clinical value), low to mid .70s are large (clinically useful), 

low .80s are excellent, and high .80s are exceptional under clinically rigorous studies, as 

well as highly informative.

Next we used Venkatraman’s test [22] to compare the ROC curves between the Thought 

Problems and DOPSS scores, which compares the curves at all the operating points instead 

of the overall AUC estimates, allowing for more power to detect differences [22]. We also 

benchmarked both scales against the performance of the CASI psychosis scale in an 

independent sample [15] using the Hanley & McNeil test [23]. The CASI sample was from 

the Longitudinal Assessment of Manic Symptoms (LAMS) study, which recruited 

participants from 10 outpatient mental health centers in the Midwest (for more information 

on recruitment and eligibility, see [24]. We calculated diagnostic likelihood ratios (DiLRs) 

from both splitting the sample into quintiles and optimal cut-points for each scale that 

maximized the combination of sensitivity and specificity from the ROC curves [20]. DiLRs 

are clinically useful effect sizes that inform the odds of a diagnosis associated with a 

particular range of scores. DiLRs less than 1 are associated with test scores that indicate 

lower probability of disorder, whereas scores above 1 are associated with higher 

probabilities of the disorder [25].

Results

Demographics and Preliminary Analyses

The study sample included 70% African Americans (n = 488), 23% Caucasians (n = 160), 

and 2% Hispanics (n = 13). Nine percent of our sample had clinically concerning psychosis 

(n=64). Older participants (ages 11–18) were significantly more likely to have clinically 

concerning psychosis (11% vs. 7%; p < .05). Table 1 shows the demographic and clinical 
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differences between children of these two groups. Youths with any clinically concerning 

psychosis had significantly more Axis I diagnoses at baseline, and they had higher CBCL 

Thought Problems and DOPSS scores than youths who did not meet criteria for clinically 

concerning psychosis (ps<.005). Youths with clinically concerning psychosis were also more 

likely to be female and White (ps ≤.05). Youths with clinically concerning psychosis were 

also more likely to have bipolar disorder, PTSD, conduct disorder, and an anxiety disorder 

(ps<.05). There were no significant differences in age (p >.05; see Table 1).

Diagnostic Efficiency Analyses

Table 2 presents the AUCs for the CBCL thought problem T scores and DOPSS scores in 

youths with any clinically concerning psychosis. Both subscales performed fairly well in 

discriminating between youths with clinically concerning psychosis (medium to large effect 

sizes; AUCs=.65 and .70, ps<.001; see Figure 1). The DOPSS AUC was significantly higher 

than the Thought Problems AUC (Venkatraman p <.05). However, with the DOPSS AUC 

only being .05 greater than the Thought Problems AUC, this difference is not necessarily 

practically significant. Both performed significantly less well than the CASI Psychosis scale 

did in the Longitudinal Assessment of Manic Symptoms (LAMS) data [15]: CASI AUC=.

83, versus the Thought Problems AUC=.65, Hanley & McNeil z=3.93, p=.0001, and the 

DOPSS AUC=.70, Hanley & McNeil z=2.75, p=.0059.

Diagnostic Likelihood Ratios (DiLRs)

Table 3 reports DiLRs using cut-off scores that optimized the combination of sensitivity and 

specificity, as well as more fine-grained multi-level DiLRs (divided into four strata) [25] for 

the CBCL Thought Problems and DOPSS scores. We provided DiLRs for any clinically 
concerning psychosis, as this is more clinically useful. Using optimal cut scores, a Thought 

Problems T-score of 68.5 (Sensitivity = 61%; Specificity = 62%) or higher results in 

increased odds (DiLR+ =1.59) of experiencing any clinically concerning psychosis. Using 

multilevel DiLRs, youths with clinically concerning psychosis were over 3 times more likely 

(DiLR+ =3.28) to score 83 or higher on the Thought Problems Scale. In contrast, youths 

with Thought Problems T-score below 59 had decreased odds of experiencing clinical 

psychosis.

For the DOPSS, an optimal cut score of 1.67 (Sensitivity=64%; Specificity=67%) or higher 

increased the odds of any clinically concerning psychosis by 1.97. With multilevel DiLRs, 

youths who score 5 or more on the DOPSS scale have approximately a 3.69 times increase 

in odds (DiLR+ =3.69) of having clinical psychosis, whereas those who score below 2 have 

a decrease in odds (DiLR+ =0.53).

Discussion

Our aim was to test and compare the diagnostic efficiency of the Achenbach Thought 

Problems Scale and DOPSS as screening measures for any clinically meaningful psychosis, 

defined transdiagnostically, in a pediatric outpatient mental health setting among youths ages 

6 to 18. Because the CBCL is widely used, often as part of a core battery, it is helpful to 

know whether scores on it provide any information alerting about potential psychosis. Both 
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scales were statistically valid. The DOPSS significantly outperformed the Thought Problems 

scale, but the difference was small enough that it would not be clinically meaningful. Both 

scales showed medium to large effect sizes according to Rice and Harris’ [21] guidelines, 

indicating that either the Thought Problems and DOPSS scores could be clinically useful for 

identifying clinically concerning psychosis. The Thought Problems is routinely available in 

Achenbach scoring report, whereas the DOPSS would require additional hand scoring. 

