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Chapter 1
General Introduction

GENERAL INTRODUCTION

Emotional and behavioral problems can emerge as early as preschool age. They greatly
interfere with normal child development, and they are known to be debilitating for many
children and their families. Moreover, they tend to persist into middle childhood,
adolescence, and may even lead to adult mental health problems if left untreated,
resulting in major disease burden and incremental economic costs (Costello, Mustillo,
Erkanli, Keeler, & Angold, 2003; Ford, 2008; Merikangas, Nakamura, & Kessler, 2009; Reef,
Diamantopoulou, van Meurs, Verhulst, & van der Ende, 2009; Sourander et al., 2005).
Therefore, early recognition and intervention to prevent future mental health problems is
imperative. Children mostly do not take the initial step to mental health care and therefore
depend greatly on the awareness of important others to identify their need for help.
However, the numbers of children who do not receive the care they need are alarmingly
high, not only with more covert problems, such as anxiety and depression, but even with
well-acknowledged disorders, such as ADHD (Ford, 2008; Jensen et al., 2011; Merikangas et
al., 2009; Sourander et al., 2005; Zwaanswijk, van der Ende, Verhaak, Bensing, & Verhulst,
2005). Jensen et al. (2011) stated that many children are “overlooked and underserved” (p.
970) by parents, teachers, and even by mental health professionals. This warrants the
development of adequate screening instruments that would facilitate early identification
of a broad array of mental health problems by children themselves and that could be costeffectively applied in settings that almost all children attend, such as primary schools.
Although clinicians as well as researchers seem to acknowledge the importance of
children as informants in the screening and assessment of their own mental health,
self-report of young children is still considered inferior compared to parent and teacher
reports (Rapee, Barrett, Dadds, & Evans, 1994; Zwaanswijk et al., 2005). Especially when
child self-report on mental health deviates from reports of significant others in the child’s
vicinity, clinicians and researchers question the reliability of child self-report and tend to
rely largely on adult report (Luby, Belden, Sullivan, & Spitznagel, 2007; Rapee et al., 1994;
Schniering, Hudson, & Rapee, 2000). The present thesis presents a child self-report
instrument for mental health screening of 6 to 11 year old children to compensate for
some of the impediments in self-report of young children. By testing several reliability and
validity measures, this thesis addresses some of the general considerations regarding the
value of child self-report for research and clinical practice. In this introduction, I first
describe the difficulties that young children encounter in reporting their own mental
health and the currently available screening instruments for this age period. Next, I present
the Dominic Interactive, a new child self-report instrument, describe its development and
its unique characteristics, and provide an overview of the existing studies on its
psychometric properties. Finally, I describe the aims of the studies captured in this thesis.
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Child-report and developmental challenges
The value of child report in mental health screening and assessment has been the subject
of discussion for the past three decades. Researchers and clinicians have come to agree
that the child’s perspective is of additional value to parent and teacher perspectives
because of a unique access to their inner most private thoughts and feelings that even
close others are not aware of, specifically concerning anxiety and depression, which are
frequently overlooked. It is also known that even in young children, their perspective on
their own mental well-being, in addition to information obtained from parent and teacher
reports, is a good predictor of future mental health problems (Arseneault, Kim-Cohen,
Taylor, Caspi, & Moffitt, 2005; Ialongo, Edelsohn, & Kellam, 2001; Sourander et al., 2005).
However, integrating the information of multiple informants in a meaningful way is
challenging (Dirks, De Los Reyes, Briggs-Gowan, Cella, & Wakschlag, 2012). Subsequently,
young children are often disregarded as informants in epidemiological research. In clinical
practice, clinicians do include children in the assessment procedure; yet, they tend to
prioritize parent and teacher information above child information without substantiating
their assumptions about the caregiver’s credibility (Dirks et al., 2012; Rapee et al., 1994;
Schniering et al., 2000; Youngstrom, Youngstrom, Freeman, De Los Reyes, Feeny, & Findling,
2011). The limited cognitive and social-emotional maturity of primary school children is
the main reason for both researchers and clinicians to question the reliability of children
reporting on their own mental health (Myers & Winters, 2002a).
Indeed, cognitive developmental theories, as well as emotion development research
that delineates the developmental trajectories, the abilities and limitations in primary
school children, and the interconnectedness of the various developmental domains, such
as the cognitive, language, emotional, and social domain, support these reservations
(Zeman, Klimes-Dougan, Cassano, & Adrian, 2007). The immaturity in these developmental
domains, their intricate intertwinement, but also their rapid expansion during the primary
school period make gathering self-information of young children in a reliable and
standardized way a challenging task (Chambers & Johnston, 2002). I discuss shortly how
various developmental domains might affect reliability of child mental health report to
emphasize the considerations that need to be made in the development process of a
child self-report instrument.
In the cognitive domain, aspects such as level of abstract thinking, memory
development, and attention span are important. Children under 9 years of age employ a
more dichotomous way of thinking compared to older children. This often results in more
extreme responses on Likert scale formats, particularly regarding abstract, emotional, and
subjective topics (Chambers & Johnston, 2002; Mellor & Moore, 2013; Rebok et al., 2001),
and on numerical rather than word based scales (Mellor & Moore, 2013). Furthermore,
most children under 8 years of age experience difficulties integrating multiple events, and
they can describe or respond to only one concept at the time. Children can grasp and
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show a more complex reasoning only from age 11, integrating and connecting multiple
events or concepts and thereby reaching higher levels of abstractness. Studies have also
shown that overt behavior is easier for children to reflect upon compared to emotions or
metaphors (Breton, Bergeron, Valla, Lépine, Houde, & Gaudet, 1995; Fallon & Schwab-Stone,
1994; Luby et al., 2007; Schniering et al., 2000). This implies that assessment instruments
should refrain from abstract concepts as much as possible and formulate single sentence
questions capturing only one construct at the time. In addition, due to limited memory
capacity, unspecified time concepts, such as duration, onset, and frequency, increase
unreliability, even when external reference points are used (e.g., Christmas or end of the
school year) (Breton et al., 1995; Fallon & Schwab-Stone, 1994; Lucas et al., 1999; Pérez,
Ezpeleta, Doménech, & de la Osa, 1998; Rebok et al., 2001; Schwab-Stone, Fallon, Briggs, &
Crowther, 1994). Finally, young children have short attention spans with a limit of 30 to 45
minutes when they are actively engaged, but considerably shorter on paper and pencil
tasks (Measelle, Ablow, Cowan, & Cowan, 1998).
Evidently, language development is closely related to the cognitive domain and does
not only involve sophisticated linguistic comprehension and expressive skills to verbalize
mental states, but also includes sufficient reading and writing skills. Diagnostic interviews
rely heavily on the verbal abilities of children and this may influence the quality of the
answers given. Additionally, sentence length (number of words) and query complexity
(e.g., double sentences, double negatives, or sequencing of words) appear to negatively
affect reliability (Breton et al., 1995; Pérez et al., 1998). For instance, answering negatively
phrased items (e.g., “I am not good at sports”) requires a higher level of cognitive reasoning,
and particularly young children and children with poorer reading and verbal skills have
difficulties answering these questions (Marsh, 1986).
Likewise, emotional development is intertwined with cognitive development and
implies, amongst other things, an awareness of inner mental states and the ability to
reflect on them, differentiation between self and others, and perspective taking skills
(Southam-Gerow & Kendall, 2002; Zeman et al., 2007). Children under 8 years of age have
difficulties comprehending multiple internal states (e.g., different feelings at the same
time or simultaneous presence of a thought and a feeling) (Larsen, To, & Fireman, 2007;
Southam-Gerow et al., 2002). As stated before, several studies showed that primary school
children have difficulties comprehending and answering questions about emotions
(Breton et al., 1995; Edelbrock, Costello, Dulcan, Kalas, & Calabro-Conover, 1985; Fallon &
Schwab-Stone, 1994; Schniering et al., 2000), specifically questions about more complex
or abstract emotions (Luby et al., 2007; Zahner, 1991). Finally, they experience problems in
answering questions involving comparisons of their own behavior with that of others
(Fallon & Schwab-Stone, 1994; Pérez et al., 1998).
Although the discussion about the reliability of child self-report mostly focuses on
these individual child processes, these processes are embedded in a social context, so
consequently, socialization processes are considered to have an effect on the self-report
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abilities of young children as well (Zeman et al., 2007). Based on social experiences,
children gain knowledge about how they are supposed to express emotions (social
display rules), and they develop expectations about how adults respond to their emotional
display, which in turn guides their response behavior (Schniering et al., 2000;
Southam-Gerow et al., 2002). Children tend to respond strongly to what they consider the
specific context of the interview (demand characteristics) (Krähenbühl & Blades, 2006;
Zeman et al., 2007). For instance, if they assume there should be a correct answer, young
children show a response-bias (‘yes-bias’) to close-ended or forced-choice questions
(Rocha, Marche, & Briere, 2013), and they tend to change their answers if asked the same
question twice (Brady, Poole, Warren, & Jones, 1999). In addition, children are reluctant to
say ‘I don’t know’, especially when they consider the interviewer knowledgeable and even
when explicitly prompted (Brady et al., 1999; Waterman, Blades, & Spencer, 2004).
Furthermore, when there is limited standardization in query and answer format, child
responses are subject to interviewer characteristics, such as age, gender, and interviewing
skills, all increasing their vulnerability to suggestibility (Krähenbühl & Blades, 2006).
Conclusively, limitations in several developmental domains attribute to the concerns
of researchers as well as clinicians regarding the accuracy of the young children’s answers
to questions inquiring about their mental health, not only doubting the reliability of child
self-report, but also the corresponding validity of the measured concept (Schniering et al.,
2000; Silverman & Ollendick, 2005). Obtaining reliable information about the child’s
perspective is a challenging task for every researcher and clinician in the field of child
mental health. Consequently, this puts restrictions on the use of screenings and assessment
methods and calls for developmentally sensitive tools.

