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Objective: Children and adolescents who experience potentially traumatic events are at risk for developing posttraumatic stress disorder (PTSD).
Although psychometrically sound measures are now available to assess these youths, brief tools are currently needed for screening purposes. Two studies
were conducted to develop and validate the UCLA PTSD Reaction Index for DSM-5–Brief Form (RI-5-BF).

Method: Study 1 used item response theory models to derive the RI-5-BF from the UCLA PTSD Reaction Index for DSM-5 and assess its internal
consistency using a sample of 486 trauma-exposed youths (mean age ¼ 13.32 years, SD ¼ 2.90) recruited through a practice research network. Study 2
used receiver operating characteristic analyses and diagnostic efficiency statistics to assess the discriminant-groups validity and clinical utility of the
RI-5-BF in identifying children at different levels of PTSD risk using a sample of 41 treatment-seeking youths (mean age ¼ 12.44 years, SD ¼ 2.99).

Results: In study 1, item response theory models identified the 11 most informative items across their respective subscales. The RI-5-BF exhibited
excellent internal consistency in both studies (a > .93). In study 2, receiver operating characteristic analyses indicated that an RI-5-BF score of 21
maximized sensitivity and specificity. Moreover, diagnostic likelihood ratios across multiple levels of scores provided support for the measure’s clinical
utility in identifying different levels of PTSD risk.

Conclusion: These findings provide support for both the psychometric properties of the RI-5-BF as a brief screening measure for PTSD in children
and adolescents and its utility for identifying youths meriting further assessment and consideration for treatment.
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vidence-based assessment (EBA) focuses on sup-
porting three major phases of clinical activity:
prediction of diagnoses or other criteria, pre-
scription of treatment or moderating factors, and assessing
therapeutic process.1 EBA is an organizing framework for
supporting treatment through tailored assessment, as guided
by such goals as improving accuracy, enhancing clinical out-
comes, and increasing the efficiency of services. Risk screening
falls under the prediction of diagnoses or other criteria arm of
EBA. Screening has been defined as the identification of an
unrecognized condition by the application of tests, examina-
tions, or other procedures that can be applied rapidly.2

Screening tests sort out persons who probably have a condi-
tion from persons who probably do not have the condition. A
screening test is not intended to be diagnostic. Established
recommendations for screening suggest that a screening test
must identify a harmful condition; the condition must be
prevalent; early detection through screening should lead to
improved outcomes; and screening methods should be
effective, efficient, and practical.2,3 A fusion between the
www.jaacap.org
principles of EBA and simplified Bayesian methods has
emerged in the past decade to create a hybrid method that is
more client centered, and it defines a set of applied research
topics that are highly clinically relevant.4 Guided by these
principles, the present study focused on developing a valid
and clinically useful screening measure for posttraumatic stress
disorder (PTSD) in children and adolescents.

Studies demonstrate that PTSD in children and adoles-
cents meets the first three recommendations for screening (ie,
PTSD is harmful, it is prevalent, and its early detection can
lead to improved outcomes). However, few psychometrically
sound and clinically useful screening methods for PTSD are
available for youths.5 Research studies estimate that more
than half of children and adolescents in the United States
experience at least one potentially traumatic event during their
lifetime.6 Approximately 15.9% of children and adolescents
exposed to trauma go on to develop PTSD7—a condition
that is likely to persist without intervention.8 Consistent with
principles of trauma-informed systems,9 early identification is
a key component of preventing or mitigating the effects of the
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SCREENING TOOL FOR TRAUMA-EXPOSED YOUTHS
full disorder.10 However, assessing the full DSM-511 criteria
for PTSD can be time-consuming, especially during primary
care or school-based health clinic visits, where trauma-exposed
youths are likely to first seek help.12 Consequently, providers
need screening tools that can accurately and efficiently sort
between trauma-exposed youths who likely need further
assessment and trauma-focused intervention versus youths
who likely do not further assessment and intervention.

To our knowledge, only two screening measures have
been developed for PTSD as defined by DSM-5 criteria. The
Child Trauma Screen13 is a 10-item screening tool derived
from DSM-IV PTSD measures by selecting items that
maximized item-level correlations with overall PTSD symp-
tom severity and are broadly represented in DSM-5 PSTD
diagnostic criteria. The Child Posttraumatic Stress Scale for
DSM-5 Screen14 was created by identifying the six most
frequently endorsed items in the validation study of the full
scale. Internal consistency, test-retest reliability, convergent
and divergent validity, and criterion validity were reportedly
adequate or better for both screening measures. Creators of
both screening tools also conducted receiver operating char-
acteristic (ROC) analyses to derive cutoff scores to determine
PTSD risk; however, both screening tools utilized full scale
scores from tests used to derive the screening items themselves
as diagnostic benchmarks. This practice is not recommended,
as shared method variance between predictor and criterion
inflates the accuracy of the ROC analyses and biases the
selected cutoff scores.15 The field thus remains in need of
screening tools for PTSD in youths.

