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A SURVEY OF METHODS USED FOR DETERMINING NOVEL PSYCHIATRIC RESEARCH DIAGNOSES
IN CHILDREN AND ADOLESCENTS AFTER ACQUIRED BRAIN INJURY, AND THEIR LIMITATIONS

Robyn McCarron

Abstract

Objective: To survey the methods used for determining novel psychiatric research diagnoses in children and
adolescents after acquired brain injury, and their limitations.

Method: A literature search was conducted using EMBASE, Medline, PsycInfo, and CINAHL. 61 papers were
identified, of which 18 met the inclusion criteria. The 18 papers were analysed in terms of their focus, participant
characteristics, psychiatric disorders studied, evidence level, and the methods used for diagnosing novel psychiatric
disorders. Any limitations identified in the papers were classified.

Results: The majority of studies focussed on specific psychiatric disorders or symptoms. Most studies included
participants with a broad range of ages and injury severity. Mood disorders, anxiety disorders and secondary ADHD
were commonly studied. All studies used standardised assessment measures for determining psychiatric diagnoses.
Most studies used structured clinical interviews, predominantly K-SADS. Limitations were identified relating to
general study design, the participant group, the assessment of psychiatric disorders, and the interpretation of results.

Conclusions: Studying novel psychiatric disorders after paediatric ABI is a highly important but challenging area.
Further research is needed to assess the validity of current diagnostic criteria and assessment methods, and to develop
new tools for specific use in this population. Researchers in this area should be mindful of the multiple limitations faced.
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Introduction

In the United States, 473,947 emergency department
visits for traumatic brain injury (TBI) are made annually
by children aged 0 to 14 years (Faul et al. 2000). A
Swedish birth cohort study found 9.1% sustained at
least one TBI before the age of 25 (Sariaslan et al. 2016).
When non-traumatic causes of acquired brain injury
(ABI) are included the problem increases. The World
Health Organisation places TBI as the leading cause of
morbidity and mortality under the age of 45 (World Health
Organisation. 2006), and TBI is associated with a wide
range of both medical and social outcomes (Sariaslan
et al. 2016). Psychiatric disorders that develop after
an acquired brain injury in the absence of a pre-injury
psychiatric disorder, or the development of a psychiatric
disorder that is distinct from any pre-injury disorder, are
termed novel psychiatric disorders (Max et al. 1998a).
A clear association has been shown between acquired
brain injury and the development of novel psychiatric
disorders in children and adolescents (Max et al. 1997,
Schwartz et al. 2003). Novel psychiatric disorders cover
the spectrum of psychiatric diagnoses, but particular
research emphasis has been given to anxiety disorders
including post-traumatic stress disorder (PTSD) (Hajek
et al. 2010, Max et al. 2015), depressive disorders (Luis
et al. 2002, Max et al. 2012) and secondary attention-
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deficit/hyperactivity disorder (S-ADHD) (Levin et al.
2007, Sinopoli et al. 2011).

The high rates of psychiatric disorders after
paediatric ABI (Max et al. 1997, Schwartz et al. 2003),
and the significant cost burden (Rockhill et al. 2010)
associated with them makes this an important area of
research. However, the findings of research into novel
psychiatric disorders after paediatric ABI are mixed
and inconclusive. The results of prospective studies
have varied widely from 32% (Schwartz et al. 2003)
to 61% (Max et al. 1997) of children developing novel
psychiatric disorders after ABI. Studies have reached
conflicting conclusions around the associations between
age atinjury (Max etal. 2011, Max etal. 2015) and injury
severity (Luis and Mittenberg 2002, Max et al. 2015)
and the development of novel psychiatric disorders for
example. Multiple confounding factors (Rosema et al.
2014), a lack of consistency in how the severity of brain
injury is defined (Max et al. 2012, McKinlay et al. 2009,
Emery et al. 2016), and comorbidity between anxiety,
depression, and personality change (Max et al. 2011,
Max et al. 2015) pose further challenges for researchers.