Child-report instruments
Despite these concerns, ample number of studies convincingly claim that as long as
instruments are attuned to the developmental demands of that specific age period,
information on symptoms can be gathered from children directly in a structured and
reliable manner (Arseneault et al., 2005; Luby et al., 2007; Measelle et al., 1998; Myers &
Winters, 2002a; Ollendick, Grills, & King, 2001; Rebok et al., 2001; Ringoot et al., 2013). In
general, in research and clinical practice, information can be collected from children in
two ways. First, the most widely used method to assess mental health problems is by
using (semi)-structured interviews (Hodges, 1993; Silverman & Ollendick, 2005), such as
various versions (revisions) of the Diagnostic Interview Schedule for Children (DISC;
Costello, Edelbrock, Dulcan, Kalas, & Klaric, 1984) or the Diagnostic Interview for Children
and Adolescents (DICA; Herjanic, Herjanic, Brown, & Wheat, 1975). As discussed before,
research showed that the nature of the (semi) structured interview does not seem to
comply optimally with the abilities of primary school children. The vocabulary and
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conceptual phrasing require high levels of abstraction, and time-related components
(about onset, duration and frequency) elicit unreliable responses. The length of the
interview stretches beyond the limits of the average 30 to 45-minute attention span of
primary school children. The increased loss of interest and motivation further influences
the reliability of child responses. Furthermore, in direct face-to-face interaction with an
unfamiliar adult in an authority position, children may respond strongly to demand as well
as interviewer characteristics, feeling uncomfortable to disclose their personal thoughts
and feelings (Zahner, 1991), which can again lead to unreliable and socially desirable
answers. Studies on (semi)-structured interviews have repeatedly shown low test-retest
reliability for children younger than 10 years of age in vast majority of problem domains
(Boyle et al., 1993; Edelbrock et al., 1985; Hodges, 1993; Schwab-Stone et al., 1994), but
specifically in anxiety and depression, which include more covert thoughts and feelings
(Boyle et al., 1993; Breton et al., 1995; Fallon & Schwab-Stone, 1994; Hodges, 1993; Pérez et
al, 1998; Schniering et al., 2000). Finally, an interview requires training, and it is time
consuming and expensive because of its length (Hodges, 1993). Conclusively, even though
some interviews try to consider developmental characteristics of young children, most
(semi)-structured interviews are a downward extension of the adult interview format and
therefore are of limited utility in screening for mental health problems in primary school
children.
A second way of identifying mental health problems in children is by using self-report
rating scales. Table 1 lists the self-report instruments that are most widely used with
primary school children as well as developmentally sensitive questionnaires that utilize
pictures or toys. This overview is largely based on prior reviews of rating scales and
guidelines for evidence-based assessment (Beesdo, Knappe, & Pine, 2009; Collett, Ohan, &
Myers, 2003a, 2003b; Cremeens, Eiser, & Blades, 2006; Klein, Dougherty, & Olino, 2005;
Myers & Winters, 2002b; National Collaborating Centre for Mental Health, 2005; Silverman
& Ollendick, 2005). Most of these scales, specifically the internalizing scales, possess sound
psychometric properties. The overview does not present self-report scales for less
prevalent mental health problems (e.g., obsessive-compulsive behavior or posttraumatic
stress disorder), scales that focus on related constructs, such as self-esteem, thinking
styles, or coping, and scale revisions that are currently being investigated (i.e., CDI-II and
MASC-2).
Several conclusions can be drawn from this overview. First, to our knowledge, no
self-report instruments are available that target a broad range of problems and capture
the entire primary school age range (6 to 12 year old). The most extensively validated and
internationally used self-report measures that cover a broad array of mental health
problems are the Youth Self-Report (YSR, Achenbach, 1991) and the Strengths and
Difficulties Questionnaire (SDQ, Goodman, 1997), but these instruments are assumed
applicable for children older than eleven years of age. Second, the self-report instruments
that focus on internalizing problems greatly outnumber the self-report measures of
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16

11-16

11-18

Strengths and Difficulties
Questionnaire (SDQ)
(Goodman, 1997)

Youth Self-Report (YSR)
(Achenbach, 1991)

7-18

4-12

8-19

Fear Survey Schedule
for Children–Revised
(FSSC-R) (Ollendick, 1983)

Koala Fear Questionnaire
(KFQ) (Muris et al., 2003)

Multidimensional Anxiety
Scale for Children (MASC)
(March, 1997; March et
al., 1997)

Anxiety scales

4-8

Age

Berkeley Puppet
Interview
Symptomatology Scales
(BPI-S) (Ablow et al., 1999;
Ringoot et al., 2013)

Multidimensional scales

Measure

39

31

80

113

25

65

15

20-30

20-30

15-20

10

45-60

Number Duration
of items (minutes)

Physical symptoms, Harm
avoidance, SAD, SoP

Fears and fearfulness (related to
FSSC-R)

Phobic anxieties: failure and
criticism, unknown, danger and
death, medical fears, and small
animals

Withdrawn/Depressed, Anxious/
Depressed, Somatic Complaints,
Social Problems, Thought
Problems, Attention Problems,
Rule-Breaking Behavior,
Aggressive Behavior

Emotional Problems, Peer
Problems, Conduct Problems,
Hyperactivity-Inattention,
Prosocial Behavior

Separation Anxiety,
Overanxious, Depression,
Oppositional Defiant, Conduct
Problems, Overt Hostility,
Relational Aggression,
Inattention and Impulsivity

Problem Focus

Yes

No

No

Written

Pictures
Interview

Written

Written

Written

No

Yes

Puppets
Interview

Yes

DSM- Question
related Format

4-point
Text

3-point
Pictures

3-point
Numerical
Text

3-point
Numerical
Text

3-point
Text

Free
response,
coding on 7
point scale

Response
Format

Yes/No

Yes/Yes

Yes/Dated

Yes/Yes

Yes/Yes

Yes/Yes

Available in
Dutch/norms

Table 1 Overview of widely used self-report instruments for primary school children focusing on identifying behavioral symptoms
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6-18

4-8

6-19

6-19

7-19

7-13

8-14

8-15

Penn State Worry
Questionnaire for
Children (PSWQ) Chorpita
et al., 1997)

Picture Anxiety Test (PAT)
(Dubi & Schneider, 2009;
2012)

Revised Child Anxiety
and Depression Scales
(RCADS) (Chorpita et al.,
2000))