Although the DOPSS showed statistically better discriminating power, the difference was 

modest in terms of posterior probability estimates for a patient having psychosis under 

clinically realistic conditions (Table 3). Therefore, we would not necessarily recommend the 

DOPSS over the standard scoring.

We calculated optimal cut DiLRs, a form of effect size that helps estimate change in odds of 

diagnosis for an individual, to make the Thought Problems and DOPSS scales easier to 

apply in clinical settings. Thought Problems T-scores of 68.5 or greater were associated with 

1.59 times greater odds of reporting any clinically concerning psychosis, whereas DOPSS 

scores of 1.67 or greater were associated with 1.97 times greater odds of reporting clinically 

concerning psychosis. Multilevel DiLRs make the test more informative by calculating 

DiLRs for extreme, intermediate, and low score ranges. High scores on the Thought 

Problems subscale (83+) were associated with 3.28 times greater odds, whereas high scores 

on the DOPSS (5+) were associated with 3.69 times greater odds. It is important to note that 

a positive score does not indicate that the individual has psychosis; instead, a positive score 

indicates that further assessment is needed to establish a diagnosis and determine the best 

course of treatment. A low score, or low PPV, on the other hand, is more decisive and could 

be clinically helpful because it can serve to rule out a diagnosis [26]. Another important 

consideration is that the diagnostic accuracy can change across different settings. Changes in 

base rate directly affect the positive and negative predictive powers, and changes in the 

severity of psychosis would directly influence sensitivity. Similarly, settings with more 

distressed patients and more complex presentations would have higher false alarm rates, and 

correspondingly lower specificity [27–29]. In contrast, if this measure is used in the general 

pediatric clinic, we would expect it to become less sensitive (due to milder psychosis being 

much more common than severe) but possibly more specific (as conditions that might lead to 

false positives also might become more rare).

The prevalence of clinically meaningful psychotic presentation in our sample (9%) was 

similar to rates from other studies [19,30], and the minimal exclusion criteria also increase 

the generalizability of results. The sample was diverse in nature and relatively large. Another 

strength was that we had an “a priori” design, in which our research question and separate 

psychosis groups were decided before running the analyses, and diagnoses were blind to the 

results of the CBCL. To our knowledge, we are the first to use ROC analyses for the 

DOPSS.

Limitations include that we only used the parent report for our analyses. Future research 

should examine parent-youth agreement about psychotic symptoms using the Achenbach 

Youth Self Report or Teacher Report Form scores. In addition, we only included English 

speakers in this study. Although the inclusion and exclusion criteria were minimal, it is 

important to replicate and compare these findings in other outpatient and academic settings 
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[15]. Of note, both performed significantly less well than the CASI Psychosis scale recently 

did in an independent sample [15].

When assessing for psychotic symptoms, it may be helpful for clinicians to have brief 

screening tools to better identify cases with clinically concerning psychosis. Although both 

the Thought Problems and DOPSS scores showed significant and clinically meaningful 

ability to discriminate clinically concerning psychosis, the four-item scale proposed by 

Lengua and colleagues (2001) showed better discriminating power, justifying the extra work 

in hand-scoring the four items. Of note, the CASI Psychosis scale performed even better 

[15], suggesting that it might be worth switching to it in settings where psychosis might be a 

particular concern. Screening and offering interventions may be efficient and cost effective 

for children and adolescents at an early age before disability or dysfunctionality becomes 

embedded and difficult to reverse. It is important to remember that a positive screen on any 

of the subscales does not guarantee a psychosis diagnosis. Clinicians should be cautious 

while interpreting the findings and should always rely on other factors (e.g., base rates of the 

setting, family history and other potential risk factors, and ideally followed up with a valid 

reference standard such as a KSADS or other semi-structured approach) to reach a valid 

diagnosis. Tests like these may contribute to the assessment by raising the index of suspicion 

or “red flags” triggering thorough assessment for diagnosis [18].

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Appendix: K-SADS-PL-W Hallucinations and Delusions Questions

PSYCHOSIS

HALLUCINATIONS P C S

0 0 0 No information or N/A

Sometimes children, when they 
are alone, hear voices, see 
things, or smell things and they 
don't quite know where they 
come from.

1 1 1 Not at all - Absent

Has this happened to you?

Have you ever seen things that 
were not there?

2 2 2 Suspected / Possible

When did you?

What did you see? 3 3 3 Mild. Definitely present but subject is generally aware it is his 
imagination and usually able to ignore it. Occurs no more than once 
per week.What did you hear?

Has there been anything 
unusual about the way things 
sounded?

How often have you heard 
these voices (noises)? (smell, 
feeling, visions) Is it some of 
the time, only now and then, 
most of the time, or all of the 
time?