Consistent with best-practice test construction
methods,16 we employed a two-study design to derive and
validate a screening tool for DSM-5 PTSD from the UCLA
PTSD Reaction Index for DSM-5 (RI-5), a psychometrically
sound clinician-administered assessment tool for PTSD in
children and adolescents.17 Study 1 used a large sample of
youths recruited through a practice research network of sites
that provide supportive services for youths with trauma and
bereavement exposure, with the aim of creating the UCLA
PTSD Reaction Index for DSM-5–Brief Form (RI-5-BF) and
evaluating its reliability. We conducted item response theory
(IRT) models, as IRT is the preferred method for developing
brief measures.18 IRT relates item responses to a latent trait
and allows the examination of each item’s ability to
discriminate between persons who vary in the degree to which
they possess an underlying trait.19 Such considerations are
relevant when developing screening tools given that items can
exhibit different levels of discriminative precision at different
levels of the underlying trait. Our goal was to select three
screening items from each of the RI-5 subscales that would
provide the most information at the 50th percentile of the
corresponding latent traits (subscale B [intrusion; 5 items],
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subscale D [negative alterations in cognitions and mood; 13
items], and subscale E [arousal and reactivity; 7 items]; sub-
scale C contains only two items that were preselected by
default). Three items per subscale is optimal for latent variable
modeling techniques and recommended for measurement
refinement20 and would provide information regarding all
PTSD criteria. We then computed item-total correlations to
evaluate subscale reliability and calculated Cronbach’s a to
measure the reliability of the full scale. Study 1 hypotheses
were as follows: First, IRT models would successfully identify
candidate RI-5-BF items (three items for subscales B, D, and
E). Second, RI-5-BF subscale and full scale scores would
exhibit acceptable internal consistency reliability as indicated
by item-total correlation coefficients >.30 and Cronbach’s a
values >.70.21

Study 2 used a separate sample of treatment-seeking
youths with trauma and bereavement exposure to replicate
the reliability of RI-5-BF (utilizing the same reliability co-
efficients used in study 1) and evaluate its discriminant-groups
validity and clinical utility. Discriminant-groups validity is of
great importance in the EBA approach to prediction because
it reflects the ability of a tool to improve classification or
discrimination between groups.1 Clinical utility is also
important, as discussions of EBA have focused on reliability
and classical concepts of psychometric validity, but not
application to individual decision making.22 We used ROC
analyses to evaluate the discriminant-groups validity of the RI-
5-BF subscales and full scale scores, gauged by their capacity
to discriminate between trauma-exposed youths who met
PTSD diagnostic criteria and trauma-exposed youths who did
not meet PTSD diagnostic criteria as benchmarked against a
gold standard semistructured clinical interview. We then
evaluated the clinical utility of the RI-5-BF by estimating
multilevel score thresholds to classify different levels of PTSD
risk. Study 2 hypotheses were as follows: First, the RI-5-BF
subscale and full scale scores will exhibit acceptable internal
consistency as gauged by item-total correlation coefficients
and Cronbach’s a coefficients, respectively.21 Second, the RI-
5-BF will show evidence of discriminant-groups validity, such
that its subscale scores and the full scale score will discriminate
between youths with PTSD and youths without PTSD.
Third, the RI-5-BF full scale score will provide multilevel
score thresholds that accurately classify youths at different
levels of PTSD risk.

METHOD
Study 1: Participants
Study 1 participants included 486 children and adolescents
from two urban cities across the United States. Sample
characteristics included 54% girls; age range from 7 to 18
years identified as black, 37% self-identified as white/
www.jaacap.org 435
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Caucasian, 7% self-identified as mixed/biracial, 3% self-
identified as other, and 10% not reported. Participants re-
ported an average of 3.64 different types of potentially
traumatic events (SD ¼ 2.30). More information regarding
the sample is published elsewhere.17

Procedure
Study 1 participants were recruited as part of a large practice
research network.17 The network comprises school-based
health clinics, grief support centers, community clinics,
and academic medical center settings that serve trauma-
exposed and/or bereaved youths. The network uses a
shared battery of common assessment tools to create a data
repository with the aim of validating trauma-informed and
bereavement-informed assessment tools across diverse pop-
ulations. Participating youths assented to contribute their
anonymous deidentified data to the repository. Children
younger than age 7 or older than age 18 were excluded from
the study. All eligible youths agreed to participate, resulting
in a 100% response rate. Notably, participating youths were
already seeking mental or behavioral health support services
and were administered assessment tools as part of standard
clinical practice. The study received institutional review
board approval from the hub institution.