Revised Children’s
Manifest Anxiety Scale
(RCMAS), (Reynolds &
Richmond, 1985)

Screen for Child Anxiety
Related Emotional
Disorders (SCARED)
Birmaher et al., 1997;
Muris et al., 2007)

Social Anxiety Scale for
Children Revised Version
SASC-R (La Greca &
Stone, 1993)

Social Phobia and
Anxiety Inventory for
Children (SPAI-C) Beidel,
et al. 1995)

Spence Children’s Anxiety
Scale (SCAS, Spence,
1998)

44

26

18

69

37

47

21

14

10

20-30

20

10-25

15

20

20-30

10

PD, SAD, SoP, OCD, GAD,
Physical Injury

SoP (Assertiveness, Traditional
Social Encounters, Public
Performance)

Social anxiety related to
peer functioning (Negative
Evaluation, Social Avoidance/
Distress in New Situations,
General Social Avoidance and
Distress)

SAD, PD, SoP, GAD,
OCD, PTSD, SPh

Trait anxiety (Worry/ Over
sensitivity, Physiological, Fear/
Concentration)

SAD, SoP, GAD, PD, OCD, MDD

SPh, SoP, GAD, SAD

GAD

Yes

Yes

No

Yes

No

Yes

Yes

Yes

Written

Written

Written

Written

Written

Written

Pictures
Interview

Written

4-point
Text

3-point
Numerical
Text

5-point
Text

3-point
Text

Yes-No

4-point
Text

4-point
Numerical

4-point
Numerical
Text

Yes/Yes

Yes/No

No/No

Yes/Yes

No/No

Yes/No

No/No

Yes/Yes
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17

18

8-17

Test Anxiety Scale for
Children (TASC) (Sarason
et al., 1958)

7-18

8-11

8-13

8-17

7-13

Child Depression
Inventory (CDI) (Kovacs,
1992)

Children’s Depression
Scale (CDS) (Lang &
Tisher, 1978; 2004)

Depression Self-Rating
Scale (DSRS) (Birleson,
1981a; 1981b)

Mood and Feelings
Questionnaire (MFQ)
(Costello & Angold, 1988)

Reynolds Child
Depression Scale (RCDS)
(Reynolds, 1989)

Depression scales

9-12

Age

State–Trait Anxiety
Inventory for Children
(STAI-C) (Spielberger,
1973)

Anxiety scales

Measure

Table 1 Continued

30

33

18

50

27

30

40

10-15

15

15

30

10-15

20

Number Duration
of items (minutes)

Depression

Depression (cognitive and
vegetative symptoms)

Depression (affective, cognitive
and somatic symptoms)

Depression and related
symptoms (e.g., self-esteem,
guilt)

Depression and related
symptoms (e.g., acting out,
vegetative symptoms)

Test-taking situations

Chronic cross-situational
anxiety, Acute transitory anxiety

Problem Focus

Yes

Yes

No

No

No

No

No

Written

Written

Written

Written

Written

Written

Written

DSM- Question
related Format

5-point
Text

3-point
Text

3-point
Text

5-point
Tangible
(boxes)

3-point
Text

Yes-No

3-point
Text

Response
Format

No/No

No/No

No/No

No/No

Yes/Yes

No/No

Yes/Dated

Available in
Dutch/norms
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8-15

Direct and Indirect
Aggression Scale (DIAS)
(Björqvist, 1992)

12

13

50

5-10

5

10-15

Indirect, Direct Verbal, and
Direct Physical Aggression

Expressive Hostility, Experienced
Hostility

ADHD, predominantly
inattentive subtype, and
symptoms related to executive
functioning deficits (organizing,
focusing/shifting, sustaining
effort, managing emotions,
working memory, selfregulation)

No

No

No

Written

Written

Written

5-point
Numerical
Text

True/False

4-point
Text

No/No

No/No

No/No

Note. OCD = Obsessive Compulsive Disorder, SAD = Separation Anxiety Disorder, PD = Panic Disorder, SoP = Social Phobia, GAD = Generalized Anxiety Disorder,
OAD = Overanxious Disorder, SPh = Specific Phobia, MDD = Major Depressive Disorder, ADHD = Attention Deficit Hyperactivity Disorder

7-10

8-12

Buss-Durkee Hostility
Inventory (BDHI) (Treiber,
2003)

Conduct Problems scales

Brown Attention-Deficit
Disorders Scales (BADDS)
(Brown, 2001)

ADHD scales
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externalizing problems. This illustrates a widely held assumption that children themselves
report internalizing problems more accurately, but that they tend to underestimate
externalizing symptoms (American Academy of Child and Adolescent Psychiatry, 2007b;
Collett et al., 2003a; Myers & Winters, 2002a). Because these problems are more apparent,
it is presumed that parents and teachers are better able to report these problems (AACAP,
2007b; 2007d; Collett et al., 2003a, 2003b). Three self-report rating scales measuring
externalizing problems are available for primary school children, but all of them lack
adequate psychometric properties or research (Collett et al., 2003a, 2003b). The
questionnaire most worth mentioning, considering its well evaluated psychometric
properties and the current paucity of self-report scales for externalizing problems, but
only available in Dutch, is the Amsterdamse Schaal voor Opstandigheid (ASO), that
measures oppositional behavior and emotions in eight to twelve year old children
(Hoeksma & Hoffenaar, 2003).
Third, although many self-report measures assess internalizing problems, such as
anxiety and depression, and most of them have proven to be reliable and valid measures,
almost all questionnaires are in written form and measured on 3-5 point Likert scales,
requiring more advanced reading skills and abstract thinking, limiting their applicability to
children younger than of 8 years of age. In addition, most scales cover the entire childhood
and adolescent age range, without considering developmental changes in cognitive,
language, and emotional skills in their question format (Cremeens et al., 2006; Ollendick et
al., 2001; Schniering et al. 2000). These scales do not have separate versions for children
(below 12 years of age) and adolescents (aged 12 and older). This is remarkable, since
studies have repeatedly shown that the reliability of child-report increases with age and
depends on the way in which the question and answer formats are attuned to the
developmental abilities of the child (Edelbrock et al., 1985; Ialongo et al., 2001; Piacentini et
al., 1999; Rapee et al., 1994; Schwab-Stone et al., 1994). Several psychometric studies on the
presented rating scales also revealed relatively lower reliability values for younger children
and research showed poor construct validity of the depression scales when used with
young children (Myers & Winters, 2002b).
With the increasing acknowledgement of child self-report as an important
contribution to the screening and assessment of child mental health problems and the
awareness that creating these instruments requires meeting the developmental needs of
primary school children, the use of picture-based assessment tools increased in the 1990s
with the intent to overcome some of the before mentioned impediments. This resulted in
the development of the Levonn (Richters, Martinez, & Valla, 1990), assessing posttraumatic
stress disorder in 6-10 year old children; the Preschool Symptom Self-report (PRESS, Martini,
Strayhorn, & Puig-Antich, 1990), measuring depressive symptoms in 3 to 4 year old children;
and the Pictorial Instrument for Children and Adolescents (PICA-III-R, Ernst, Cookus, &
Moravec, 2000), measuring a broad range of DSM-III-R psychiatric disorders in 6-16 year
olds. This blooming period was short lived, as these instruments have never been updated
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since their development and little research has been done on their psychometric
properties. Even though guidelines for evidence-based assessment recommend using
pictures to increase age-appropriateness of mental health instruments for young children
(Ollendick et al., 2001; NCCMH, 2005), and some studies showed their incremental value in
self-report of emotions (Manassis et al., 2009; Muris et al., 2003), availability of these
measures is scarce (Cremeens et al., 2006). To our knowledge, only two recently developed
pictorial instruments exist, the Koala Fear Questionnaire (KFQ, Muris et al., 2003) and the
Picture Anxiety Test (PAT, Dubi, Lavallee, & Schneider, 2012; Dubi & Schneider, 2009).
Consistent with the developmental theories, these questionnaires include age appropriate
questions, and the PAT omits criteria regarding duration and onset. However, these
questionnaires focus only on anxiety problems and do not address other commonly
occurring mental health problems in primary school children. The only other instrument
that captures a broad range of problem behavior is the Berkeley Puppet Interview (BPI,
Ablow et al., 1999; Ringoot et al., 2013), which uses toys to represent the answers. All three
instruments are better tailored to the developmental needs of primary school children,
but they still need an adult to administer them and the BPI takes 45-60 minutes (without
coding) to complete.
There is clearly a paucity of developmentally appropriate self-report instruments for
primary school children that would be suitable for screening purposes, i.e., capturing a
broad array of problems, both internalizing and externalizing, enabling a short and
standardized administration without direct involvement of an adult. The Dominic
Interactive (Valla, 2000) is the only available instrument that by combining various
modalities (pictures, text, and a voice-over), omitting abstract and temporal criteria, and
using a yes-no answer format, overcomes some of the developmental limitations that
hamper the gathering of reliable information from young children. It is short, captures the
most prevalent DSM-IV disorders, and is available in many languages. Finally, computerization may overcome some of the biases that co-occur with interviewer characteristics
(Zeman et al., 2007). Conclusively, the psychometric properties of the Dominic Interactive
should be examined further.