The assessment of novel psychiatric disorders after
paediatric ABI is complicated by poor consensus around
how psychiatric difficulties after ABI are conceptualised
and defined (McKinlay et al. 2009, Ornstein et al. 2013,
Soo et al. 2014). It is unclear whether novel psychiatric
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disorders after ABI are equivalent in aetiology,
presentation or course to disorders that occur in the
absence of ABI, and this has particularly been questioned
for S-ADHD (Ornstein et al. 2013) and PTSD (Hajek
et al. 2010, Mather et al. 2003). The ways in which
psychiatric disorders are assessed impacts on results
(Ornstein et al. 2013). Despite this there is a lack of
standardised assessment measures specifically designed
for use in the paediatric ABI population (Soo etal. 2014),
and few studies have sought to assess the validity of
existing tools in this population (Golos and Bedell 2016,
Wassenberg et al. 2004a). Conducting structured clinical
interviews, such as the Kiddie Schedule for Affective
Disorders and Schizophrenia (K-SADS) (Kaufman et al.
1997), is labour and resource heavy (Wassenberg et al.
2004a), so studies have commonly used self-report and
caregiver-report measures. However, parental reports
have been found to be insufficiently sensitive to detect
posttraumatic emotional changes (Bloom et al. 2001),
there is a lack of association between child and parental
reporting of psychiatric symptoms (Mather et al. 2003),
and a high symptom number may not necessarily
translate into a clinically significant disorder (Emery et
al. 2016).

Given the well-recognised challenges of assessing
for psychiatric disorders in children and adolescents
after ABI, a survey of methodology and limitations to
help guide further research was felt to be overdue. This
paper therefore aimed to:

1) Characterise the methods used in research for
determining psychiatric diagnoses in children and
adolescents after ABI.

2) Identify the limitations and challenges faced when
determining psychiatric diagnoses in children and
adolescents after ABI.

Methods

Search strategy

A literature search was conducted using EMBASE,
Medline, PsycInfo, and CINAHL, for studies published
in English between 2000 and 2016 using the following
title word search: ((acquired brain inj* OR acquired
head inj* OR traumatic brain inj* OR traumatic head
inj*) AND (child* OR adolescent OR paediatric
OR pediatric) AND (psych* OR emotional disorder
OR depression OR anxiety OR post-traumatic stress
disorder OR PTSD OR ADHD OR OCD OR attention
deficit hyperactivity disorder OR obsessive compulsive
disorder OR conduct disorder OR oppositional defiant
disorder OR ODD OR CD OR psychosis OR schizo*)).
The search was performed on 24.08.16 and yielded

Figure 1. Search strategy

87 results. After removal of duplicates there were 61
references.

The titles and abstracts were reviewed using the
following inclusion criteria: (1) all participants were
aged 18 years or younger, (2) the study included a
specified method for diagnosing psychiatric disorders
post ABIL, (3) the time post injury was specified, (4)
the age of injury was specified, (5) the severity of brain
injury was specified, (6) the paper was peer reviewed.
The following studies were excluded: (1) mixed
sample of adults and children, (2) animal studies, (3)
review articles, (4) studies reporting only cognitive or
psychosocial outcomes that did not meet the criteria for
a psychiatric diagnosis.

Twenty-cight papers were reviewed in detail, of
which 18 papers continued to meet the inclusion criteria.
These studies were divided into three groups: (1) studies
focussing on assessment tools for diagnosing psychiatric
disorders in children after ABI, (2) studies looking at
specific psychiatric disorders or psychiatric symptoms
(3) studies looking at general psychiatric or psychosocial
outcomes. Studies were further classified by the type
of psychiatric disorder studied, but could come under
more than one category: (1) mood disorders, (2) anxiety
disorders, (3) S-ADHD, (4) other. The severity of brain
injury, participant ages, and the time post-injury were
reviewed. The level of evidence for each study was
determined using the criteria suggested by the Oxford
Centre for Evidence Based Medicine (Oxford Centre for
Evidence Based Medicine 2011).

Review of limitations identified

The 18 papers meeting all criteria were further
reviewed for any limitations identified. The limitations
were then counted and classified into groups.

Results
Studies found

Of the 18 studies found, only one focussed on
assessment tools for diagnosing psychiatric disorders
in children after ABI (table 1). This study assessed
the convergence between the K-SADS and the Child
Behaviour Checklist (CBCL) (Achenbach 1991) for the
diagnosis of psychiatric disorders in children after TBI.

Fifteen (75%) studies looked at specific psychiatric
disorders or psychiatric symptoms (table 2).