Measures
RI-5. RI-5 is a clinician-administered tool that includes six
sections: Trauma History Profile, Trauma Details, PTSD
Symptom Scale, Frequency Rating Sheet, Distress and
Impairment in Functioning, and a scoring sheet.17 The
present study focused on the PTSD symptom scale and the
frequency rating sheet. RI-5 subscales and individual items
correspond directly with DSM-5 symptom criteria.17 Sub-
scale B has 5 items, subscale C has 2 items, subscale D has
13 items, and subscale E has 7 items. Some symptoms are
assessed by more than one item (ie, D2, D3, D4, and E2).
In the present study, all items are treated independently
from each other within their subscale.

The PTSD symptom scale and frequency rating sheet
are used to rate the number of days during the past month
in which the child or adolescent experienced each PTSD
symptom. RI-5 uses a Likert scale to assess the frequency
with which the symptom was experienced during the past
month (0 ¼ never, 1 ¼ little, 2 ¼ some, 3 ¼ much, and
4 ¼ most). Information regarding item development and
scoring procedures is published elsewhere.17 RI-5 sub-
scales (with the exception of subscale C in some samples)
and the full scale have exhibited acceptable or better in-
ternal consistency.17,23,24 Moreover, recent evidence has
provided support for factor structure,23,24 convergent
validity, and discriminant validity of RI-5.17,24
436 www.jaacap.org
Data Analytic Plan
We used IRT models utilizing Mplus 8 to select RI-5 items
for the screening tool.25 More specifically, the graded
response model (GRM)26 framework was used given the
Likert-scale response design (ie, polytomous items) of RI-5
items. The primary objective of GRMs is to specify asso-
ciations between item responses and the latent trait the
subscale is theorized to measure. We first tested the IRT
model’s assumption of unidimensionality by conducting a
four-factor confirmatory factor analysis, in which each factor
corresponded to one of the four RI-5 PTSD symptom
subscale categories (subscales B, C, D, and E). Factors were
allowed to intercorrelate. We used a mean-adjusted and
variance-adjusted weighted least squares estimator, given its
appropriateness as an estimator for categorical data, and
evaluated goodness of fit using three indicators: root mean
square error of approximation <0.08, comparative fit index
>0.90, and Tucker Lewis Index >0.90.27

We then estimated separate GRMs for each of the four RI-
5 subscales to maintain their independence in determining
parameter estimates, which helps ensure that generated sub-
scales can be modeled individually. Maximum likelihood and a
logit link function were used to obtain item parameter estimates
and item information functions. GRMs produce discrimina-
tion (a) and difficulty (b) parameter estimates.28 A discrimi-
nation parameter refers to an item’s ability to differentiate
between individuals along the latent construct in question
(higher parameters indicate better discrimination).19 In
contrast, item difficulty parameters represent a given construct
(eg, arousal) level as a function of the maximum probability of
choosing each response option. Three items were selected from
each subscale (ie, except subscale C, as it comprises only two
items). To identify the most informative items for screening
purposes, we examined item information functions. We
approached this goal by choosing items with the most infor-
mation at the 50th percentile of the corresponding latent traits
of each of the RI-5 subscales (except subscale C), as this is the
area of the latent trait of greatest interest for screening pur-
poses.29 Items that contribute the most information at higher
levels of the underlying symptoms would not be useful for
screening purposes, as they are likely tomiss cases that fall in the
mild-to-moderate risk level (ie, increase specificity at the
expense of sensitivity and thus less appropriate for a screening
tool).We used item-total correlation coefficients to evaluate the
reliability of each RI-5-BF subscale as recommended for scales
with very few items and Cronbach’s a to evaluate the internal
consistency of the RI-5-BF full-scale score.21

Study 2: Participants
Study 2 participants included 41 treatment-seeking
children and adolescents (59% girls) with age range
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from 7 to 17 years (mean ¼ 12.44 years, SD ¼ 2.99). Of
these, 39% identified as black; 27% identified as
Caucasian; 20% identified as Latino; and 15% identified
as mixed/biracial. On average, participants reported 4.02
different types of potentially traumatic events (SD ¼
2.30). More information regarding the sample is pub-
lished elsewhere.17