Construction of the Dominic questionnaires
The original version of the Dominic was a short picture-based-only screening instrument
developed in Canada in the early eighties for both clinical and epidemiological screening
of primary school children. A subsequent more extensive paper version was based on
the Diagnostic and Statistical Manual of Mental Disorders, 3rd edition (DSM-III, American
Psychiatric Association, 1980), and yielded acceptable test-retest reliability and validity
results, but was found to be too lengthy (Valla, Bergeron, Bérubé, Gaudet, & St-Georges,
1994). To construct a more solid instrument, a more elaborate test procedure was
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undertaken. Three psychologists and a psychiatrist selected illustrations that best depict
61 out of 66 symptoms of the seven most prevalent DSM-III-R disorders in primary school
children, Specific Phobia, Separation Anxiety Disorder, Overanxious Disorder, Major
Depressive Disorder, Oppositional Defiant Disorder, Conduct Disorder, and Attention-
Deficit Hyperactivity Disorder (American Psychiatric Association, 1987). Some of the
symptoms required more than one illustration to capture the essence of the symptoms.
Time-related components (onset, duration, and frequency), highly abstract criteria (e.g.,
recognizing that fear is excessive), or age-inappropriate criteria (e.g., forcing someone into
sexual activity) were omitted due to limited cognitive skills in this developmental stage
(aged 6-11 years). In addition, pictures of normal or positive behaviors were intermixed
with the pictures of abnormal behaviors to increase acceptability and avoid exposing
children exclusively to negative questions, intending to reduce response bias.
In a pilot study of 150 primary school children, every child was asked to describe
eleven pictures (Valla et al., 1994). The children’s answers were recorded and coded by two
psychologists to determine the degree of correspondence to the symptom. A drawing
was retained when more than 90 % of the children’s answers adequately described the
picture. Next, the children’s responses were re-evaluated by two psychologists and a child
psychiatrist and drawings were accepted when they reached consensus. Test-retest
reliability and criterion validity results in a community and clinical sample of 143 children
led to further elimination of pictures that did not achieve satisfactory response stability or
did not discriminate between the clinical and non-clinical sample, which are both essential
psychometric properties for screening purposes. Finally, an additional validation
procedure was conducted on a sample of 117 children who were asked to explain their
responses. Again, three independent trained child psychologists coded whether the
children’s answers were indicative of one of the intended DSM-III-R symptoms.
To reduce ambiguity about the interpretation of the pictures by the child, sentences
describing the symptoms, which were meant to be read aloud by the interviewer, were
added at the bottom of the picture. This resulted in the Dominic-R, a DSM-III-R based paper
version that combined black and white graphics with textual and auditory modalities. The
increased test-retest reliability of this blended version compared to the purely
picture-based version, emphasized the value of uniting different modalities in screening
tools for young children (Valla, Bergeron, Bidaut-Russell, St-Georges, & Gaudet, 1997),
specifically regarding the more abstract symptoms of the anxiety and depression
subscales (Murphy, Cantwell, Jordan, Lee, Cooley-Quille, & Lahey, 2000). The reliability and
validity results of this graphical format also compared favorably with other instruments
(Smolla, Valla, Bergeron, Berthiaume, & St.-Georges, 2004; Valla et al., 1997; Valla, Bergeron,
& Smolla, 2000), such as the DICA-R (Boyle et al., 1993) and the various versions of the DISC
(Schwab-Stone et al., 1994; Schwab-Stone et al., 1996). A representative community sample
of 1,575 Canadian children (6-11 year olds), with sex and age distributed equally, was used
to create two cut-off points for each scale based on one or two standard deviations,
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respectively, dividing the scores into three categories (likely absent, possible, likely
present). The Dominic-R has proven to be a valuable screening device in a large-scale epidemiological and prevalence study (Bergeron et al., 2000; Bergeron, Valla, Smolla, Piché,
Berthiaume, & St.-Georges, 2007; Breton et al., 1999; Piché, Bergeron, Cyr, & Berthiaume,
2011a, 2011b), for assessment purposes (Dugré & Trudel, 2006), and in longitudinal research
(Dugré & Trudel, 2005).
To keep up with the digital era, a computerized and colored format was introduced,
the Dominic Interactive, making it possible to administer the questions completely
independent from adult supervision. This was done simultaneously with the introduction
of the DSM-IV (American Psychiatric Association, 1994), requiring some minor modifications
of the items. Dugré, Trudel, and Valla (2001) revealed that group administration of the
Dominic-R resulted in significantly higher internal consistency compared to an individual
assessment, implying that reliability improved when response anonymity was ensured.
Since the late nineties an adolescent version became available (Bergeron et al., 2010;
Smolla et al., 2004).

Description of the Dominic Interactive
The Dominic Interactive is a computer program in which a cartoon character engages in
various daily situations, with every situation representing a symptom of one of the seven
most prevalent DSM-IV mental health problems occurring in primary school children
(aged 6 to 11); Specific Phobia (SPh), Separation Anxiety Disorder (SAD), Generalized
Anxiety Disorder (GAD), Major Depressive Disorder (MDD), Oppositional Defiant Disorder
(ODD), Conduct Disorder (CD), and Attention-Deficit Hyperactivity Disorder (ADHD).
Overall, 81 pictures cover 64 of the 66 DSM-IV-symptoms. The two items not reflected are
‘forcing someone into sexual activity’, which is age inappropriate for primary school
children, and ‘finding it difficult to control the worry’, which is too abstract. The Specific
Phobia scale is a special case, because each item displays a separate phobia. The scale
measures three out of four most common types, i.e., animal (dogs, bugs), natural
environment (thunder), and situational (elevators, narrow spaces) phobias. The blood-injection type is not included because almost all children responded positively to ‘fear of a
doctor’s office’ (Valla, 2000). In addition, ten positive behavior items are included in the
questionnaire and intermixed with the mental health symptoms to increase acceptability
and reduce response bias. Although these items comprise the Strengths and Competencies
Scale (COMP), they are not intended to represent a reliable and valid construct. Therefore,
they were not included in the majority of the psychometric studies. Translation of the
Dominic Interactive into Dutch involved native Dutch speakers and child psychologists to
ensure that they stayed close to the original English and French text and adhered to the
respective DSM-IV criteria.
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Ethnicity, language, and sex can be adapted in the program to optimize the
identification of the child with the character. At present, the program is available in over
13 languages and contains Caucasian (‘Dominic’), African-American (‘Terry’), Asian (‘Ming’),
and Hispanic characters (‘Gabi’) (see Figure 1). When starting the computer program, an
example is provided to allow the child to become acquainted with cartoon character, the
program, and the question format. The child is presented with the main character
engaging in various situations, each representing a symptom of one of the mental health
problems (see Figure 2).