Of these studies (figure 2) over half were focussed
(although several studies also included an assessment
of other psychiatric disorders that were not the main
focus of the paper) on S-ADHD. Of the remainder, three

| 87 papers identified through database searching |

}

kl papers after duplicates removed‘

‘61 papers screenedi

-‘=|33 papers excluded‘

‘28 full-text papers assessed for eligibil'rty‘——b|10 papers excluded‘

.

|lE~ papers metinclusion criteria|
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Table 1. Studies focusing on assessment for diagnosing psychiatric disorders in children after ABI

Psychiatric n of brain Age atinjury  Time post Severity of Assessment  Classification
- disorders injury (years) injury brain injury  procedure system
studied sample
Any 24 5-14 1.495(0.93)- Mild or - K-5ADS DSM-IIFR
2.39(1.1) severe -CBCL
years [Mean
(30)
Figure 2. Focus of studies assessing or specific psychiatric disorders
A B C D E
= S-ADHD = Depression Anxiety disorders PTSD = Mood and anxiety disorders

studies looked at PTSD, two at anxiety disorders, one
at depression, and one at mood and anxiety disorders.

Two studies looked at general psychiatric or
psychosocial outcomes (table 3).

Thirteen papers included participants with a range of
brain injury severity from mild to severe. Three studies
only included mild brain injuries and two only included
severe or moderate to severe brain injuries. The follow
up periods were up to six months in five studies, up
to a year in three, up to three years in seven studies,
and over three years in three studies. McKinlay et al.
(2009) was the only study to only include children who
had suffered a brain injury under the age of 5 years. All
other studies included a broad range of age at injury,
incorporating both children and adolescents. All papers
scored either a three or four for their level of evidence,
meaning that no studies reached the level of evidence of
a systematic review or randomised control trial (RCT)
(Oxford Centre for Evidence Based Medicine 2011).

Mood disorders

Six papers included an assessment of mood
disorders (table 4).

All papers used standardised psychometric/
psychiatric tools. Three (50%) studies used a
combination of parent and child structured clinical
interviews to diagnose mood disorders. Luis and
Mittenberg (2002) reached a diagnosis based on
a telephone structured clinical interview with the
child, whilst two (33.3%) studies used a combination
of parent and child questionnaires. Diagnosis was
made based on the Diagnostic and Statistical Manual
of Mental Disorders (DSM) criteria (Third Edition
Revised through to Fourth Edition Revised) (American
Psychological Association 1987, 1994, 2000) in five of
the studies. Mather et al (2003) classified depression as
a score above 20 in the Child’s Depression Inventory
(CDI) (Kovacs and Beck 1977).

The assessment methods used are shown in figure 3.

The structured clinical interviews used were the
K-SADS, the Neuropsychiatric Rating Schedule
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(NPRS) (Max et al. 1998b) and the Diagnostic
Interview Schedule for Children (DISC). For child
questionnaires, the CDI was used, with one study using
the Beck Depression Inventory-Youth (BDI-Y) (Beck
2001) in children under 15 years. Soo et al. (2014) used
standardised scores to allow for the use of different
questionnaires, and Mather et al. (2003) removed one
item that related to suicidality from the CDI as it was
felt to be too sensitive. Studies including parental
questionnaires used the CBCL.

Anxiety disorders

Ten papers included an assessment of anxiety
disorders (table 5).

In all studies standardised psychometric/psychiatric
tools were used. In five (50%) studies a diagnosis of an
anxiety disorder was based upon a combination of parent
and child structured clinical interviews. Eight (80%)
studies included a structured clinical interview with the
child. One (10%) study combined parental interview
with parent and child questionnaires. Two (20%) studies
reached a diagnosis based on questionnaires, and one
study relied on parent-report measures.

Diagnosis was made based on DSM (DSM-III-R
to DSM-IV-TR) criteria in eight of the studies. In two
studies post-traumatic stress symptoms were analysed as
a continuum. In Mather et al. (2003) significant anxiety
was defined as a score more than 1SD above the mean of
the normal population on the Revised Children’s Manifest
Anxiety Scale (RCMAS) (Reynolds and Richmond
1978). To allow for the use of different questionnaires
Soo et al. (2014) created standardised scores to allow
analysis of the study population as a whole.

The assessment methods used are shown in figure 4.

