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BASIC RESEARCH ARTICLE

The child and Adolescent Trauma Screen 2 (CATS-2) – validation of an
instrument to measure DSM-5 and ICD-11 PTSD and complex PTSD in children
and adolescents
Cedric Sachser a, Lucy Berlinerb, Elizabeth Rischc, Rita Rosnerd, Marianne S. Birkelandf, Rebekka Eilersd,
Gertrud S. Hafstadf, Elisa Pfeiffera, Paul L. Plenera,e and Tine K. Jensenf,g

aDepartment of Child and Adolescent Psychiatry/Psychotherapy, Ulm University, Ulm, Germany; bHarborview Center for Sexual Assault
and Traumatic Stress, University of Washington, Seattle, WA, USA; cCenter on Child Abuse and Neglect, University of Oklahoma Health
Sciences Center, Oklahoma City, OH, USA; dDepartment of Psychology, Catholic University of Eichstätt-Ingolstadt, Eichstätt, Germany;
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ABSTRACT
Background: The study examined the psychometric properties of the Child and Adolescent
Trauma Screen 2 (CATS-2) as a measure of posttraumatic stress disorder (PTSD) according to
DSM-5 and (Complex) PTSD following the ICD-11 criteria in children and adolescents (7–17
years).
Methods: Psychometric properties were investigated in an international sample of
traumatized children and adolescents (N = 283) and their caregivers (N = 255). We examined
the internal consistency (α), convergent and discriminant validity, the factor structure of the
CATS-2 total scores, latent classes of PTSD/Complex PTSD (CPTSD) discrimination, as well as
the diagnostic utility using ROC-curves.
Results: The DSM-5 total score (self: α = .89; caregiver: α = .91), the ICD-11 PTSD total score (self:
α = .67; caregiver: α = .79) and the ICD-11 CPTSD total score (self: α = .83; caregiver: α = .87)
have proven acceptable to excellent reliability. The latent structure of the 12-item ICD-11
PTSD/CPTSD construct was consistent with prior findings. Latent profile analyses revealed
that ICD-11 CPTSD was empirically distinguishable from ICD-11 PTSD using the CATS-2.
ROC-analysis using the CAPS-CA-5 as outcome revealed that CATS-2 DSM-5 PTSD scores of
≥21 (screening) to ≥25 (diagnostic) were optimally efficient for detecting probable DSM-5
PTSD diagnosis. For the ICD-11 PTSD scale scores of ≥7 (screening) to ≥9 (diagnostic) were
optimally efficient for detecting probable DSM-5 PTSD diagnosis.
Conclusions: The CATS-2 is a brief, reliable and valid measure of DSM-5 PTSD, ICD-11 PTSD and
CPTSD symptomatology in traumatized children and adolescents, allowing crosswalk between
diagnostic systems using one measure.

Tamizaje de Trauma para Niños y Adolescentes 2 (CATS-2) – Validación
de un instrumento para medir TEPT según DSM-5 y TEPT complejo
según CIE-11, en niños y adolescentes

Antecedentes: El estudio examinó las propiedades psicométricas del tamizaje de trauma para
niños y adolescentes 2(CATS-2, por sus siglas en inglés) como una medida del trastorno de
estrés postraumático (TEPT) según el DSM-5 y el TEPT complejo siguiendo los criterios de la
CIE-11 en niños y adolescentes (7–17 años).
Método: Se investigaron las propiedades psicométricas en una muestra internacional de niños
y adolescentes traumatizados (N = 283) y sus cuidadores (N = 255). Examinamos la consistencia
interna (α), la validez convergente y discriminante, la estructura factorial de las puntuaciones
totales del CATS-2, las clases latentes de discriminación por TEPT/TEPT complejo (TEPTC), así
como la utilidad diagnóstica utilizando curvas ROC.
Resultados: La puntuación total del TEPT del DSM-5 (muestra: α = .89; cuidadores: α = .91), la
puntuación total de TEPT de la CIE-11 (muestra: α = .67; cuidadores: α = .79) y la puntuación
total del TEPTc de la CIE-11 (muestra: α = 0,83; cuidadores: α = 0,87) ha demostrado una
fiabilidad de aceptable a excelente. La estructura latente del constructo CIE-11 TEPT/TEPTC
de 12 ítems fue consistente con hallazgos previos. Los análisis de perfil latente revelaron
que TEPTC DE LA cie-11 era empíricamente diferente del TEPT de la CIE-11utilizando CATS-2.
El análisis ROC utilizando el CAPS-CA-5 como resultado reveló que las puntuaciones de TEPT
según el DSM-5 del CATS-2 de ≥21 (detección) a ≥25 (diagnóstico) fueron óptimamente
eficientes para detectar el diagnóstico probable de TEPT según el DSM-5. Para la escala de
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TEPT de la CIE-11, las puntuaciones de ≥7 (cribado) a ≥9 (diagnóstico) fueron óptimamente
eficientes para detectar el diagnóstico probable de TEPT del DSM-5.
Conclusiones: El CATS-2 es un instrumento breve, fiable y válido para la sintomatología del
TEPT del DSM-5, el TEPT de la CIE-11 y el TEPTC en niños y adolescentes traumatizados, que
permite el cruce entre sistemas de diagnóstico utilizando un único instrumento.