Procedure
Participants were recruited through an outpatient clinic
housed in a large academic medical center that provides
EBA and intervention services to youths 7 to 17 years
TABLE 1 Study 1: Graded Response Model Item Parameter Estim

RI-5 Subscale Item Description
B 5. Dissociative reaction(s) as if trauma was

recurring. (B3)
10. Recurrent distressing dreams related to
trauma. (B2)

11. Psychological distress to external and intern
trauma reminders. (B4)

14. Physiological reactivity to external and inte
trauma reminders. (B5)

18. Recurrent, involuntary, and intrusive distres
memories of trauma. (B1)

C 3. Avoidance of external reminders related to
trauma. (C2)

13. Avoidance of thoughts, feelings, or convers
related to trauma. (C1)

D 2. Persistent and exaggerated negative beliefs.
6. Persistent negative emotional state. (D4)
7. Markedly diminished interest in activities. (D5
9. Persistent and exaggerated negative beliefs.
12. Persistent inability to experience positive
emotions. (D7)

15. Persistent and distorted cognitions. (D3)
16. Persistent and exaggerated negative beliefs
17. Feelings of detachment or estrangement. (D
19. Persistent and distorted cognitions. (D3)
22. Persistent negative emotional state. (D4)
23. Inability to recall aspects of the trauma. (D1)
25. Persistent negative emotional state. (D4)
27. Persistent negative emotional state. (D4)

E 1. Hypervigilance. (E3)
4. Irritable behavior and angry outbursts. (E1)
8. Problems with concentration. (E5)
20. Reckless or self-destructive behaviors. (E2)
21. Sleep disturbance. (E6)
24. Exaggerated startle response. (E4)
26. Reckless or self-destructive behaviors. (E2)

Note: Boldface type indicates chosen items. a values. a ¼ discrimination pa
(latent trait level at which the probability of next item response is .50).
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of age who have experienced potentially traumatic
events. Clinic procedures involve administering a stan-
dardized assessment protocol, including measures of
PTSD, to all children and adolescents presenting at the
clinic. For purposes of study 2, participants were
administered an additional semistructured clinical
interview, the Clinician-Administered PTSD Scale for
DSM-5–Child/Adolescent Version (CAPS-CA-5)29 and
were compensated for their time. Of 41 youths
approached about the study (on a rolling basis as they
presented to the clinic), all agreed to participate (100%
response rate).
ates for UCLA PTSD Reaction Index for DSM-5 (RI-5) Items

a (SE) b1 b2 b3 b4

1.93 (0.19) .28 .91 1.45 2.05

1.94 (0.20) L.19 .42 1.11 1.68

al 2.68 (0.25) L.65 .11 .63 1.33

rnal 2.34 (0.24) L.22 .28 .83 1.50

sing 3.03 (0.33) L.18 .31 .91 1.41

2.11 (12.01) L.23 .33 .85 1.40

ations 2.17 (20.03) L.49 .05 .66 1.14

(D2) 1.48 (0.15) L.14 .79 1.59 2.31
1.34 (0.15) .26 .77 1.33 1.90

) 1.66 (0.18) .39 .92 1.49 2.13
(D2) 1.34 (0.13) L.53 .20 .94 1.89

2.51 (0.24) .15 .66 1.14 1.65

1.38 (0.15) .01 .61 1.17 1.83
. (D2) 2.38 (0.22) .07 .59 1.11 1.72
6) 2.68 (0.25) L.01 .45 .97 1.47

2.03 (0.22) .36 .96 1.52 2.10
2.37 (0.24) .45 .93 1.45 1.78
1.05 (0.14) .53 1.36 2.36 3.14
1.98 (0.18) L.13 .57 1.41 1.92
1.24 (0.18) .94 1.43 1.91 2.32
.96 (0.12) L.81 .05 .95 1.71

1.50 (0.17) L.53 .14 .89 1.61
1.94 (0.22) L.72 L.05 .71 1.31
1.84 (0.32) 1.23 1.62 2.15 2.58
1.78 (0.20) L.56 .11 .66 1.17
1.20 (0.15) L.61 .20 .93 1.65
1.61 (0.27) .79 1.36 1.84 2.46

rameters (slope at each difficulty parameter); b ¼ difficulty parameters
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Measures
Demographics. Demographic information, including sex,
age, and race/ethnicity, was obtained through in-person
interviews with caregivers.

RI-5. RI-5 was identical to that used in study 1.