Four studies using structured clinical interviews
used K-SADS, three used NPRS, one used DISC, and
one used the Clinician-Administered PTSD Scale for
Children and Adolescents (CAPS-CA) (Nader et al.
1996). Mather et al. (2003) assessed parental report of
their child’s PTSD symptomatology using the PTSD
module of the Anxiety Disorders Interview Schedule-
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Table 2. Studies focusing at specific psychiatric conditions or psychiatric symptoms
Psychiatric n of brain Age atinjury  Time post Severity of Assessment  Classification

disorders injury (years) injury brain injury  procedure system
studied sample
- Anxiety 125 5-14 §-12months  Mild-Severe - KSADS DSM-IV-TR
disorders [mo) -MNPRS
- PTSD 195 6-15 3-18ma Mild - Severe - CAPS-CA DSM-V
Depression 177 5-14 0-6mo Mild - Severe -KSADS DSM-IV-TR
Anxiety -MNPRS
disorders
Anxiety 177 5-14 0-6mo Mild -Severe -KSADS DSM-IV-TR
- disorders -MNPRS
- PTSD 167 8-15 lwk-12Zmo  Mild - PCL-C/PR DSM-IV
PTSD 43 6-16 613wk Mild -CPTS-RI DSM-1V
Anxiety - Parental
disorders report of
Depression PTSD
symptoms
basedonthe
PTSD module
ofthe
Anxiety
Dizorders
Interview
Schedule-
Child Version
- Revised
Children's
Manifest
AnxietyScale
-Col
-CBCL
Mood o4 6-15 0-6mo Mild-severe -DISC-IVvia DSM-IV
disorders telephone
Anxiety
disorders
- S-ADHD 103 6-14 =2 years Mild - Severe -PICS DSM-111-R
S-ADHD 63 £.5(2.5)- 1-6y Mild-Severe -Conners3  DSM-IV-TR
8.9(2.6)
(Mean{s0))
- S-ADHD 148 5-15 0-24mo Moderate  -K-SADS DSM-1V
Severeg
S-ADHD 143 5-14 0-6mo Mild-severe - K-SADS DSM-1V
-NPRS
-Survey
diagnostic
instrument
completed by
teacher
S-ADHD 143 5-14 6-24ma Mild-severe - K-SADS DSM-IV
-NPRS
- Survey
diagnostic
instrument
completedby
teacher
S-ADHD 82 6-16 0-12mo Severe -DICA DSM-111-R
- DICA-P
- S-ADHD 42 6-14 0-24mo Mild - Severe - K-SADS DSM-111R
- S-ADHD 21 5-14 207 (0.77) Mild - Severe - K-SADS DSM-I11R
(Mean [309) -NPRS

[
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Table 3. Studies looking at general psychiatric or psychosocial outcomes

Psychiatric n of brain Age atinjury Time post Severityof  Assessment  Classification
disorders studied injury (years) injury brain injury  procedure system
sample
Depression 35 10.3(3.1) 26.2(6.7)mo  Mild-severe -BDI-Y<15, DSM-IV
Anxietydisorders [(Mean (SD)) [(Mean (SD)) CDM >15
- BAI-Y <15,
MASC »15
-CBCL
S-ADHD 66 0-5 0-16years Mild -DISC—child DSM-11IR
cD and parent
Anxiety disorder versions
Mood disorder -Early
Alcoholor illicit Delinquency
substance Scale-self
abuse/dependen and parent
ce report
- Survey on
illicit
substance
and alcohol
abuse—self
and parent
report
- Rutgers
Alcahol
Problem
Index
- Revised
Behaviour
Prablems
checklist
-DMSC-
parent
Figure 3. Methods used to assess mood disorders
4
)
;g 3
>
S 2
@
e}
Z
0
K-SADS NPRS DISC CDI BDI-Y CBCL
Structured clinical interviews Child questionnaires Parent

questionnaires

Assessment method

Child Version (Albano and Silverman 1996). Child
questionnaires used were the Beck Anxiety Inventory-
Youth (BAI-Y) (Beck 2001) or the Multidimensional
Anxiety Scale for Children (MASC) (March 1997)
depending on the child’s age, the RCMAS, and the
Children’s Post-Traumatic Stress Reaction Index (CPTS-
RI) (Frederick et al. 1992). Parent questionnaires used
were the CBCL, and the PTSD Checklist for Children/
Parent Report (PCL-C/PR) (Daviss et al. 2000).

Clinical Neuropsychiatry (2017) 14, 3

S-ADHD

Ten of the papers included an assessment for
S-ADHD (table 6), and in eight cases S-ADHD was
the focus of the study.

Standardised psychometric/psychiatric tools were
used in all 10 studies. Eight (80%) studies combined
structured clinical interviews with the child and, and in
two (20%) cases this was supplemented by a teacher
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questionnaire. Two (20%) studies relied on parent/
teacher reports only; Ornstein et al. (2013) used a
structured clinical interview, and Sinopoli et al. (2011)
relied on questionnaires.