儿童和青少年创伤筛查 2 (CATS-2) – 对一项测量儿童和青少年 DSM-5 和
ICD-11 PTSD 与复杂性 PTSD 工具的验证

背景：本研究考查了儿童和青少年创伤筛查 2 (CATS-2)作为一项根据 DSM-5 和（复杂性）
创伤后应激障碍 (PTSD) 测量儿童和青少年（7–17 岁）PTSD的心理测量学特性。
方法：在一个遭受创伤的儿童和青少年 (N = 283)及其照顾者 (N = 255) 的国际样本中考查心
理测量特性。我们考查了内部一致性 (α)、收敛和区分效度、CATS-2 总分的因子结构、
PTSD/复杂性 PTSD (CPTSD) 区分的潜在类别，以及使用 ROC 曲线的诊断效能。
结果：DSM-5 总分（自我：α = .89；照顾者：α = .91）、ICD-11 PTSD 总分（自
我：α = .67；照顾者：α = .79）和 ICD- 11 CPTSD 总分（自我：α = .83；看护者：α = .87）
已被证明具有出色的可靠性。 12 条目 ICD-11 PTSD/CPTSD 构念的潜在结构与先前的发现
一致。潜在剖面分析显示使用 CATS-2可在经验上将 ICD-11 CPTSD与ICD-11 PTSD 区分开
来。使用 CAPS-CA-5 作为结果的 ROC 分析显示，CATS-2 DSM-5 PTSD 评分≥21（筛查）
至≥25（诊断）对于检测可能的 DSM-5 PTSD 诊断是最有效的。对于 ICD-11 PTSD 量表评
分≥7（筛查）至≥9（诊断）对于检测可能的 DSM-5 PTSD 诊断是最有效的。
结论：CATS-2是对遭受创伤儿童和青少年的 DSM-5 PTSD、ICD-11 PTSD和 CPTSD症状的一
项简短、可靠和有效的测量，使得用一种测量穿行于诊断系统之间成为可能。

1. Background

With the fifth edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5; American Psy-
chiatric Association, 2013) and the 11th revision of
the International Classification of Diseases (ICD-11;
World Health Organization) the field of psychotrau-
matology is facing two classification systems with
diverging diagnostic criteria for Posttraumatic Stress
Disorder (PTSD). Whereas the DSM-5 defined 4
symptom clusters (re-experiencing, avoidance, nega-
tive alterations in cognitions and mood, alterations
in arousal) with 20 symptoms, the ICD-11 has concep-
tualized PTSD within only 3 clusters (re-experiencing,
avoidance, sense of current threat) with 6 core symp-
toms. Additionally, the ICD-11 includes a sibling diag-
nosis of Complex PTSD (CPTSD), which comprises
the ‘core’ symptoms of PTSD plus additional symp-
toms in the domain called disturbances in self-organ-
ization (DSO) (affect dysregulation, negative self-
concept, and disturbances in relationships). The revi-
sions to diagnostic criteria in DSM-5 and ICD-11 take
opposing positions on the conceptualization of post-
traumatic presentations that include affect dysregula-
tion, negative self-concept and disturbances in self-
organization. Whereas the DSM-5 expanded PTSD
to encompass symptoms in these domains, ICD-11
defines a separate category of CPTSD (Lehrner &
Yehuda, 2020). In comparison with the DSM-5,
which includes a list of specific symptoms and diag-
nostic algorithms for a diagnosis, the ICD-11 focusses
on clinical utility and facilitates the identification and
treatment by frontline health workers providing only
broad formulations and narrative descriptions of dis-
orders, which include the essential features/symptoms

of disorders (Cloitre et al., 2018; First, Reed, Hyman, &
Saxena, 2015). Consistent with these beforementioned
principles, the ICD-11 workgroup for disorders
specifically associated with stress developed a set of
12 symptoms and simple diagnostic rules to measure
PTSD and CPTSD and maximize ease of use in clinical
and research settings (Cloitre et al., 2018).

Recent research on the consequences of these
differences in diagnostic criteria provide preliminary
evidence that the ICD-11 PTSD formulation results
in lower diagnostic rates of PTSD in treatment-seek-
ing children and adolescents compared with ICD-10
(Sachser & Goldbeck, 2016), DSM-IV (Eilers et al.,
2020) and DSM-5 (Bruckmann, Haselgruber, Sölva,
& Lueger-Schuster, 2020; Sachser et al., 2018). Evi-
dence accumulates that CPTSD is empirically dis-
tinguishable from PTSD following the ICD-11
approach in different samples of traumatized children
and adolescents (Haselgruber, Sölva, & Lueger-Schus-
ter, 2020a; Hébert & Amédée, 2020; Kazlauskas et al.,
2020; Sachser, Keller, & Goldbeck, 2017). Therefore, it
seems important for an instrument measuring post-
traumatic stress in children and adolescents to be
able to differentiate PTSD from CPTSD. Child and
adolescent self-report measures have been developed,
adapted and validated to measure PTSD according
to DSM-5 (Foa, Asnaani, Zang, Capaldi, & Yeh,
2018; Kaplow et al., 2020; Sachser et al., 2017a) and
ICD-11 (Haselgruber et al., 2020a, 2020b; Kazlauskas
et al., 2020); however, there is no validated measure
which allows clinicians and researchers to crosswalk
between diagnostic systems. This is important for clin-
icians who may need information on both algorithms
depending on the clinical context in which they work
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(e.g. applicability and legal force of the two diagnostic
systems). Further, this will help researchers investigate
PTSD in children by allowing for an empirical com-
parison of validity and utility of the diagnostic sys-
tems, which can contribute to advances in the field
(First et al., 2021).

Based on the original Child and Adolescent
Trauma Screen (CATS, Sachser et al., 2017a), which
closely followed DSM-5 criteria, we developed the
Child and Adolescent Trauma Screen 2 (CATS-2),
which assesses both DSM-5 and ICD-11 diagnostic
criteria for PTSD and CPTSD in children and adoles-
cents. The original CATS is an open access instru-
ment, which has proven its usefulness both in
research and clinical practice in over 41 empirical
studies in various populations (different trauma
types, age groups, languages and ethnical/racial popu-
lations) (Dowdy-Hazlett, Killian, & Woods, 2021).
Therefore, the present psychometric study aimed (1)
to test the reliability of the CATS-2 scales
(DSM−5PTSD; ICD−11PTSD and ICD−11CPTSD); (2) to
investigate the convergent-divergent validity pattern
of the CATS-2 scales; (3) to test the factorial val-
idity/symptom structure of the CATS-2 scales; (4) to
demonstrate the ability of the CATS-2 to differentiate
PTSD and CPTSD according to ICD-11; and (5) to
establish empirically derived clinical cutoff scores for
a probable PTSD diagnosis according to DSM-5 and
ICD-11, using the clinical interview Clinician-Admi-
nistered PTSD Scale for DSM-5 (CAPS-CA-5) as a cri-
terion in a clinical sample of traumatized children and
adolescents.