Figure 1 Various characters of the Dominic Interactive

Figure 2 Example of a symptom of the Dominic Interactive
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The symptoms are randomly mixed throughout the program to reduce response bias,
although less severe symptoms are presented at the beginning and at the end to prevent
children from becoming discouraged. The program employs three modalities to present
the symptoms. First, the symptoms are visualized using pictures of Dominic engaging in a
situation at home, at school, or with friends. Second, a text at the bottom of the screen
describes the symptom. Third, a voice-over reads the text aloud and asks the child whether
he/she feels, thinks, or acts like Dominic. Children can respond to the questions by clicking
‘Yes’ or ‘No’ with the mouse. It takes about 10-15 minutes to complete the questionnaire.
Answers are recorded automatically, summed up to the seven scale scores and categorized in
one of the three categories described below. The scale scores are also added up to obtain
overall Internalizing, Externalizing, and Total problems score, but these are not categorized.
Criteria reflecting onset, frequency, duration, severity, and interference, are omitted
to adapt to the cognitive limitations of this age group. Several methods are used to
compensate for the absence of these criteria. First, words referring to time-related aspects,
such as ‘often’ and ‘a lot’, are included. Second, two cut-off points (1 and 2 SD’s above the
mean) divide the scale score into one of three diagnostic probability categories: ‘likely
absent’, ‘possible’, and ‘likely present’. This is another attempt to create some sense of the
severity, interference, and impairment at a disorder level and to compensate for the lack of
these criteria at a symptom level. Therefore, the scale scores only approximate a DSM-IV
diagnosis; accordingly, they are referred to as a ‘tendency towards a DSM-IV diagnosis’.
The various modalities through which the symptoms are represented (i.e., visual,
auditory and textual), the effort to phrase the questions in a developmentally sensitive
way (i.e., by omitting time-related components and abstract concepts), and the adaptation
of the character to reflect the ethnicity, sex, and language of the child, intend to make the
questionnaire suitable for various children. The program is therefore applicable for not
only young children, but also cultural minorities (multi-ethnic societies) and children who
are developmentally or verbally challenged (Shillingsburg, Shapiro, Ragsdale, & Sikorski,
2008). The computerization makes the presence of an adult redundant; accordingly, young
children are less likely to provide socially desirable answers, making the questionnaire less
vulnerable to response bias. It increases anonymity and privacy when answering questions
about sensitive topics that may otherwise be experienced as intrusive, uncomfortable, or
unsafe, and elicit denial. Finally, the combination of multiple disorders, both internalizing
and externalizing, the short administration time, and the possibility to administer the
program in groups supervised by lay-interviewers increases the cost-effectiveness and
makes the program useful for screening purposes by front line service providers, large
scale epidemiological studies, and studies on prevention and intervention effectiveness.
A disadvantage is that the norms are based largely on a Canadian convenience
population sample and are not representative for the Dutch population. Furthermore, the
omission of time-related components and the dichotomous response format raises
questions about the usefulness of the instrument for outcome studies, since small and
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gradual changes (e.g., in frequency or intensity) can be detected less easily (Myers &
Winters, 2002a), specifically in the scales with a small number of items (e.g., SAD or ODD).
The results regarding the accuracy of child-report when using various response formats
are inconsistent. Some studies showed that children tend to avoid giving a definite answer
if there are more response options (a bias towards the center of the scale) while other
studies showed that forced choice options increase suggestibility (‘yes’-bias) (Chambers &
Johnston, 2002; Mellor & Moore, 2013). Rocha et al. (2013) reported that response biases
depend greatly on how well the question is comprehended. The program of the Dominic
Interactive provides for a ‘response set-alert’ when there is an unlikely amount of
‘yes-‘answers, which warns the clinician to verify the answers.
Despite these limitations, several studies addressing topics such as screening of
specific target groups, e.g., adoptees (Gagnon-Oosterwaal et al., 2012), prenatal cocaineexposed children (McLaughlin et al., 2011), suicidal ideation (Wyman et al., 2009), and brain
anomalies in children with ODD (Fahim, Fiori, Evans, & Pérusse, 2012), as well as prevalence
and epidemiological research (Kovess-Masféty, Shojaei, Pitrou, & Gilbert, 2009) have
demonstrated the utility of the Dominic Interactive and the value of child self-report in
general. It has also been recommended as an adequate and useful instrument in
assessment protocols, e.g., for depression (Chrisman, Egger, Compton, Curry, & Goldston,
2006) and for victims of domestic violence (Olaya, Tarragona, de la Osa, & Ezpeleta, 2008).

Psychometric properties
To evaluate the quality of assessment instruments, it is essential to test their psychometric
properties. Reliability and validity are the two main psychometric concepts that need to
be established to assure the assessment quality of an instrument. The international
literature offers considerable variety in terminology and definitions of these concepts as
well as a broad range of statistical strategies to determine them. To create consistency, we
adhere to the definitions and categories provided by the Dutch Committee for Test
Evaluation (COTAN: Commissie Testaangelegenheden Nederland, http://www.cotandocumentatie.nl).
Reliability can be defined as the extent to which a test result represents the true
individual score and is consistent under similar conditions (in parallel versions, over time or
between raters). The types of reliability to be established (i.e., internal consistency,
test-retest reliability, or inter-rater reliability) depend on the purpose of the test and the
possible sources of error that are associated with that test (e.g., a score on a depression
questionnaire should not reflect a temporary miserable mood, implying that test-retest
reliability of this test is important). Validity is the extent to which the test result meets the
intended goal of the test. The classical tripartite division of test validity contains content
validity, construct validity, and criterion validity (Evers, Lucassen, Meyers, & Sijtsma, 2010;
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Myers & Winters, 2002a). Content validity is a non-statistical type of validity and refers to the
degree to which the items encompass all aspects of the defined concept or the underlying
theory (e.g., the items of a depression questionnaire should cover all characteristics of
depression). Construct validity assesses whether the measure reflects the intended
theoretical concept (e.g., whether a depression questionnaire really measures depression
and not anxiety). This can be determined by factor analysis, by comparing groups that are
expected to differ on the construct of interest, and by computing correlations with
measures that are assumed to measure the same concept (convergent validity) or that
intend to measure a concept not related to the target construct (divergent or discriminant
validity). Criterion validity addresses how adequately a test score predicts non-testing
behavior (e.g., whether a person who is identified as being depressed by a depression
scale is more likely to use mental health care). Various types of reliability and validity are
closely related; however, there is also some hierarchically structure in it, meaning that
reliability is a prerequisite for some types of validity and that content validity and construct
validity are essential to assess criterion validity (Myers & Winters, 2002a).

Psychometric properties of the Dominic questionnaires
Since the Dominic Interactive is meant to screen for potential mental health problems,
test results should not be a representation of a transient mood related to a specific
moment or event. Stability of test scores within a limited time period (test-retest reliability)
is therefore an essential psychometric property to be determined, besides the traditional
test score reliability, in the literature referred to as internal consistency. Regarding the
validity, the present review of psychometric studies on the Dominic questionnaires
focuses on construct and criterion validity. Validation of the underlying DSM-based
classification system of mental health disorders (construct validity) is indispensable to
validate the decisions based on the Dominic Interactive. Additionally, criterion validity is
an important psychometric property concerning the screening capacity of the instrument,
meaning that the Dominic Interactive should be able to discriminate between children
who indeed are in need of care and the ones that function adequately. The content
validity of the Dominic questionnaires will be evaluated into detail in the overall discussion
of this thesis.
Table 2 lists all studies that evaluated the psychometric properties of all Dominic
versions. The table presents actual psychometric values as established in the respective
studies. Most studies have been conducted in Canada and the US, but in the last decade,
the instrument has also been introduced in Europe. Several studies have been carried out
in small and specifically targeted samples, e.g., inpatient and mentally disabled children
(Shillingsburg et al., 2008), African-American boys (Bidaut-Russell, Valla, Thomas, Bergeron,
& Lawson, 1998), at-risk children (de la Osa, Ezpeleta, Granero, Olaya, & Doménech, 2011),
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Table 2 Characteristics of studies measuring psychometric properties of the
Dominic questionnaires

Study

28

Dominic
version

N

Age

Type

Country

Dimensions
assessed

Valla (1994)

Dom

104
143
117

6-11

CO, CL

Canada

Subscales

Valla (1997)

Dom-R

340

6-11

CO

Canada

Subscales
Int
Ext

Bidaut-Russell
(1998)

Dom-R: Terry

36

5 ½-13

CO, CL
At risk

US

Subscales

Murphy (2000)