The assessment methods used are shown in figure 5.

Of the studies using structured clinical interviews
with the parent and child, six used K-SADS, three used
NPRS in addition to K-SADS, one used the Diagnostic
Interview for Children and Adolescents (DICA) and
the Diagnostic Interview for Children and Adolescents
parent version (DICA-P) (Welner et al. 1987), and one
used DISC. The CBCL, survey diagnostic instrument
(SDI) (Boyle et al. 1996) and Revised Behaviour
Problems checklist (RBPC) (Quay and Peterson 1987)
were used in addition to clinical interviews. Ornstein
et al. (2013) conducted parent/teacher interviews
using the Ontario Child Health Survey Scales-Revised
(OCHS-R) (Boyle et al. 1996), whilst Sinopoli et al.
(2011) exclusively used the Conners 3* Edition Rating
Scales (Conners 2008) to reach a diagnosis.

Final diagnosis was based on DSM (DSM-III-R
to DSM-IV-TR) criteria, but in six studies there were

Table 4. Studies assessing mood disorders

specified adaptations made to diagnostic criteria. Four
studies (Levin et al. 2007, Max et al. 2004, Sinopoli
et al. 2011, Wassenberg et al. 2004a) were explicit in
removing the age criteria for ADHD when diagnosing
S-ADHD, but this was something all studies must
have done based on the ages of the children studied
and the classification systems used. To allow for their
follow up period Max et al. (2005a) waivered the one
year symptom duration criteria. Two studies removed
the requirement for ADHD symptoms to be present in
two environments (Ornstein et al. 2013, Sinopoli et al.
2011).

Other disorders

Two studies included an assessment of other
psychiatric  disorders not previously mentioned
(McKinlay et al. 2009, Wassenberg et al. 2004a). These
disorders included psychotic disorder (Wassenberg et al.
2004a), substance abuse (McKinlay et al. 2009), organic
personality syndrome (Wassenberg et al. 2004a), and
conduct disorder/oppositional defiant disorder (CD/

n of brain Age atinjury  Time post

injury sample (years) injury

35 10.3(3.1) 26.2(6.7)mo
[Mean (SDY) [(Mean [SD))

177 5-14 0-6mo

(=1 -5 O-16years

24 5-14 1495{0.93)-
2.39(1.1)
years (Mean

(D7)

43 &-16 B-13wk

0-6mo

200

Severity of
brain injury
Mild-severe

Mild - Severe

Mild

Mild or
severe

Mild

Mild-severe

Classification
system
DEM-IV

Assessment
procedure
-BDI-Y <15,
CDI>15
-CBCL

Type of
assessment
-Child
gquestionnaire
- Parent
questionnaire
- Structured
clinial
interview
with parent

- Structured
clinizl
interview
with child

- Structured
clinizal
interview
with parent

- Structured
clinizal
interview
with child
-Structured
clinia@l
interview
with parent

- Structured
clinial
interview
with child

- Parent
questionnaire
- Parent
questionnaire
-Child
questonnaire

- KSADS
-NPR5

DSM-IV-TR

-DISC—child
and parent
versions

DSM-IIHR

- K-5ADS
-CBCL

DSM-11I-R

-Ci
-CBCL

-Score abowe
20 inthe
Child's
Depression
Inventory
(CDI)
-DISC-IVvia DSM-IV
telephone

- Structured
clinizal
interview
with child
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ODD) (McKinlay et al. 2009, Wassenberg et al. 2004a).
Wassenberg et al. (2004a) used structured clinical
interviews with the child and parent, supplemented by
parent questionnaires, whilst McKinlay et al. (2009)
used parent and child questionnaires.

Wassenberg et al. (2004a) used K-SADS, and
supplemented this with the CBCL. McKinlay et al.
(2009) assessed CD/ODD using the Self-Report Early
Delinquency scale (Moffitt and Silva 1988) given to
parent and child. Illicit substance and alcohol abuse was

Table 5. Studies assessing anxiety disorders
n of brain

injury sample
125

Age atinjury
(years)
5-14

Time post
injury
6-12mo

195 615 F1Bmo

35 10.3(3.1)
(Mean [S0))

26.2{6.7)mo
[(Mean [(SD0Y)

177 5-14 0-6mo

177 5-14 0-6mo

167 8-15 Iwk-12mo

66 -5 -16years

24 5-14 1.95(0.93)-
2.39(1.1)

YEars

Clinical Neuropsychiatry (2017) 14, 3

Severity of
brain injury

Mild - Severe

Mild - Severe

Mild-severe

Mild - Severe

Mild - Severe

Mild

Mild

Mild or
severe

assessed with parent and child survey questions, and
the child completing Rutgers Alcohol Problem Index
(White and Labouvie 1989).