2. Method

2.1. Study design

In 2017 our international workgroup from Germany,
Norway and U.S.A. began revising the CATS to
measure ICD-11 PTSD and CPTSD in addition to
capturing the DSM-5 PTSD criteria. Based on the
DSM-5 and ICD-11 criteria and our experiences in
using the CATS in clinical practice and research
with traumatized children, we carefully reviewed
the existing DSM-based CATS measure and current
alternative measures for children and adolescents.
First, we adapted the event checklist of the CATS
refining some items (e.g. sexual abuse) based on
feedback we received from therapists, children and
caregivers. We then included severe bullying and
cyberbullying in the event checklist as studies have
revealed strong associations between bullying and
PTSD symptoms in children (Idsoe et al., 2021).
Second, we adapted the symptom list to measure

ICD-11PTSD and ICD-11CPTSD while having only
minor changes to the DSM-5 formulations (e.g.
split up the negative cognitions about the self or

world into 4 different items). We then pilot-tested
the CATS-2 with traumatized children and their
caregivers in clinical practice and reviewed wordings
several times to ensure that items are covering the
important features and essential meaning of the diag-
nostic symptoms, while at the same time using devel-
opmentally appropriate and simplified language for
children. The goal was to achieve a reading level
that was commensurate with the lowest age for
self-report (7–8 years). After the pilot testing of the
English version had proven good feasibility and
acceptance, we performed translations into the
respective target languages (German, Norwegian) fol-
lowing the WHO criteria: Forward translation, inde-
pendent expert panel back-translation, resolving
discrepancies, pre-testing and cognitive interviewing
(think aloud method) (WHO, 2018).

Before conducting the study, all staff who con-
ducted the assessments in the three countries had
to undergo a formal training before implementing
the measures with study participants and their care-
givers. This four-hour standardized workshop
included general information on traumatic experi-
ences, diagnostic criteria for DSM-5 PTSD, ICD-11
PTSD and CPTSD and frequent comorbid disorders;
and training in implementing, scoring and interpret-
ing the measures, as well as the clinical interview
CAPS-CA-5. The trained interviewers then
implemented the study after two supervised training
cases. All participants were patients at the participat-
ing sites and had to fulfil the following inclusion cri-
teria: (1) age between 7 and 17 years, (2) sufficient
language skills in the target language, and (3) report
at least one traumatic event which was measured via
the event checklist of the CATS-2. An a priori
sample size calculation using the software easyROC
with a minimal expected AUC at .70 and an allo-
cation ratio of 2.5 (40% positive cases) revealed
that a sample of 60 participants is sufficient to
obtain statistical power at the recommended .80
level (α = 0.05). The study protocol was approved
by the ethics committees at the relevant sites prior
to data collection (Ulm: #95/18, approved 5/17/18;
Oklahoma: #10019, approved 5/9/19; Oslo: #61092,
approved 12/17/18). Informed consent from legal
guardians and informed assent of children and ado-
lescents were obtained prior to the assessment at all
sites.

2.2. Participants and sample description

A total of N = 283 children and adolescents completed
the questionnaires with additional N = 255 caregiver-
reports. The mean age of the sample was 12.2 years
(SD = 3.16) with 59% being female. The first 121 par-
ticipants included in the study sites additionally
underwent the diagnostic interview. Fifty-four percent
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of the participants fulfilled DSM-5 criteria for PTSD
and 30% fulfilled ICD-11 criteria for PTSD. A detailed
description of the total sample and sample character-
istics by study site can be seen in Table 1.

2.3. Measures

Child and Adolescent Trauma Screen 2 (CATS-2).
The CATS-2 measures potentially traumatic events
(PTEs), posttraumatic stress symptoms (PTSS) and
impairment according to DSM-5 and ICD-11 criteria
in children and adolescent from 7 to 17 years. In
addition to a self-report measure for children and
adolescents, the CATS-2 includes a parallel caregiver
version. First, PTEs are assessed using a 15-item
structured PTE checklist. The PTE checklist follows
the definitions of traumatic events in the DSM-5
and ICD-11 and includes items assessing natural dis-
asters, serious accidents, experiencing or seeing vio-
lence at home or in the community, sexual abuse
(off- and online), bullying, cyberbullying, traumatic
loss, medical procedures and war. Participants can
indicate whether they had experienced the event by
checking ‘yes’ or ‘no’. Those respondents with at

least one PTE, posttraumatic stress symptoms in
the last four weeks are then assessed using 25
items rated on a 4-point Likert scale with the follow-
ing anchors: 0 = ‘Never’, 1 = ‘Sometimes’, 2 = ‘Often’,
3 = ‘Almost Always’. Based on the fact that most
other child and adolescent symptom measures and
the previous version of the CATS are measuring
symptom frequency rather than intensity or impair-
ment, we made the decision to use a frequency
scale for rating the symptoms. The 25 items map
directly onto the diagnostic criteria for PTSD in
DSM-5 and ICD-11 PTSD and CPTSD. The DSM-
5 PTSD severity score is the sum of items 1–20
(range 0–60), including only the highest score of
items 9, 10, 15. The ICD-11 PTSD severity score
(range 0–18) is the sum of items 2, 3, 6, 7, 17, 18.
The ICD-11 CPTSD score (range 0–36) is the sum
of ICD-11 PTSD severity score (2, 3, 6, 7, 17, 18)
plus the sum of the ICD-11 DSO severity score
(9b, 9d, 10a, 13, 14, 15a) (for more information on
the items please see OS1). In addition, or as an
alternative to this dimensional scoring approach,
the clinician can apply a more categorical item-map-
ping approach to follow the diagnostic algorithms of