Dom-R

37

6-8

CO, CL

US

26 items of SAD,
GAD MDD

Dugré (2001)

Dom-R

334

6-9

CO

Canada
France

Subscales

Valla (2002)
Chan Chee
(2003)

DI

403

6-12

CO, CL

France

Subscales
Int
Ext
COMP

Linares
Scott (2006)

DI

322

6.1 years

CO
At risk

US

Subscales
Int
Ext
Total

Shillingsburg
(2008)

DI

59

12-17

CL

US

Subscales
Int
Ext
Total
COMP

Shojaei (2009)

DI

1,767

6-11

CO

France

Subscales
Int
Ext
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Psychometric properties
Reliability
Comparison
method

IC (α)

Clinical referral +
DISC-2 (P),
DSM-III-R diagnosis (C)

.62-.88

Scales: .59-.74

None

.64-.89

Scales: .71-.81
Items: 89% > .40
22% > .60
DC:
.44-.69
Att:
36-55 %

Dom-R: Terry (P)

.78-.90

Scales:
Items:
DC:
Att:

None

Test-retest
(ICC/K)

Validity
Construct (r)

Criterion (K)

1

Parent
agreement
(K/r)

Ref: p < .05
(all scales)
DC: .64-.88

.77-.88
70% > .40
.71-.76
37-50 %

DC: .08-.29

Scales: .62-.77
Items: 85% > .40
31% > .60

None

.50-.87

Clinical referral
DSM-IV diagnosis (C)

.55-.84

CBCL (P)
APS (O)
CTRS (C)
PSI (P)

.61-.92

None

.66-.94

None

.62-.89

EFA: 2 factors
(Int-Ext) 70%
R2, MDD on
both
Ref: p < .01
(all scales)
DC: .05-.39
APS: .15-.21
CTRS: .01-.16

CBCL: -.06-.16
PSI: -.03-.20

Scales: .81-.97
Items: 88% > .40
65% > .60

Ref: p < .01 (ext)
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Table 2 Continued

Study

Dominic
version

N

Age

Type

Country

Dimensions
assessed

de la Osa (2011)

DI

55

6-11

At risk

Spain

Subscales
Int
Ext
Total
COMP

Bergeron (2013)

DI

585

6-11

CO, CL

Canada

Subscales
Int
Ext

Smolla (2004)

AD

128

12-16

CO

Canada

Subscales

Bergeron (2010)

DIA

607

12-16

CO, CL

Canada

Subscales
Int
Ext

Note. Dom = Dominic, original DSM-III based pictorial format, Dom-R = Dominic-R, DSM-III-R based blended
format, DI = Dominic Interactive, DSM-IV based computerized format, AD = Adolescent Dominic, DSM-III-R
based blended format, DIA = Dominic Interactive for Adolescents, DSM-IV based computerized format, CO =
Community sample, CL = Clinical sample, SAD = Separation Anxiety Disorder, GAD = Generalized Anxiety
Disorder, MDD = Major Depressive Disorder, ODD = Oppositional Defiant Disorder, Int = Internalizing problems,
Ext = Externalizing problems, COMP = Strengths and Competencies, C = Clinical judgment, P = Parent, O =
Trained Observer, DISC = Diagnostic Interview Schedule for Children, CBCL = Child Behavior Checklist, APS =
Affect in Play Scale, CTRS = Conners Teachers Rating Scale, PSI = Parenting Stress Index, DICA = Diagnostic
Interview for Children and Adolescents, CAFAS = Child and Adolescent Functioning Assessment Scale, PECFAS

and specific age ranges (Linares Scott, Short, Singer, & Minnes, 2006; Shillingsburg et al.,
2008), or with a subset of items (Murphy et al., 2000), complicating the interpretation and
generalization of the findings. Five studies were conducted in larger samples of the
community population, four of which used the version created for primary school children
(Bergeron, Berthiaume, St-Georges, Piché, & Smolla, 2013; Shojaei et al., 2009; Valla et al.,
1997; Valla et al., 2002). Some studies included an outpatient clinical sample as a comparison
group (Bergeron et al., 2013; Valla et al., 2002).
Regarding the general test reliability (‘internal consistency’), all studies demonstrated
acceptable to good alpha values for most scales, regardless of age, sex, sample, and
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Psychometric properties
Reliability
Comparison
method

IC (α)

Test-retest
(ICC/K)

DICA (P)
CBCL (P)
PECFAS/ CAFAS (C)

Clinical referral
CSI-IV (P)

Clinical referral
DSM-IV diagnosis (C)

.63-.91

Scales: .70-.81
DC:
.31-.62

.52-.83

Scales: .81-.89
Items: 85% > .40
54% > .60
DC:
.52-.76

.69-.89

Scales: .78-.87
DC:
.36-.71

Validity
Construct (r)

Criterion (K)

1

Parent
agreement
(K/r)

SENS: 82%
SPEC: 29%

DICA: .05-.34
CBCL: -.11-.42

Ref: p < .05
(all scales)

CSI-IV: .12-.48

Ref: p < .01
(all scales,
but SAD)
DC: .19-.92

= Preschool and Early Childhood Functioning Assessment Scale, CSI-IV= Child Symptom Inventory, IC = Internal
Consistency, DC = Diagnostic Category, Att = Attenuation, EFA: Exploratory Factor Analysis, Ref = Referral, SENS
= Sensitivity, SPEC = Specificity
Note. Internal consistency is represented by Alpha values (α); Test-retest reliability is indicated by intra class
correlations (ICC), and for symptoms and diagnostic categories by Kappa values (K); Relations with other
measures, as indicators of validity or informant agreement, are represented by Pearson’s correlations or Kappa
values when concerning diagnostic categories; p-values express the discriminative value between clinical and
non-clinical groups based on referral (cf. Myers & Winters, 2002b; Collett et al., 2003a; 2003b; Silverman &
Ollendick, 2005)