CAPS-CA-5. CAPS-CA-5, a developmentally modified
version of its adult counterpart,30 is a 30-item clinician-
administered semistructured interview designed to assess
DSM-5 PTSD diagnostic criteria for youths 7 years of age
and older. A detailed description of CAPS-CA-5 is available
elsewhere.17

For purposes of study 2, the clinic director (J.B.K.)
trained two clinicians (one master’s-level and one doctoral-
level) to administer and score CAPS-CA-5. All participant
interviews were videotaped; 38% were double-coded and
randomly selected at intermittent points throughout the
study to evaluate interrater reliability. The team used
intraclass correlation coefficients to assess interrater reli-
ability between coders for continuous ratings and k statis-
tics to evaluate interrater reliability between coders for
diagnostic and subtype status. Intraclass correlation co-
efficients for all symptom cluster scores were very good
(0.80–1.0),31 and k coefficients for diagnostic and subtype
status were excellent (all 1.0). Any between-rater discrep-
ancies were discussed with the clinic director to reach
consensus.
TABLE 2 Corrected Item Total Correlations (ITCs) for UCLA PTSD
Cronbach’s a for the Full Scale in Study 1 and Study 2

Subscale Item
B 11. Psychological distress to external and interna

reminders. (B4)
14. Physiological reactivity to external and intern
reminders. (B5)

18. Recurrent, involuntary, and intrusive distressin
trauma. (B1)

C 3. Avoidance of external reminders related to tra
13. Avoidance of thoughts, feelings, or conversat
trauma. (C1)

D 12. Persistent inability to experience positive em
16. Persistent and exaggerated negative beliefs.
17. Feelings of detachment or estrangement. (D6

E 4. Irritable behavior and angry outbursts. (E1)
8. Problems with concentration. (E5)
21. Sleep disturbance. (E6)
Total scale Cronbach’s a

Note: Values represent correlations among a given item with the mean total
an ¼ 448–473.
bn ¼ 38–41.
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Data Analytic Plan
We used item-total correlation coefficients to evaluate the
reliability of each RI-5-BF subscale as recommended for
scales with very few items and Cronbach’s a to evaluate the
internal consistency of the RI-5-BF full scale score.21 ROC
analyses and related diagnostic efficiency statistics were
conducted to evaluate discriminant-groups validity and
clinical utility of RI-5-BF.3,15 ROC analyses estimate the
diagnostic accuracy of a measure by comparing it with a
criterion test (eg, gold standard structured interview), pro-
ducing thresholds that maximize a measure’s sensitivity (ie,
accuracy of RI-5-BF in including youths who meet PTSD
diagnostic criteria) and/or specificity (ie, accuracy of RI-5-
BF in excluding youths who do not meet PTSD diag-
nostic criteria). RI-5-BF subscales B, C, D, and E, and the
full scale score (sum of subscales B, C, D, and E) served as
input, and PTSD diagnosis according to CAPS-CA-5 served
as the gold standard criterion. The probability of accurately
classifying children with PTSD is estimated by the area
under the curve coefficient, which is tested against the null
hypothesis of chance performance (0.50). We used the
following area under the curve benchmarks: �0.9 ¼
excellent, �0.80 ¼ good, �0.70 ¼ fair, and <0.70 ¼
poor.32

Multilevel diagnostic likelihood ratios (DLRs) were
conducted to assess different levels of PTSD risk based on
RI-5 full scale scores.15 DLRs are data-driven diagnostic
Reaction Index for DSM-5–Brief Form (RI-5-BF) Subscales and

Study 1 ITCa Study 2 ITCb

l trauma .71 .72

al trauma .65 .63

g memories of .69 .79

uma. (C2) .51 .55
ions related to .51 .55

otions. (D7) .67 .76
(D2) .68 .67
) .74 .82

.46 .50

.58 .48

.46 .44

.90 .93

score for the remaining items in the subscale and full scale, respectively.
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efficiency statistics that provide information about the
change in the odds of a diagnosis associated with a
particular test score.33 DLRs are derived from the sensi-
tivity and specificity, independent of the base rate, and are
more likely to generalize outside the sample where it was
developed.34 DLRs are calculated via the formula (pro-
portion of cases with the diagnosis who score within a
given score range)/(proportion of cases without the diag-
nosis who score within the same range). DLRs were first
computed based on quintiles to provide estimates with
which to calculate more informative thresholds.15 Poste-
rior probabilities were then estimated based on Bayes’
theorem by synthesizing the prior probability of the
diagnosis (base rate) with the information from the test
result (DLRs).35 Because the base rate of a diagnosis
directly affects overall classification accuracy as well as the
positive and negative predictive powers of a test,34 poste-
rior probabilities were first computed for the study 2
sample base rate (32%). Then, to provide more conser-
vative estimates, we searched the literature for a base rate
for outpatient clinic settings that do not necessarily
specialize in treating trauma-exposed youths. Our search
led us to calculate posterior probabilities based on a 15%
base rate.36 DLRs <1.0 lower the odds of a PTSD diag-
nosis, DLRs between 2 and 5 represent a moderate in-
crease, DLRs between 5 and 10 represent a large increase,
and DLRs >10 are often clinically decisive odds changes.33