Table 1. Descriptive characteristics of the study samples.
Characteristic Total sample (N = 283) U.S. sample (n = 95) Norwegian sample (n = 100) German sample (n = 88)

Age (M, SD) 12.21 (3.16) 11.14 (3.17) 11.53 (2.81) 14.15 (2.66)
Gender (% female) 59.0 51.6 58.0 68.2
Living situation (%)
Biological parents 74.6 46.7 91.0 85.2
Foster Parents/Adoptive Parents 20.7 51.1 8.0 3.4
Child Welfare 3.6 0.0 1.0 10.2
Somewhere else 1.1 2.2 0 1.1

Race*
American Indian – 10.6 – –
Black or African American – 13.8 – –
White – 69.1 – –
Other – 6.4 – –

Ethnicity*
Hispanic or Latino – 12.5 – –

Country of origin*
Not Norwegian/German – – 9.3 12.5

Self-report

Number of traumatic events 4.53 (2.33) 5.26 (2.57) 3.81 (2.13) 4.57 (2.04)
CATS-2 DSM-5 PTSD Total Score 27.63 (12.17) 25.66 (11.91) 26.75 (11.30) 30.75 (12.91)
CATS-2 ICD-11 Total Score 8.11 (4.13) 7.92 (4.34) 7.72 (3.84) 8.76 (4.18)
CATS-2 ICD-11 DSO Total Score 7.47 (4.53) 6.66 (4.03) 6.98 (4.25) 8.90 (5.03)
CATS-2 ICD-11 CPTSD Total Score 15.58 (7.82) 14.58 (7.65) 14.70 (7.10) 17.66 (8.43)
MFQ Total Score 11.28 (7.14) 8.72 (6.78) 10.87 (6.37) 14.01 (7.34)
MFQ Depression (%) 46.7% 34.2% 42.4% 62.5%

Caregiver-report

Number of traumatic events 3.84 (2.20) 4.68 (2.14) 3.04 (1.96) 3.78 (2.19)
CATS-2 DSM-5 PTSD Total Score 24.16 (12.26) 22.70 (12.57) 22.36 (11.66) 27.80 (11.91)
CATS-2 ICD-11 Total Score 6.20 (4.14) 6.04 (4.13) 5.84 (3.90) 6.76 (4.39)
CATS-2 ICD-11 DSO Total Score 7.20 (4.50) 6.89 (4.71) 6.18(4.33) 8.67 (4.12)
CATS-2 ICD-11 CPTSD Total Score 13.42 (7.65) 12.93 (7.95) 12.09 (7.22) 15.43 (7.44)
PSC-17 Internalizing 6.02 (2.56) 5.18 (2.53) 6.18 (2.62) 6.74 (2.28)
PSC-17 Externalizing 4.35 (3.24) 5.48 (3.37) 3.67 (2.70) 3.92 (3.40)
PSC-17 Attention 4.91 (2.68) 4.88 (2.66) 4.97 (2.55) 4.88 (2.90)

Interview CAPS-CA-5 n = 121 n = 30 n = 28 n = 63

DSM-5 Total Score 27.79 (15.08) 27.03 (15.64) 24.68 (14.16) 29.54 (15.19)
ICD-11 Total Score 8.45 (5.11) 9.10 (5.72) 7.25 (4.60) 8.68 (5.02)
DSM5 PTSD diagnosis (%) 53.7 50.0 39.3 61.9
ICD-11 PTSD diagnosis (%) 29.8 26.7 14.3 38.1

Note: N = 283 self-reports; N = 255 caregiver reports; values are means (standard deviations) or % as appropriate; *Race and ethnicity were only assessed in
the U.S. sample; Country of origin was only assessed in the Norwegian and German sample.
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the DSM-5 and ICD-11 with a symptom being rated
as present for values of 2 = ‘Often’ or 3 = ‘Almost
Always’. Impairment in psychosocial functioning is
assessed via five ‘yes’ or ‘no’ items that ask whether
the previously rated posttraumatic stress symptoms
interfere with five key areas of functioning (getting
along with others, school/work, hobbies, family
relationships, and general happiness).

Short Mood and Feelings Questionnaire (SMFQ).
The SMFQ is a short measure of symptoms of
depression in children and adolescents and is vali-
dated for use in children aged 6 years and up (Angold
and Costello, 1987). The self-report version of the
SMFQ was used for this study, which consists of 13
items measured on a 3-point Likert scale with 0
= ‘Not true’, 1 = ‘Sometimes’ and 2 = ‘True’ (range 0–
26). Scoring a 12 or higher on the short version indi-
cates the presence of depression. The SMFQ has
demonstrated excellent reliability in the total study
sample (α = .91).

Pediatric Symptom Checklist (PSC-17). The PSC-17
is a brief questionnaire that assesses emotional or
behavioural problems in the domains of attention,
internalizing problems and externalizing problems
using 17 items rated as 0 = ‘Never’, 1 = ‘Sometimes’
and 2 = ‘Often’ (Gardner et al., 1999). The caregiver
version was used for this study. Scores≥ 15 on the
total scale (range 0–34),≥ 7 on the attention scale
(range 0–10),≥ 5 on the internalizing scale (range 0–
10) and≥ 7 on the externalizing scale (range 0–14)
indicate an increased likelihood of a behavioural
health disorder being present. Internal consistency
was good for the total scale and all three subscales
(total scale: α = .81, attention problems: α = .79, exter-
nalizing problems: α = .81, internalizing problems: α
= .81) in the current sample.