Limitations

After reviewing the data, 14 limitations falling into
four groups were identified (figure 6).

Limitations were related to; general study design,
the participant group, the assessment of psychiatric

Classification
system
DSM-IV-TR

Assessment Type of

assessment

- K3ADS
- NPRS

-Structured
cliniczl
interview
with parent
- Srructured
clinizal
interview
with child

- Structured
clinizl
interview
with child
-Child
gquestionnaire
-Parent
questionnaire
- Srructured
clinical
interview
with parent
-Structured
cliniczl
interview
with child

- Srructured
clinial
interview
with parent
-Structured
cliniczl
interview
with child
-Parent
questionnaire
- Structured
clinizal
interview
with parent
-Structured
clinicl
interview
with child

- Srructured
clinical
interview
with parent
-Structured
cliniczl
interview
with child
-Parent
questionnaire

PTSD
symptoms
measured as
a continuum
- BAl-Y <15, DEM-IV
MASC »15

-CBCL

- KSADS
- NPRS

DSM-IV-TR

- KSADS
- NFR3

DSM-IV-TR

- PCL-C/PR DEM-1V
- DISC—child
and parent
versions

DSM-1THR

- K-5AD5
-CBCL

DSM-11HR
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Table 5. Continued

43 6-16 6-13wk Mild -CPTS-RI -PTSD -Structured
- Parental symptoms clinial
report of measured as  interview
PTSD acontinuum. with parent
symptoms -Significant -Parent
basedonthe anxiety guestionnaire
PTSD module indicatedby -Child
ofthe ascorelSD. guestionnaire
Anxiety above the
Disorders mean inthe
Interview Revised
Schedule— Childrer's.

Child Version Manifest
-Revised AnxietyScale
Childrerrs

Manifes

Anxiety Scale

-CBCL

() 6-15 0-6mo Mild-severe -DISC-IWvia DSM-IV -Structured
telephone clinial

interview
with child

disorders, and the interpretation of results. Limitations
were identified relating to study design in 61% of papers,
participant group in 67% of papers, the assessment of
psychiatric disorders in 78%, and the interpretation of
results in 67% of papers (table 7).

The most commonly identified limitations were
the presence of confounding factors (50% of papers),
small sample sizes (50% of papers), the subjectivity of
assessment measures (39% of papers), issues around
defining psychiatric disorders after paediatric ABI
(39% papers), diversity within the participant group
(39% of papers), and retrospective bias in making pre-
injury assessments (28% of papers).

Discussion

This survey examined the procedures for diagnosing
novel psychiatric disorders after paediatric ABI in 18
papers. 33% of papers included an assessment for mood
disorders, 56% assessed for anxiety disorders, 56% for
S-ADHD, and 11% also included other psychiatric
disorders. Consequently, the assessment and diagnostic

Figure 4. Methods used to assess anxiety disorders

K-SADS  NPRS DISC CAPS-CA BAI-Y

Number of studies
N

RN

Structured clinical interviews

procedures of some of the most common novel
psychiatric disorders after paediatric ABI (Max et al.
1998a, Max et al. 1998c) was examined. As most papers
assessed children across a range of injury severity, and
at a variety of times post injury, the findings of can be
seen as indicative of the methods used for diagnosing
novel psychiatric disorders across the paediatric ABI
population.

All studies used standardised assessment measures
for determining psychiatric diagnoses. Despite being
labour intensive (Wassenberg et al. 2004a), structured
clinical interviews with parent and child were used in
most studies. Structured clinical interviews have been
demonstrated to have a high sensitivity for detecting
novel psychiatric disorders after paediatric ABI (Max
et al. 1997, Wassenberg et al. 2004a), and should be
considered the single best current assessment measure
for research. K-SADS was most commonly used.
K-SADS is a well-known and well validated (Kaufman
et al. 1997, Wassenberg et al. 2004a) assessment
measure, and its current use within the paediatric ABI
population makes it an attractive tool for researchers.