character figure (Dominic vs. Terry) (e.g., Bergeron et al., 2013; Bergeron et al., 2010; Linares
Scott et al., 2006; Shojaei et al., 2009; Smolla et al., 2004). However, the results for Specific
Phobia, Separation Anxiety Disorder, and Strengths and Competencies consistently
showed lower values (Bergeron et al., 2013; Bergeron et al., 2010; Chan Chee et al., 2003;
Linares Scott et al., 2006; Shillingsburg et al., 2008; Shojaei et al., 2009; Smolla et al., 2004).
Stated arguments were the heterogeneity of the Specific Phobia scale and the Strengths
and Competencies scale and a small fewer number of items on all three scales. Test-retest
reliability results are available at three levels, i.e., scale level, as indicated by intra class
correlations (ICC), symptom level, and diagnostic category, both expressed by Kappa
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values. Test-retest reliability at scale and symptom level showed somewhat better results
compared to the stability of diagnostic categories. In general, clinical samples seem to
yield higher ICCs and Kappas compared to community samples, probably due to higher
base rates of more severe symptoms and because children are better “psycho-educated”
about their symptoms (Shillingsburg et al., 2008; Valla et al., 1997). Furthermore, several
studies showed an age effect in that younger children (6-8 years old) showed less response
stability compared to the older ones (9-11 years old) (Bergeron et al, 2013; Bergeron et al.,
2010; Shillingsburg et al., 2008; Smolla et al., 2004; Valla et al., 1997).
Studies on the validity of the Dominic questionnaires are more complicated to
interpret because there is no “gold standard” for assessing mental health problems in
children. Generally, diagnostic interviews or other questionnaires intending to measure
similar or related concepts are correlated with the targeted instrument. As stated before,
few self-report instruments capture both internalizing and externalizing problems at this
age range, and most of these instruments as well as diagnostic interviews are subject to
several limitations related to cognitive immaturity of children at this age. Parent and
teacher reports cannot be considered adequate comparison methods because informants
are known to systematically disagree because of different perspectives on child behavior
(Kraemer, Measelle, Ablow, Essex, Boyce, & Kupfer, 2003). As a result, establishing construct
as well as criterion validity is a difficult task. Research on the construct validity of the
Dominic questionnaires is scarce. The study of Linares Scott et al. (2006) is the only one
that used child behavior in a play situation as a validation method coded and rated by a
trained observer using conceptually equivalent measures, although they refer to it as
criterion instead of construct validity. Factor analysis is an alternative statistical method to
examine construct validity. Only one psychometric study on the Dominic-R conducted in
a sample of 6-9 year old children has performed exploratory factor analysis at a scale level
(Dugré, Trudel, & Valla, 2001) and found evidence for two underlying constructs, i.e.,
Internalizing and Externalizing problems. The anxiety scales (SPh, SAD, and GAD) loaded
on the Internalizing scale and ODD, CD, and ADHD loaded on the Externalizing scale. MDD
appeared to be related to both factors. However, separate analysis for boys and girls
showed some differences. Two similar factors emerged for boys, but MDD loaded
completely on the Externalizing scale. On the contrary, only one factor emerged for girls.
To determine criterion validity, studies on mental health instruments have traditionally
used referral to mental health care or clinical judgment as external criteria. Several studies
that evaluated the Dominic questionnaires confirmed the adequate ability of all Dominic
scales to differentiate between a clinical and non-clinical population, although some
studies found stronger discriminatory power of externalizing problems (Valla et al., 1994)
and variations for boys and girls. Few studies used clinical judgment as a criterion, and the
results found are questionable, since the clinical assessment procedures vary (Valla et al.,
2002) and because the Dominic questionnaire instead of a completely independent
measure is used as a part of the decision making (Bergeron et al., 2010; Valla et al., 2002).
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Furthermore, these assessments are based on other informants’ reports (parents or
teacher) of which, as argued before, the value as criterion measure is disputable. Concurrent
validity using these measures is generally low. Only one study used sensitivity and
selectivity values, applying clinically evaluated impairment of functioning as criterion (de
la Osa et al., 2011).
Finally, the table also presents the results on informant correspondence (Bergeron et
al., 2013; Bidaut-Russell et al., 1998; de la Osa et al., 2011; Linares-Scott et al., 2006). Although
this is not considered an adequate measure of validating an instrument in this thesis, it is
often used to validate child self-reports because of the lack of appropriate measures.
Furthermore, it provides some insight into the relation of the Dominic Interactive as
self-report instrument with other informant measures used in clinical screening and
assessment. The low correlations between the Dominic Interactive all reflect the in ample
studies well-established poor inter-rater agreement, even though most are significant.
Summarizing the results of the psychometric studies on the Dominic questionnaires,
we can conclude that its reliability has been extensively evaluated, consistently revealing
the same results across different studies, Dominic versions, and samples. Irrespective of
sex, age and, sample, general test reliability has repeatedly demonstrated adequate values
for all scales, except for Specific Phobia and Separation Anxiety Disorder. Several
explanations have been suggested, yet, no study has attempted to improve the reliability
of those scales or applied other statistics methods. Although Cronbach’s alpha is the most
frequently used indicator of the reliability of a test-score, it is also known to underestimate
the real reliability of a test. Specifically mental health questionnaires, which are known to
be heterogeneous, yield skewed scale distributions, and when response categories are
categorical (as they are in the Dominic Interactive), other measures might give a more
accurate estimation of reliability (Green & Yang, 2009; Greer, Dunlap, Hunter, & Berman,
2006; Zinbarg, Revelle, Yovel, & Li, 2005). Test-retest reliability is moderate to good at scale
and symptom levels as well as for diagnostic categories. Stability however does seem to
increase with age.
Research on construct validity is lacking, and evidence of the assumed latent factor
structure is desperately needed to come to adequate decision-making regarding the
mental health problems that the Dominic questionnaires intend to screen. Next, to be
able to create meaningful norms, it is essential to determine whether the conceptual
framework, the relatedness of the items to the scale concepts, and the scale means are
comparable across important sample characteristics, such as age and sex. Reviewing the
present psychometric studies only one study contained a large-enough sample to
conduct a confirmatory analysis and establish measurement invariance. In addition, a
large representative community sample is necessary to create appropriate norms, since
the currently available norms are based largely on a small Canadian convenience sample.
Finally, expanding the use of the Dominic Interactive cross-culturally requires a
confirmation of the underlying factor structure in each separate country, the comparability
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of the scale-structure across countries, and the availability of nationally representative
norms (Evers et al., 2010). Considering criterion validity the Dominic questionnaires
adequately discriminate between community and clinical samples when using referral to
outpatient clinical facilities as a criterion measure. Other strategies to determine criterion
validity have not been studied sufficiently.

Current thesis
This thesis contains four studies on the Dominic Interactive. The overall aim of the studies
was to assess the psychometric properties of the Dutch version of the Dominic Interactive,
to fill some of the remaining gaps in prior psychometric research on this instrument, and
to determine its additional value as a child self-report screening instrument in both
research and clinical practice. The first study (Chapter 2) aimed to replicate the reliability
properties, i.e., general test reliability (‘internal consistency’), test-retest reliability at
symptom and scale levels, and potential age and sex differences in these values in a Dutch
convenience sample of 6-11 year old children in two public schools and two special
education schools. Furthermore, we tried to replicate the findings of the only other
available study on the DSM-factor structure of the Dominic Interactive (Dugré et al., 2001)
by conducting a confirmatory factor analysis (CFA) at a scale level and attempted to
explore the factor structure at a symptom level. We also tested criterion validity by using
referral to special education as a criterion, since in the Netherlands, a DSM-diagnosis is
required to gain access to these schools. Finally, we examined the inter-rater agreement
and differences between children and their mothers’ responses to the same questions of
the Dominic Interactive.
The second, third, and fourth study used data from the School Children Mental Health
in Europe (SCMHE) study, a large European survey to determine prevalence rates of the
most common mental health problems in primary school children in seven European
countries and to select screening instruments to identify children at risk for mental health
problems. The second study (Chapter 3) addressed the reliability of the Dominic Interactive
in a large randomly selected Dutch community sample, introducing an alternative measure
(Omega) to address the problem of the consistently lower reliability results of three scales.
In this study, we also tested the construct validity of the seven-scale factor structure by
conducting a confirmatory factor analysis at a symptom level, and we examined whether
this structure was invariant for boys and girls and for younger and older children.
The third study (Chapter 4) examined the utility of the Dominic Interactive as a
measure to in examining the stability of internalizing and externalizing problems in Dutch
children over a one-year time period, and in detecting possible cross-developmental
paths. Furthermore, we looked at maternal mental health as a potential influencing factor
of these developmental paths and tried to address the additional value of child self-report
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in studies on child development and potential correlates. No prior study used the Dominic
Interactive to explore the stability of child mental health over a longer period.
The fourth and final study (Chapter 5) tested the usefulness of Dominic Interactive as
a screening tool in primary school settings across seven European countries and examined
its possibilities to make cross-country comparisons in large-scale prevalence and
epidemiological studies. We did this by establishing construct validity of the seven-scale
DSM-structure of the Dominic Interactive in seven European countries and testing
whether the results generated by the Dominic Interactive were comparable across
countries (measurement invariance). In the final chapter of this thesis (Chapter 6) I will
present a summary of the main findings and a reflection on these findings from different
perspectives, ending with limitations of this thesis and implications for research and
clinical practice.
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CHAPTER 2