The Clinician-Administered PTSD Scale for DSM-5
– Child and Adolescent Version (CAPS-CA-5). The
CAPS-CA-5 is a semi-structured 30-item clinician
administered interview to assess PTSD based on
DSM-5 criteria for children and adolescents of age 7
years and older (Pynoos et al., 2015). The assessor
combines information about frequency and intensity
of a symptom into a single severity rating (0 = ‘absent’,
1 = ‘mild/subthreshold’, 2 = ‘moderate/threshold’, 3
= ‘severe/markedly elevated’, 4 = extreme/incapacita-
ting‘).The scoring follows the DSM-5 criteria for
PTSD with a symptom rating of≥ 2 being indicative
of the presence of a symptom. The internal consist-
ency was excellent for the 20-item DSM-5 scale
(range 0–80) with α = .91. For the study we also
approximated ICD-11 PTSD diagnosis based on the
six ICD-11 PTSD symptoms (2,3,6,7,17,18). The
internal consistency was adequate for the 6-item
ICD-11 scale (range 0–24) with α = 74.

2.4. Statistical analyses

First, sample and item descriptives were calculated.
Next, internal consistency (Cronbach’s α) was ana-
lyzed for the DSM-5 PTSD scale, the ICD-11 PTSD
scale and the ICD-11 CPTSD scale for the self- and
the caregiver-report. The construct validity (conver-
gent-divergent validity pattern) for the self- and the
caregiver-report scales was investigated using bivariate
correlations between the CATS-2 scales, the MFQ and
the PSC-17 subscales of internalizing, externalizing
and attention.

Overall, there was very little missing data present in
the CATS-2 (0.2%), MFQ (8.7%), PSC-17 (0.3%) and
CAPS-CA-5 (0%). Missing data were handled using
the full information maximum likelihood method
using Mplus.

Factor structure – Confirmatory Factor Analyses
(CFA). The latent structure of the CATS-2 scales of

ICD-11PTSD and ICD-11CPTSD was investigated via
confirmatory factor analyses (CFA). For the CFA of
the DSM-5PTSD scale of the CATS see Sachser and col-
leagues (2018). For the ICD-11CPTSD scale we specified
4 alternative models of the symptom structure based
on the available evidence of competing models in
the literature (Haselgruber, Sölva, & Lueger-Schuster,
2020b): Model 1: Unidimensional-PTSD Model (12
items loading on a single factor); Model 2: Six-Factor
First-Order-Model (six correlated first-order factors:
re-experiencing, avoidance, threat, affective dysregula-
tion, negative self-concept, disturbances in relation-
ships); Model 3: Single-Factor-Second-Order-Model
(six first-order factors and one second-order factor);
Model 4: Two-Factor-Second-Order-Model (six first-
order factors and two correlated second-order factors)
(see Figure 1). Each model was estimated in Mplus
(version 7.31) using robust maximum likelihood esti-
mation (MLR; Yuan & Bentler, 2000). As the standar-
dized factor loading of the affect dysregulation factor
on the disturbances in self-organization (DSO) factor
in model 3 and model 4 was≥ 1, we fixed this loading
to one. All other model parameters (estimates, stan-
dard errors and test statistics) were correct in all
other models. Model fit was then evaluated using
chi-square goodness of fit statistic (χ2), comparative
fit index (CFI), Tucker-Lewis index (TLI), standar-
dized root mean square residual (SRMR); root mean
square error of approximation (RMSEA 90% CI).
Model fit was evaluated following the recommen-
dations of Kline (2015): CFI and TLI values of >0.90
indicate acceptable model fit, whereas values of
>0.95 indicate excellent fit. RMSEA and SRMR values
of <0.10 reflect acceptable fit, whereas values of <0.05
indicate excellent model fit. For comparison of non-
nested models, the Bayesian information criterion
(BIC) was used, which penalizes less parsimonious
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models. A BIC-value of 10 points smaller indicates a
better fitting model (Raftery, 1995).

Latent profile analyses (LPA). A series of latent
profile analyses (LPAs, Mplus 7.31) using the twelve

ICD-11PTSD/CPTSD items of the CATS-2 was per-
formed to explore the ability of the CATS-2 to empiri-
cally distinguish ICD-11PTSD and ICD-11CPTSD. The
optimal number of extracted profiles was based on
theoretical assumptions, meaningfulness, class size,
parsimony and fit indices: Lo-Mendell-Rubin adjusted
likelihood ratio test (LMRA-LRT; Lo, Mendell, &
Rubin, 2001), bootstrap likelihood ratio test (BLRT),
the Bayesian information criterion (BIC), and the
Akaike information criterion (AIC). As the AIC and
BIC declined with addition of every new class and
BLRT was highly significant up to 5 classes we fol-
lowed the recommendations of Asparouhov and
Muthén (2015) and calculated multivariate normal
mixture models, where we allowed the continuous
variables to correlate within class.

Sensitivity Analyses. The diagnostic accuracy of the

DSM-5PTSD scale and ICD-11PTSD scale were explored
using receiver operating characteristics (ROC)

analyses in the self-report sample. The CAPS-CA-5
was used as the gold standard for PTSD diagnosis
against which the CATS-2 DSM-5PTSD and the ICD-

11PTSD scale was assessed. To determine the cut-offs
of the CATS-2 DSM-5PTSD scale and the CATS-2
ICD-11PTSD scale we inspected the sensitivity,
specificity, positive predictive value, negative predic-
tive value and Youden’s J statistic (Youden, 1950).