MASC RCMAS CPTS-RI CBCL  PCL-C

Parent
guestionnaires

Child questionnaires

Assessment method
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Table 6. Studies assessing A-ADHD

Clinical Neuropsychiatry (2017) 14, 3

.
injury sample (years)
I | |
I | }14
. mﬂ 5—14
63 6.5(2.5)-

2.9(2.6)

(Mean(30))

l 143 Hj
I | }14
I | }14

Time post
injury
O-16years

1.95(0.93)-
2.39(1.1)
years

>2 years

1-Gy

0-24mo

0-6mo

E6-24mo

brain injury
Mild

Mild or
seyere

Mild — Severe

Mild - Severe

Moderate-
seyere

Mild-severe

Mild-severe

Assessment  Classification

procedure system
-DISC—child DSM-IIIR
and parent

versions

-Revised

Behaviour

Problems

checklist

- K-5AD5
-CBCL

DSM-11HR

OCHS-R
completed by
parent and
teacher

DSM-11HR

Conners3 DSEM-IV-TR

K-5ADS5 DEM-IV

K-SADS

NPRS

Survey
diagnostic
instrument
completed by
teacher

DSM-1V

K-SADS

NPRS

Survey
diagnostic
instrument
completed by
teacher

DSM-IV

Type of
assessment
- Structured
clinicl
interview
with parent
- Structured
clinicl
interview
with child

- Structured
clinicl
interview
with parent
- Structured
clinical
interview
with child
-Parent
questionnaire
- Structured
clinical
interview
with
parent/teach
er

-Parent
Jteacher
questionnaire
- Structured
clinical
interview
with parent
- Structured
clinical
interview
with child

- Structured
clinicl
interview
with parent
- Structured
clinical
interview
with child
-Teacher
questionnaire
- Structured
clinical
interview
with parent
- Structured
clinicl
interview
with child
-Teacher
questionnaire
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Table 6. Continued

82 6-16 0-12mo

42 6-14 0-24mo

81 5-14 207 (0.77)
[Mean [(SD))

Figure 5. Methods used to assess S-ADHD

7
6
w
2
S 5
=1
7
o4
o
o 3
E
52
=z
: i B
0
K-SADS  NPRS DICA DISC

Structured clinical interviews

DICA
DICA-P

DEM-1THR - Structured
clinial
interview
with parent
- Structured
clinicl
interview
with child

- Structured
clinial
interview
with parent
- Structured
clinicl
interview
with child

- Structured
clinicl
interview
with parent
- Structured
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However, the prevalent use of the K-SADS could
reflect publication bias, and current assessment
measures have not been developed specifically for
use in the paediatric ABI population, so their validity
requires further review. Twenty-eight percent of studies
recognised inter-rater reliability as a potential limitation
when using structured clinical interviews. Conducting
multiple interviews to directly test inter-rater reliability
may not be realistic or feasible. In all studies where
this limitation was recognised interviewers received
close supervision, and this may be the most practical
approach. Whilst it is necessary to use standardised
assessment measures in research, it is important to
remember that these assessment measures will be less
sensitive and specific than ongoing clinical assessment.
Using additional parental report measures to gain
collateral history was an approach used in over half
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the studies, and may be an effective method to improve
reliability.

Only four studies relied entirely on questionnaires.
This method of diagnoses has been shown to be lacking
in sensitivity (Bloom et al. 2001, Wassenberg et al.
2004a) and clinical reliability (Emery et al. 2016),
so should not be recommended. The subjectivity of
parental and self-report measures was identified as a
common limitation in 39% of papers. Several studies
supplemented the use of structured clinical interviews
with questionnaires. This would appear to be the most
comprehensive assessment method. However, there is
a lack of questionnaires specifically developed for the
paediatric ABI population (Soo et al. 2014). Soo et al.
(2014) and McKinlay et al. (2009) both commented
that the scales used had demonstrated suitability in the
population, although this is based more on historical
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Figure 6. Limitations identified
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use than tested validity. The only paper focussed on
assessment tools (Wassenberg et al. 2004a) analysed
the convergence between the CBCL and the K-SADS
in the paediatric ABI population, and demonstrated that
the CBCL underestimated psychiatric problems in this
group.