4 4 4 Moderate. Generally believes in the reality of the hallucinations, but it 
has little influence on his behavior. (Or) Occurs at least once per week.

What do you think it is?

Do you think it is your 
imagination or real?

5 5 5 Severe. Convinced his hallucination is real and significantly effects his 
actions. i.e.; locks doors to keep pursuers away. (Or) Occurs 
frequently.

Did you think it was real when 
you (heard, saw. etc.) it?

What did you do when you 
(heard, saw, etc.) it?
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PSYCHOSIS

HALLUCINATIONS P C S

6 6 6 Extreme. Actions based on hallucinations have major impact on him 
or others: Unable to do school work because of constant 
"conversation." (Or) Occurs most of the time.

PAST __________ __________ __________

P C S

DELUSIONS

P C S

Do you know what imagination 
is? Tell me.

Sometimes does your 
imagination play tricks on 
you?

0 0 0 No information

What kind of tricks? Tell me 
more about them.

Do you have any ideas about 
things that you don't tell 
anyone because they might not 
understand?

1 1 1 Definitely not delusional

What are they? 2 2 2 Suspected.

Do you have any secret 
thoughts? Tell me about them.

Do you believe in other things 
that other people don't believe 
in? Like what?

3 3 3 Mild. Delusion definitely present but at times subject questions his 
false belief.

Is anybody out to hurt you ?

Does anybody control your 
mind or body (like a robot)?

4 4 4 Moderate. Generally has conviction in his false belief.

Is anything happening to your 
body?

Do you ever feel the world is 
coming to an end?

Do you ever think you are an 
important or great person? 
Who?

5 5 5 Severe. Delusion has a significant effect on his actions, e.g., often asks 
family to forgive his sins, preoccupied with belief that he is a new 
Messiah

Are you sure that this (... ?) is 
that way?

Could there be any other 
reason for it?

How do you know that it 
happens as you say?

6 6 6 Extreme. Actions based on delusions have major impact on him or 
others, e.g., stops eating because believes food is poisoned

Any other possible 
explanations?

Do you enjoy making up 
stories like this?

Or is it different from making 
up stories?

(you might suggest other 
possible explanations and see 
how the subject reacts to them)

PAST: _______ _______ _______

P C S
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PSYCHOSIS

HALLUCINATIONS P C S

Do you think it could be your 
imagination ?

What did you do about...?
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Figure 1. 
Receiver Operating Characteristic (ROC) curves for Thought Problems T-Scores and DSM- 

Oriented Psychotic Symptoms (DOPSS) Scores.
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Table 1

Descriptive Statistics for Clinical and Demographic Variables, and Bivariate Tests of Association with 

Clinically Concerning Psychosis Status

Variable Any Clinically Concerning Psychosis (n=64) No Clinically Concerning Psychosis 
(n=630)

Effect Size

M (SD) or n (%) M (SD) or n (%)

Age 11.91^ (2.92) 11.12 (3.26) d=0.24

Female 34 (53%)* 246 (39%) phi=0.08

Race (White %) 19 (30%)* 141 (22%) phi=0.05

Number of Diagnoses 3.31** (1.69)** 2.58 (1.29) d=0.54

Bipolar Disorder 19 (30%)** 95 (15%) phi=0.11

Other Mood 23 (36%) 179 (28%) phi=0.05

PTSD 10 (16%)* 49 (8%) phi=0.08

Substance Use 5 (8%) 29 (5%) phi=0.05

ADHD 35 (56%) 399 (64%) phi=−0.05

Conduct Disorder 13 (20%)* 72 (12%) phi=0.08

Oppositional Defiant Disorder 21 (32%) 254 (41%) phi=−0.04

Anxiety Disorder 26 (42%)** 156 (25%) phi=0.11

Thought Problems T-Score 69.92*** (10.08) 64.63 (9.63) d=0.54

DOPSS Score 2.53*** (2.14)*** 1.16 (1.54) d=0.83

Note: Where data points were missing, effect sizes were calculated out of total number of available cases. Diagnoses describe whether the person 
met criteria for the disorder regardless of comorbidity, so the sum of cases adds to more than the subgroup n, and not all diagnoses tallied were the 
source of the clinically concerning psychosis. Cohen’s d guidelines are 0.2 (small), 0.5 (medium), and 0.8 (large); 0.1 (small), 0.3 (medium), and 
0.8 (large) are phi guidelines [31].

^
p=.07,

*
p<.05,

**
p<.005,

***
p<.0005, two-tailed, based on t-test (means), Levene’s test (SD), or X2 (proportions); effect sizes are Cohen’s d (means) or phi (proportions).
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Table 2

Areas Under the Curve (AUC)from Receiver Operating Characteristic analyses for Clinically Concerning 

Psychosis Status

95% CI

Index Test Area Under Curve Lower Upper Difference between AUCs

Any Clinically Concerning

Psychosis

Thought Problems
T-Score .65*** .58 .72

DOPSS Score .70*** .63 .77 p <.001

Note.

*
p<.05,

**
p<.005,

***
p<.001, two tailed.
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