3. Results

Sample and item descriptives. Item descriptions, item
mappings, item means, standard deviations, skew,
kurtosis, range and the discrimination index for the
self- and caregiver reports can be found in the online
supplement (OS1, OS2, OS7, OS8). Descriptive
characteristics of the study sample (N = 283) can be
obtained in Table 1.

Internal consistency. The self-report DSM-5PTSD
score (α = .89), the ICD-11PTSD score (α = .67) and
the ICD-11CPTSD score (α = .83) of the CATS-2 proved
adequate to excellent reliability in the total sample.
Regarding the caregiver-report, the DSM-5PTSD score

Figure 1. Alternative models of ICD-11 CPTSD using the CATS-2: Loading patterns of confirmatory factor analyses.
Note. PTSD: Posttraumatic Stress Disorder; CPTSD: complex PTSD; RE: Re-experiencing; Av: Avoidance; Th: Sense of Threat; AD: Affect Dysregulation; NSC:
Negative Self-concept; DR: Disturbances in Relationships.

Table 2. Convergent-divergent validity pattern.
1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13.

1. CATS-2 DSM-5 PTSD Total Score (Self) (.89)
2. CATS-2 ICD-11 PTSD Total Score (Self) .88** (.67)
3. CATS-2 ICD-11 DSO Total Score (Self) .84** .63** (.78)
4. CATS-2 ICD-11 CPTSD Total Score (Self) .95* .89** .91** (.83)
5. CATS-2 DSM-5 PTSD Total Score (Care) .34** .31** .27** .33** (.91)
6. CATS-2 ICD-11 PTSD Total Score (Care) .25** .30** .13* .23** .86** (.79)
7. CATS-2 ICD-11 DSO Total Score (Care) .30** .21** .36** .32** .85** .57** (.82)
8. CATS-2 ICD-11 CPTSD Total Score (Care) .31** .29** .28** .31** .96** .87** .90** (.87)
9. MFQ Total Score .68** .51** .72** .69** .25** .10 .31** .24** (.91)
10. PSC-17 Internalizing .30** .22** .31** .30** .62** .48** .64** .64** .32** (.81)
11. PSC-17 Attention .03 -.02 .02 .00 .24** .12 .24** .21** .12 .21** (.79)
12. PSC-17 Externalizing -.11 -.11 -.06 -.09 .09 -.10 .23** .08 -.04 .05 .35** (.81)
13. Traumaload (self) .42** .39** .34** .40** .22** .16** .19** .20** .29** .04 .10 .15* -

Note. Bivariate correlations; * = p < .01; ** = p < .001; values on the diagonal = Cronbach α.
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(α = .91), the ICD-11PTSD score (α = .79) and the ICD-

11CPTSD score (α = .87) of the CATS-2 proved good
to excellent reliability in the total sample. All reliability
scores can be seen in Table 2.

Construct validity. For the self-reports the total
score of the CATS-2 DSM-5PTSD score, the ICD-

11PTSD score and the ICD-11CPTSD score showed
strong correlations with the CAPS-CA-5 total scale.
The convergent-divergent validity pattern of the self-
and caregiver-reported questionnaires is depicted
in Table 2. Regarding the self-reports, the CATS-2

DSM-5PTSD score was strongly correlated with
the ICD-11PTSD score, the ICD-11DSO score and the

ICD-11CPTSD score. The same pattern was found for
the caregiver-reported CATS-2 scales. Between the
self-reported and caregiver-reported CATS-2 scales
we found weak to moderate correlations. Regarding
the divergent validity, self-reported depression
(SMFQ) showed strong correlations with the self-
reports of DSM-5PTSD, and ICD-11 CPTSD and moder-
ate correlations with ICD-11PTSD and the ICD-11DSO
cluster. Caregiver-reported internalizing symptoms
showed a moderate correlation with the caregiver-
reported CATS-2 scales and low correlation with the
self-reported CATS-2 scales. Caregiver-reported
attention problems and externalizing symptoms
showed no significant associations with the self-
reported CATS-2 scales. Weak correlations were
found between the caregiver-reported CATS-2 DSO
scale and attention and externalizing symptoms.

Factor structure. The results of the CFA for the
CATS-2 ICD-11CPTSD scale showed that the six-factor
first-order model (model 2), the single-factor second-
order model (model 3) and the two-factor second-
order model (model 4) were excellent representations
of the factor structure in the self-report and the care-
giver-report sample. After a detailed comparison of fit
indices (see Table 3), the two-factor second-order
model (model 4) was selected as the best fitting
model given the highest CFI and TLI and the lowest
RMSEA and BIC for the caregiver-report sample. In
the self-report model 2, model 3 and model 4 revealed
almost the same fit indices, with the lowest BIC for
model 3 and model 4. To align measurement between
self- and caregiver report we selected the two-factor
second-order model (model 4) as the best fitting
model for the self-report. For the two-factor second-
order model (model 4) all items loaded significantly
onto the factor of the respective symptom cluster in
both the self- and the caregiver-report. Also, the
first-order factors loaded significantly onto the
respective second-order factors (see OS3 and OS4).

Latent Profile Analyses (LPA). The fit indices of the
latent profile analyses with the 12 ICD-11PTSD/CPTSD
items are shown in Table 4. As AIC and BIC did not
reach a minimum within 1–5 classes and the BLRT
was still significant with addition of every class we

decided to calculate multivariate normal mixture
models (MNMM), in which we allowed the continu-
ous variables to correlate within class. Based on the
fit indices, class size, theoretical assumptions, parsi-
mony and meaningfulness, the 2-class MNMM
model was selected as the best fitting model. The
plot of the 2-class model can be seen in Figure 2.
Class 1 (63%) was labelled ‘PTSD’ as indicated by
medium scores on the ICD-11PTSD core symptoms
and low to medium scores on the ICD-11DSO symp-
toms. Class 2 (37%) showed medium to high scores
on the ICD-11PTSD core symptoms and medium to
high scores in the ICD-11DSO symptoms and was,
therefore, labelled as ‘CPTSD’ class.