Regardless of the assessment methods used
the nature of the paediatric ABI population poses
several challenges for both research in general, and
the assessment of psychiatric disorders. Thirty-nine
percent of studies recognised the heterogeneity of the
population as a limitation. Age poses a particular issue as
children are undergoing continuous neurodevelopment;
it cannot be appropriate to use the same assessment
measures across age ranges. Only one study (Soo et
al. 2014) used different assessment measures based
on the age of the child, so further research is needed
around the validity and comparability of assessment
measures across the age ranges in children with ABI.
Issues around defining injury severity was a recognised
limitation in 17% of studies. Injury severity has been
shown to be an important factor in the development of
novel psychiatric disorders (Luis and Mittenberg 2002,
Wassenberg et al. 2004b), and ongoing research and
guidance is needed to determine the most accurate way
of defining it. However, designing studies with more
narrowly defined populations may only be possible
for large multi-centre studies; small sample size was a
recognised limitation in 50% of studies. The presence of
confounding factors affects the conclusions that can be
drawn about the relationship between novel psychiatric
disorders and ABI (Rosema et al. 2014), and 50% of
studies recognised this as a limitation. It may not be
possible to control for these factors, but further research
into confounding factors may aid our interpretation of
results.

As more is learnt about the differences between
psychiatric disorders in the paediatric ABI and non-
ABI populations, ongoing scrutiny of the diagnostic
criteria used to diagnose novel psychiatric disorders
after paediatric ABI is required. Thirty-nine percent
of papers identified a lack of clarity around how novel
psychiatric disorders after paediatric ABI should be
defined and understood as a limitation. This is reflected
in the fact that six of the studies assessing S-ADHD
made modifications to DSM criteria. Despite DSM-V
(American Psychiatric Association 2013) relaxing the
requirement for symptoms to be present before the age
of 7 to the age of 12, studies assessing S-ADHD will
still need to remove this age criteria, as by definition
S-ADHD can only occur after the age of injury. To
ensure consistency in the way that novel psychiatric
disorders are diagnosed and studied, further research is
needed into the nature of these disorders. The validity
of current DSM and ICD diagnoses is questionable, for
example fatigue and impaired concentration are common
post-brain injury symptoms and would not necessarily
point to a diagnosis of depression in this population.
Ensuring that psychiatric disorders are novel is a further
challenge; 28% of studies acknowledged limitations
around retrospective bias in assessing for pre-injury
psychiatric disorders. Care must also be taken when
making assumptions around causality, as a proportion
of subjects may have developed a psychiatric disorder
in the absence of an ABI.

Whilst there is diagnostic uncertainty around novel
psychiatric disorders after paediatric ABI, the construct
validity of current assessment measures is questionable.
The high rates of psychiatric research diagnoses may
not translate into clinically significant cases (Emery
et al. 2016), and this requires further study. To ensure
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validity there is a need to develop, or at least identify,
specific tools for assessing novel psychiatric disorders
after paediatric ABI (Soo et al. 2014). Based on
Wassenberg et al’s (2004a) findings that convergence
between a K-SADS diagnosis and the different CBCL
scales is variable, conducting a Rasch analysis of the
CBCL may improve its utility as a screening tool for
novel psychiatric disorders after ABI. Rasch analysis
has been demonstrated to be an effective method of
developing tools for use in the adult ABI population
(Simblett and Bateman 2011, Simblett et al. 2012,
Simblett et al. 2015), and may also provide a means for
identifying factors that discriminate between general
post-ABI symptoms, and those indicative of a novel
psychiatric disorder.

Limitations

This survey is limited by the fact that only studies
written in English were included. Only studies since
the year 2000 were included, but this ensures that the
review is an accurate reflection of current practice. In
keeping with other reviews around the subject (Lax
Pericall and Taylor 2014) the papers identified received
an evidence level of either three or four (Oxford Centre
for Evidence Based Medicine 2011), meaning no
studies reached the level of evidence of a systematic
review or RCT.

Conclusions

Studying novel psychiatric disorders after
paediatric ABI is a highly important but challenging
area. Researchers in this area should be mindful of the
multiple limitations faced, and address or acknowledge
these where possible. Current studies use standardised
assessment measures to assess for psychiatric
diagnoses, with most studies using the current best
available method of structured clinical interviews (most
commonly K-SADS). Supplementing interviews with
parental report measures may improve the accuracy of
assessment, but in clinical practice there is no substitute
for ongoing clinical assessment.

Diagnostic uncertainty around what constitutes
a novel psychiatric disorder after paediatric ABI is a
significant problem for research. More work is needed
to develop our understanding of the nature of novel
psychiatric disorders and to assess the validity of current
diagnostic criteria. Whilst there is a lack of clarity on
this issue the construct validity of current assessment
measures remains questionable. The development of
specific tools for the assessment of novel psychiatric
disorders in the paediatric ABI population is an
important area for further research.
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