RESULTS
Study 1: Preliminary Results
The confirmatory factor analysis conducted to test the RI-5
factor structure yielded good fit, c2

318 ¼ 819.68,
comparative fit index ¼ 0.96, Tucker Lewis Index ¼ 0.99,
root mean square error of approximation ¼ 0.06 (90% CI
0.05–0.06). All items loaded onto their respective factor
(Table S1, available online), and all factors intercorrelated
strongly (r ¼ .70–.89).

IRT Models
Table 1 presents GRM item discrimination and difficulty
parameter estimates for all RI-5 items by subscale.
Figures S1–S4, available online, present items informa-
tion functions for each RI-5 subscale. We selected three
items from subscales B (items 11, 14, and 18), D (items
12, 16, and 17), and E (items 4, 8, and 21) and two
from subscale C (items 3 and 13). Selected items in
subscales B and D exhibited the highest degree of
discrimination at the 50th percentile of their corre-
sponding latent traits. In subscale E, two items (items 20
and 26) exhibited a high degree of discrimination, both
reflecting reckless and self-destructive behaviors.
Journal of the American Academy of Child & Adolescent Psychiatry
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However, these items provided the most information at
high levels of the latent trait. Thus, consistent with our
goal of selecting items providing the most information at
the 50th percentile of the latent trait for subscale E to
increase the sensitivity of the screening tool, we selected
items 21 and 8 from subscale E. Furthermore, difficulty
parameters of selected items indicated appropriate spread
across their latent trait continuum (Table 1). Owing to
the wide age range in the sample, exploratory analyses
were conducted by age group (ie, 7–13 years old and
14–18 years old). Results were similar to the results
obtained with the full sample (Tables S2 and S3, avail-
able online).

Reliability of RI-5-BF
Table 2 presents reliability estimates in the form of item-
total correlation coefficients for the RI-5-BF subscales
and Cronbach’s a for the full scale. Item-total correlation
coefficients for all items by subscale indicated acceptable
or better internal consistency.21 Cronbach’s a for the full
scale indicated excellent internal consistency (a ¼ .90).21

Owing to the wide age range in the sample, we con-
ducted exploratory analyses by age group (ie, 7–13 years
old and 14–18 years old). Results were similar to the
results obtained with the full sample (Table S4, available
online).

Study 2: Reliability of RI-5-BF
Table 2 presents reliability estimates in the form of item-
total correlation coefficients for the RI-5-BF subscales and
Cronbach’s a for the full scale. Item-total correlation co-
efficients for all items by subscale indicated acceptable or
better internal consistency.21 Cronbach’s a for the full scale
indicated excellent internal consistency (a ¼ .93).21

Discriminant-Groups Validity for RI-5-BF
ROC analyses indicated that the RI-5-BF scores were able
to accurately discriminate between cases with PTSD and
cases without PTSD. Table 3 presents area under the curve
statistics. RI-5-BF subscales and full scale scores discrimi-
nated PTSD significantly better than chance (p < .001).
According to used benchmarks, RI-5-BF subscale C
demonstrated good performance (0.87, SE ¼ 0.06),
whereas subscales B, D, and E and the full scale score
demonstrated excellent performance (0.90–0.96).32 ROC
analyses indicated that a cutoff score of 21 on RI-5-BF
maximized sensitivity (1.00), specificity (0.86), and overall
classification accuracy (0.92).

Table 4 presents multilevel DLRs based on quintiles
and on more informative thresholds (the first three quintiles
were collapsed into one group to reduce redundancy, as they
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TABLE 3 Study 2: Area Under the Curve (AUC) From
Receiver Operating Characteristic Analyses

Index Test AUC SE p

95% CI

Effect SizeaLower Upper
RI-5-BF
Subscale B score 0.96 0.03 < .001 0.91 1.00 d [ 2.48
Subscale C score 0.87 0.06 < .001 0.76 0.98 d [ 1.59
Subscale D score 0.90 0.05 < .001 0.81 0.99 d [ 1.81
Subscale E score 0.92 0.05 < .001 0.83 1.00 d [ 1.99
Full scale score 0.96 0.03 < .001 0.90 1.00 d [ 2.48

Note: RI-5-BF ¼ UCLA PTSD Reaction Index for DSM-5–Brief Form.
ad ¼ Cohen’s d.