Sensitivity analyses. The ROC-curve analysis of the
CATS-2 DSM-5PTSD self-report scale validated against
the CAPS-CA-5 diagnosis has proven a satisfactory
accuracy (AUC = .88; n = 121; see OS5). Inspecting
sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV) and Youden’s
J we found a cut-off of≥ 21 points on the CATS-2

DSM-5PTSD scale to be a sensitive screening cut-off
for probable PTSD and a cut-off of≥ 25 points to be
a more specific cut-off for PTSD diagnosis (see
Table 5). The ROC-curve analysis of the CATS-2

ICD-11PTSD self-report scale validated against the
probable CAPS-CA-5 ICD-11PTSD diagnosis has pro-
ven a satisfactory accuracy (AUC = .84; n = 121; see
OS6). Inspecting sensitivity, specificity, positive pre-
dictive value (PPV), negative predictive value (NPV)
and Youden’s J we found a cut-off of≥ 7 points on
the CATS-2 ICD-11PTSD scale to be a sensitive screen-
ing cut-off for probable PTSD and a cut-off of≥ 9
points to be a more specific cut-off of for PTSD diag-
nosis (see Table 5).

4. Discussion

The current study investigated the psychometric prop-
erties of the CATS-2 as a measure of PTSD according
to DSM-5 and ICD-11 PTSD and CPTSD. All CATS-2
scales have demonstrated adequate to excellent
internal consistency in the self- and the caregiver-
report version. CATS-2 scales demonstrated concep-
tually meaningful patterns of convergent-divergent
validity with measures of depression, internalizing,
externalizing and attention symptoms. Similar to
other studies using the International Trauma Ques-
tionnaire (ITQ) in child and adolescent samples
(Haselgruber et al., 2020a, 2020b), we found that the
symptom structure of ICD-11CPTSD was best reflected
by the two-factor second-order model, with PTSD and
DSO as correlated second-order factors, with three
first-order factors each, for the self- and caregiver-
report. One other study, however, found the six-factor
first-order model best fitting in adolescents from the
general population (Kazlauskas et al., 2020). In line
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with these differences, in studies with adults, evidence
accumulates that the six-factor first-order model is
best fitting in population or convenience samples
(Ben-Ezra et al., 2018; Ho et al., 2019) and the two-
factor second-order model best fitting in clinical
samples (Cloitre et al., 2018; Hyland et al., 2017).
Using the approach of a latent profile analyses, the
CATS-2 was able to differentiate a PTSD and a
CPTSD class according to ICD-11 in the current
sample. However, the distinction of the profile was
not as clear as in previous studies, which might be
the result of not having PTSD and CPTSD items sep-
arated and ordered as in the ITQ. In line with other
studies (Haselgruber et al., 2020; Sachser et al.,
2017b), the hyperactivation item of affect dysregula-
tion poorly discriminated between PTSD and
CPTSD. Sensitivity analyses revealed that a CATS-2

DSM-5PTSD score of≥ 21 was a sensitive cut-off opti-
mal for screening purposes, while a score of≥ 25
demonstrated higher specificity for probable PTSD
diagnoses. For the ICD-11PTSD scale a score of≥ 7
was a sensitive cut-off optimal for screening purposes,
while a score of≥ 9 demonstrated higher specificity
for probable PTSD diagnoses.

Altogether our findings indicate that the CATS-2 is
a psychometrically sound measure of DSM-5PTSD and

ICD-11PTSD/CPTSD and, with the established cut-offs,
well suited for screening and assessing the diagnostic
status and symptom severity in traumatized children

and adolescents. One of the major strengths is the
international development and that the study sample
comprises a clinical sample of children and adoles-
cents with different age ranges, trauma history and
levels of posttraumatic stress symptoms, resulting in
good external validity for the findings. Several other
language versions have already been created and will
undergo validation soon. The inclusion of bullying
and cyberbullying will stimulate further research on
the applicability of these events as DSM-5 criterion
A stressors for children and adolescents, as recent
research in child and adolescent psychotraumatology
and bullying points towards the direction that this
might be warranted (Birkeland, Skar, & Jensen, 2022;
Idsoe et al., 2021; Ossa, Pietrowsky, Bering, & Kaess,
2019).

Although the results on the psychometric proper-
ties of the CATS-2 are promising, several limitations
should be considered. First, as there were no validated
interviews for children and adolescents measuring

ICD-11CPTSD when starting the study, the validation
of the cut-off for the CATS-2 CPTSD scale is pending.
Due to limited resources for the study we were able to
perform the CAPS-CA-5 validation interviews only
for the first included cases in each respective study
site, resulting in 121 interviews. As we have not
recorded the interviews and there was only one rater
at one measurement time point interrater and intrara-
ter reliability could not be measured. However, the

Table 3. Goodness of fit indices for the ICD-11 PTSD / CPTSD models.
Model χ2 df P CFI TLI SRMR RMSEA (90% CI) BIC

Self-report (n = 283)
Model 1: Unidimensional CPTSD 191.06 54 0.00 0.817 0.776 0.065 0.095 (0.080-0.109) 9731.56
Model 2: Six Factor First-Order Model 54.35 39 0.05 0.979 0.965 0.035 0.037 (0.000-0.059) 9660.04
Model 3: Single-Factor Second-Order Model 66.69 49 0.05 0.976 0.968 0.038 0.036 (0.004-0.056) 9618.09
Model 4: Two-Factor Second-Order 66.71 48 0.04 0.975 0.966 0.038 0.037 (0.009-0.057) 9623.52
Caregiver-report (n = 255)
Model 1: Unidimensional CPTSD 180.21 54 0.00 0.843 0.808 0.068 0.096 (0.081-0.111) 7878.80
Model 2: Six Factor First-Order Model 58.10 39 0.03 0.976 0.960 0.037 0.044 (0.016-0.066) 7814.27
Model 3: Single-Factor Second-Order Model 85.06 48 0.01 0.954 0.937 0.051 0.055 (0.035-0.074) 7797.25
Model 4: Two-Factor Second-Order 59.95 47 0.10 0.984 0.977 0.039 0.033 (0.000-0.056) 7773.40

Note. χ2: chi-square goodness of fit statistic; df: degrees of freedom; CFI: comparative fit index; TLI: Tucker-Lewis index; SRMR: standardized root mean
square residual; RMSEA: root mean square error of approximation; AIC: Akaike information criterion; BIC: Bayesian information criterion.