ROLON-ARROYO et al.
all exhibited DLRs <1). DLRs are interpreted for clinical
purposes by transforming the likelihood of having a diag-
nosis of PTSD (ie, prior probability) to the odds of having
PTSD given a specified full scale score on the RI-5-BF (ie,
posterior probability).3 Posterior probabilities were
computed based on two different prior probabilities/PTSD
prevalence rates (32% and 15%). Based on the more
informative thresholds, participants with RI-5-BF full scale
scores in the low range (ie, 0–20) had a very low PTSD risk
(DLRs <1) using both base rates; participants who scored
21 to 35 had a moderate increase in PTSD risk (DLR ¼
4.32), with posterior probabilities at 67% (base rate ¼
32%) and 43% (base rate¼ 15%), respectively. Participants
with full scale scores of 36 to 44 (DLR ¼ 14.94) carried the
TABLE 4 Study 2: Diagnostic Likelihood Ratios (DLRs) for UCLA P
Scores

RI-5-BF Full Scale Score Sensitivity Specificity Levela D
Maximum k: 21 1.00 0.86 0.37
Multilevel DLRs
(based on quintiles)
0e5 — — w0.20
6e11 — — w0.20
12e23 — — w0.20
24e35 — — w0.20
36e44 — — w0.20 1

Multilevel DLRs
(informative thresholds)
0e20 — — w0.60
21e35 — — w0.60
36e44 — — w0.60 1

Note: aTest positive rate.
bPositive diagnostic likelihood ratio.
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highest risk for PTSD, with posterior probabilities of 88%
(base rate ¼ 32%) and 73% (base rate ¼ 15%), respec-
tively. Overall, these findings indicate that RI-5-BF full
scale scores �21 denote a clinically meaningful increase in
the probability of a PTSD diagnosis and indicate moderate-
to-high risk for PTSD.

DISCUSSION
The aim of this research was to derive a brief and clinically
useful screening tool capable of accurately identifying
trauma-exposed youths at significant risk for PTSD—RI-5-
BF. To this end, we conducted two studies. Study 1 iden-
tified 11 RI-5 items via IRT analyses from RI-5 and eval-
uated their reliability. These items cover all DSM-5 PTSD
symptom criteria (B–E) and were selected for screening
applications. Reliability (gauged by internal consistency)
indicated that all subscales and the full scale were acceptable
or better. Study 2, conducted with a sample of treatment-
seeking trauma-exposed youths, examined the reliability,
discriminant-groups validity, and clinical utility of RI-5-BF.
Similar to study 1, all RI-5-BF subscales and the full scale
demonstrated acceptable or better internal consistency. RI-
5-BF discriminated between groups of trauma-exposed
youths who met full DSM-5 PTSD diagnostic criteria and
trauma-exposed youths who did not meet full DSM-5
PTSD diagnostic criteria as benchmarked against a gold
standard semistructured clinical interview. Given these
favorable properties, it was possible to generate multilevel
DLRs to estimate different levels of risk for PTSD using the
TSD Reaction Index for DSM-5–Brief Form (RI-5-BF) Full Scale

LRþb

Prevalence of 32% Prevalence of 15%

Prior
Probability

Posterior
Probability

Prior
Probability

Posterior
Probability

6.99 .32 .77 .15 .56

0.00 .32 .00 .15 .00
0.00 .32 .00 .15 .00
0.27 .32 .11 .15 .05
5.42 .32 .72 .15 .49
4.94 .32 .88 .15 .73

0.00 .32 .00 .15 .00
4.32 .32 .67 .15 .43
4.94 .32 .88 .15 .73
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RI-5-BF full scale score. As expected, multilevel DLRs re-
flected different levels of risk, with a significant increase in
risk at scores of 21 and higher.33 Overall, these findings
provide supporting evidence for reliability, discriminant-
groups validity, and clinical utility of RI-5-BF.

Building on prior efforts,37 the present study fills a
significant gap in the literature given the dearth of estab-
lished DSM-5 PTSD screening tools for youths.13,14 RI-5-
BF has notable strengths that extend beyond those of
other DSM-5 brief screening tools, including high construct
coverage, robust psychometric properties, and clear utility
for clinical and research applications that involve assessing
the likelihood of a PTSD diagnosis. Moreover, RI-5-BF was
derived from RI-5, a developmentally informed and psy-
chometrically sound assessment tool for trauma-exposed
youths.17 Tools for PTSD such as the RI-5-BF are
needed especially in settings where potentially traumatic
events are widespread and time and other resources are
limited. Based on personal communications with clinic di-
rectors from two centers where RI-5-BF is currently in use,
administration time for RI-5-BF ranges from 2–3 minutes
to 5–8 minutes depending on the complexity of trauma
exposure and method of administration (self-report versus
provider-administered).

A major clinical strength of RI-5-BF is the capacity it
offers to clinicians and organizations to adjust for the
prevalence of PTSD in their communities when deter-
mining risk. This allows users to customize their approach
for different populations as a function of the local level of
risk. The use of multilevel thresholds also allows users to
focus on identifying youths at highest risk for PTSD—a
pressing priority in many child-serving settings, given evi-
dence that PTSD is associated with impaired academic and
intellectual functioning.38,39 Thus, risk detection, risk
stratification, and appropriate referral and triage are of vital
importance to ensuring that youths are able to work on key
developmental tasks, including school achievement and
interpersonal relationships.40 Accurate risk detection is
especially necessary for organizations with limited resources
in that it reduces classification errors, misspent resources
(for false positives), and lost opportunities to intervene in
timely ways (for false negatives).

Regarding research implications, RI-5-BF offers multi-
ple advantages over current assessment tools. First, the
brevity of RI-5-BF offers the capacity for large-scale studies.
Second, despite its brevity, RI-5-BF is sufficiently compre-
hensive to permit latent variable modeling, confirmatory
factor analysis, path analysis, and latent growth modeling.
Third, the brevity and psychometric soundness of RI-5-BF
as a screening tool makes it feasible for non-trauma/non-
PTSD researchers to incorporate trauma-informed
Journal of the American Academy of Child & Adolescent Psychiatry
Volume 59 / Number 3 / March 2020
assessments into their study protocols. This will allow them
to parcel out the predictive effects of trauma exposure and
associated PTSD symptoms in the form of covariates,
thereby ruling out competing explanations. This practice
will also permit the creation of data archives that invite
secondary data analysis focusing on policy-related questions
involving trauma exposure and PTSD. Questions that could
be profitably addressed include burdens that trauma expo-
sure places on child-servicing systems,41 needs assessment
for specific populations and settings,42,43 sequelae of early
trauma exposure,44 and the emergence of risky behavior in
later developmental periods.45

Regarding limitations, both studies 1 and 2 relied solely
on child-reported symptoms. Future studies can benefit from
greater use of multiple methods and/or informants, including
observational, parent-report, and archival data (eg, school
records) of mental health, wellness, and functioning. Such
measures can serve as external criteria for evaluating other
forms of test validity, including predictive validity and
sensitivity to clinical change. Nevertheless, child-reported
internalizing symptoms, including PTSD symptoms, have
exhibited greater predictive validity than parent reports of
children’s symptoms.46 Both studies also used samples of
children seeking mental or behavioral health support services
for trauma or loss, potentially limiting the generalizability of
our findings to youths not seeking support. Furthermore,
study 2 used a modest sample size, which potentially limited
study generalizability and the power to test for potential
group differences. Nevertheless, our study met Kraemer’s3

guidelines when reporting the sensitivity and specificity of
a test (ie, at least 10 cases that meet the diagnosis, 10 cases
that do not meet the diagnosis, 10 cases that test positive, and
10 cases that test negative). Future research can use larger
samples to examine whether the discriminant-groups validity
of RI-5-BF varies as a function of demographic characteris-
tics, including age, gender, race, and culture. Moreover, the
accuracy of RI-5-BF in identifying children with PTSD
decreased as a function of a lower base rate of PTSD (32%>
15%), placing limits on its utility for settings with lower
PTSD base rates. Last, despite covering a wide age range (7–
18 years), RI-5-BF does not extend to the assessment of
trauma-exposed children younger than 7 years of age,
underscoring the need to create and validate screening
measures for young children.

Despite these limitations, studies 1 and 2 developed a
psychometrically sound brief screening tool (RI-5-BF) for
PTSD as defined by DSM-5 criteria in trauma-exposed
youths. This promising tool can be used in clinical set-
tings with varying PTSD base rates given its capacity to
efficiently identify trauma-exposed youths at risk for
developing PTSD. Its brevity and developmental
www.jaacap.org 441
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appropriateness make it ideally suited for routine use in
time-limited settings and situations (eg, primary care offices,
schools), where brief yet accurate assessment tools are sorely
needed. Other uses include risk screening in postdisaster
settings, where assessing trauma and loss exposure and
assessing consequent mental health needs are essential steps
in situation analysis and needs assessment, respectively.43
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