Table 4. Latent profile analyses and multivariate normal mixture models with fit indices for the ICD-11 CPTSD items.

Model
Log-

likelihood
Number of
parameters AIC BIC Entropy

LMRA-
LRT BLRT

Class
proportions

Latent profile analyses
1 class −5118.66 24 10285.33 10372.82 100
2 classes −4803.92 37 9681.84 9816.72 0.862 0.0002 0.0000 60/40
3 classes −4737.22 50 9574.45 9756.72 0.810 0.0687 0.0000 23/46/31
4 classes −4679.73 63 9485.47 9715.13 0.875 0.2720 0.0000 21/19/40/18
5 classes −4634.27 76 9420.53 9697.59 0.874 0.1164 0.0000 23/34/6/18/19
Multivariate normal mixture
models

1 class −4656.11 90 9492.22 9820.31 100
2 classes −4571.96 103 9349.93 9725.41 0.979 0.0000 0.0000 63/37
3 classes −4547.24 116 9326.49 9749.36 0.932 0.4442 0.0128 62/24/13
4 classes −4504.98 129 9267.96 9738.23 0.968 0.0007 0.0000 54/8/14/23
5 classes −4491.61 142 9267.22 9784.88 0.950 0.9163 1.0000 5/21/44/14/16

Note. n = 283; AIC: Akaike information criterion; BIC: Bayesian information criterion; LMRA-LRT: Lo-Mendell-Rubin-adjusted likelihood ratio test; BLRT: boot-
strap likelihood ratio test. The best fitting and interpretable model is indicated by bold values.
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sample size is appropriate for the ROC analyses
according to our power calculation. Unfortunately,
we have not used an a priori power calculation to
determine the sample size needed for our CFA and
LCA. While stating this as a clear limitation, the
sample sizes of n = 283 and n = 255 seem adequate
for those types of analyses (see Wolf, Harrington,
Clark, & Miller, 2013). With regard to the cultural,
ethnical and racial diversity the study is limited by a
predominantly white sample and almost no individ-
uals of Asian descent. Race and Ethnicity were not

assessed in the Norwegian and German sample.
Therefore, validation of the CATS-2 in other specific
or more diverse cultural backgrounds is pending.

Additionally, we have not adapted the original
CATS DSM-5 pre-school version (3–6 years) to also
capture CPTSD criteria, as there was no evidence
that the CPTSD construct following ICD-11 is appli-
cable for children in this age group. As the CATS-2
and most other child and adolescent trauma screeners
use frequency ratings for assessment of symptoms,
and the ITQ-CA uses an intensity/distress rating,
future research should compare the effect of different
rating anchors. Another crucial next step is to investi-
gate possible differences in item functioning or other
psychometric properties comparing different language
versions (e.g. measurement invariance).

Based on our results clinicians may use our
measure for screening and symptom monitoring of
their patients as the rate of traumatic events and
PTSS is high in clinical samples and routine trauma
screening is recommended in several guidelines
(Cohen & Issues, 2010). Additionally, a prior study
using the CATS shows that trauma screening is toler-
ated well by children and adolescents (Skar, Ormhaug,
& Jensen, 2019). The CATS-2 provides a useful and
license free tool for clinicians and researchers to assess
traumatic events and PTSS following the DSM-5 and
the ICD-11 conceptualization of PTSD and CPTSD.
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No potential conflict of interest was reported by the author(s).

Figure 2. Plot of the 2-class multivariate normal mixture model.
Note. 2-class multivariate normal mixture model based on the CATS-2 self-report (n = 283); PTSD: Posttraumatic Stress Disorder; CPTSD: complex PTSD; RE:
Re-experiencing; Av: Avoidance; Th: Sense of Threat; AD: Affect Dysregulation; NSC: Negative Self-concept; DR: Disturbances in Relationships.

Table 5. Sensitivity, specificity, positive predictive value and
negative predictive value for different CATS-2 cut-off values
(n = 121).
Cut-off Sensitivity Specificity PPV NPV Youden’s J

DSM-5 PTSD Score
19 0.97 0.54 71 94 0.51
20 0.95 0.57 72 90 0.53
21 0.94 0.57 72 89 0.51
22 0.94 0.64 75 90 0.58
23 0.91 0.68 77 87 0.59
24 0.91 0.73 79 87 0.64
25 0.89 0.75 81 85 0.64
26 0.86 0.79 83 83 0.65
27 0.77 0.84 85 76 0.61
28 0.75 0.84 84 74 0.59
29 0.71 0.84 83 71 0.55
30 0.65 0.84 82 67 0.49
ICD-11 PTSD Score
5 0.97 0.35 39 96 0.33
6 0.94 0.48 43 95 0.43
7 0.92 0.57 48 94 0.48
8 0.83 0.67 52 90 0.50
9 0.72 0.75 55 86 0.48
10 0.64 0.85 64 85 0.49

Note. Interview = Clinician-Administered PTSD Scale for DSM-5 (CAPS-CA-
5); PPV = Positive Predictive Value; NPV = Negative Predictive Value.
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