Abstract
Children and youths’ self-report of mental health problems is considered essential but
complicated. This study examines the psychometric properties of the Dominic Interactive,
a computerized DSM-IV based self-report questionnaire and explores informant
correspondence. The Dominic Interactive was administered to 214 Dutch children, 6 to 11
year old, 122 attended special education schools and 92 children attended public schools.
Within two weeks 155 children were reassessed. Parents of 211 children completed a
paper version of the Dominic Interactive. The findings showed moderate to good internal
consistency and test-retest reliability, although stability increased with age. Factor structure
concerning generalized anxiety disorder and major depressive disorder displayed ambiguous
results. Comparing special education with public school children revealed that both
parents and children in special education reported significantly more problems on almost
all scales. The results on informant correspondence revealed that discrepancies in reports
were not consistent across individual pairs; they were due to a few extreme cases.
Eliminating these cases increased the agreement in reports. Although more research is
needed to determine the value of the Dominic Interactive, the Dominic Interactive has
the potential to contribute with its unique features to the existing self-report instruments
for screening and assessing child mental health.
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Introduction
The importance of early screening in effective treatment of mental health problems in
children is indisputable. Besides assessment by caretakers, teachers, general practitioners,
and older children, it is widely agreed that even primary school children can provide a
unique contribution to their own mental health assessment (Achenbach, McConaughy, &
Howell, 1987; Arseneault et al., 2005; Bird, Gould, & Staghezza, 1992; Edelbrock, Costello,
Dulcan, Calabro-Conover, & Kallas, 1986; Ialongo et al., 2001). Although available mental
health questionnaires show sufficient reliability and validity (Silverman & Ollendick, 2005),
there is also evidence that it is important to consider the age and corresponding immaturity
when administering mental health questionnaires to young children (Arseneault et al.,
2005). The Dominic Interactive, a computerized questionnaire for primary school children
(Valla, 2000), supports the written questions with visual and auditory formats and therefore
may be of additional value to the existing set of self-report instruments used for screening
and assessment of child mental health problems. The objective of the present study was
to establish the psychometric properties of the Dominic Interactive.
Both clinicians and researchers agree that evidence-based child mental health
assessment requires information from multiple informants (Achenbach et al., 1987; Jensen
et al., 1999; Mash & Hunsley, 2005). Yet, numerous studies have revealed that informant
discrepancies are an inevitable ingredient of multisource information. For instance,
parents and teachers are known to report more externalizing behavior compared to
children themselves while children are known to report more internalizing problems as
well as conduct symptoms that are concealed from parents (Arseneault et al., 2005; Bird et
al., 1992; Edelbrock et al., 1986; Ederer, 2004; Jensen et al., 1999). For decades, there has
been an on-going debate on determining an accurate informant; however, there have
been no definite conclusions (De Los Reyes, 2011). Recently, the discussion has taken on a
completely new direction by examining how the informant discrepancies can yield
meaningful information about child mental health (De Los Reyes, 2011). Once again, this
discussion emphasizes the value of child self-report in addition to parents and teachers’
perspectives in the screening and assessment of mental health problems, treatment
planning, and evaluation as well as in epidemiological studies.
In addition to diagnostic interviews, like the DISC, DICA, and ADIS, a growing number
of self-report questionnaires underlines the necessity of children’s perspectives in the
screening and assessment of mental health problems, specifically with regard to
internalizing problems e.g., RCADS, SCARED, MASC, and CDI (Klein et al., 2005; Silverman &
Ollendick, 2005). Studies on these instruments have provided sufficient and adequate
evidence on reliability and validity across different ages (mostly 6 to 18 years old).
Numerous studies have also questioned the reliability of self-report in younger children
(ages 6 to 9 years) due to cognitive, linguistic, and social-emotional immaturity (Edelbrock
et al., 1985; Fallon & Schwab-Stone, 1994) and emphasized the need for appropriate
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developmental accommodations (Ollendick et al., 2001). Furthermore, younger children
need more help with the existing questionnaires in terms of explaining or reading
questions aloud. Some evidence suggests that younger children are more susceptible to
this kind of adult interference and therefore provide answers that are more socially desirable
(Grills & Ollendick, 2002). Finally, self-report instruments for ADHD and externalizing
behavior are scarce and those that are available suffer from several psychometric
limitations (Collett et al., 2003a; 2003b).
The Dominic Interactive is a self-report instrument for screening and assessing
child mental health (Valla, 2000). This is a computerized and structured questionnaire
for children aged 6-11. It consists of seven scales representing the most common mental
health problems in primary school children: Specific Phobia (SPh), Separation Anxiety
Disorder (SAD), Generalized Anxiety Disorder (GAD), Major Depressive Disorder (MDD),
Oppositional Defiant Disorder (ODD), Conduct Disorder (CD), and Attention Deficit
Hyperactivity Disorder (ADHD). These scales were developed based on the Diagnostic
and Statistical Manual of Mental Disorders, 4th edition (American Psychiatric Association,
1994), just as most of the currently used self-report questionnaires (Silverman &
Ollendick, 2005). By supporting the questions with visual and auditory modalities and
by omitting time-related components, age-inappropriate criteria, and highly abstract
criteria, the Dominic Interactive might be of additional value to other self-report
questionnaires, specifically in the screening of younger children, less verbally gifted
children, or children with limited reading skills. Furthermore, the computerized
cartoonlike format is not only appealing to children and matches their modern ways of
communicating, but also allows for a complete self-administration without interference
of an adult interviewer, minimizing the risk of socially desirable answers. Finally, the
Dominic Interactive encapsulates a broad range of problems, including both
internalizing and externalizing problems.
The pictures of the Dominic-R, the first paper version that combined visual and
auditory input, were based on the criteria of the Diagnostic and Statistical Manual of
Mental Disorders, 3rd revised edition (American Psychiatric Association, 1987) and daily
situations in children’s life (Valla et al., 1994). They were validated by a pilot study and
judgment of clinical experts. The subsequent development of the computerized Dominic
Interactive contained only minor adjustments to comply with DSM-IV (Valla, 2000).
Research on the Dominic-R demonstrated good internal consistency, test-retest reliability,
and satisfactory concurrent and discriminant validity (Valla et al., 1994; Valla et al., 1997).
Moreover, these studies yielded more favorable reliability results compared to the original
Dominic questionnaire, which was purely picture-based (Valla et al., 1994), and the DISC-R
(Schwab-Stone et al., 1994) or the DICA-R (Boyle et al., 1993), which were only auditorybased. By using the computer as a medium to present the questions, the Dominic
Interactive aimed to reduce socially desirable answers by eliminating the need for an adult
interviewer (Valla, 2000). Although no further increase in reliability has been established,
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studies on the Dominic Interactive confirmed the favorable psychometric properties of
the Dominic-R (Linares Scott et al., 2006; Shojaei et al., 2009; Valla et al., 2002).
Nonetheless, research on the Dominic Interactive is still scarce and few studies have
investigated its DSM-IV based structure. Studies that attempted to validate the underlying
structure of this categorical classification system have experienced problems, such as
difficulties differentiating between disorders, comorbidity, and heterogeneity (Lahey,
Applegate, Waldman, Loft, Hankin, & Rick, 2004; Lahey et al., 2008; Watson, 2005). To our
knowledge, Dugré, Trudel, and Valla’s study (2001) was the only one to explore the latent
structure of the Dominic-R in a Canadian and French sample. In both samples factor
analysis of these seven scales showed evidence for two main underlying factors
corresponding to internalizing and externalizing problems. SPh, SAD, and GAD related to
internalizing problems while ODD, CD, and ADHD related to externalizing problems. The
depression scale (MDD) correlated with internalizing as well as externalizing problems.
However, the Dominic-R is based on the DSM-III-R and because there are no studies about
the factor structure of the DSM-IV based Dominic Interactive, the present study aims to
take a closer look at the underlying structure. Considering the upcoming DSM-V, at this
moment in only two of the disorders included in the Dominic Interactive, minor changes
are proposed (http://www.dsm5.org). The continuous development in the area of
developmental psychopathology not only requires careful consideration of these changes,
but also stipulates the need to study the recent available instruments and methods in
child and youth care.
In sum, the objective of the present study was to examine the reliability of the
Dominic Interactive, specifically the internal consistency and test-retest reliability. In
addition, we examined the construct validity, emphasizing the factor structure.
Furthermore, we studied the differences in reported level of mental health problems
between a public school sample and a special education sample. Finally, by administering
the Dominic Interactive not only to a sample of 214 children but also to their parents, we
made a first attempt to explore informant agreement and discrepancies.
Based on the previous findings, we expected both internal consistency and test-retest
reliability to be moderate to good (Linares Scott et al., 2006; Shojaei et al., 2009; Valla et al.,
2002). Second, because only small changes were made to the Dominic-R (based on
DSM-III-R) to comply with DSM-IV used in the Dominic Interactive, we expected factor
analysis to confirm the two main underlying factors in line with the study of Dugré et al.
(2001). Third, although not the focus of this study, we hypothesized that parents and
children in the special education sample would report more problem behavior compared
to parents and children in the public school sample because in the Dutch referral system,
a DSM-IV classification is required to get access to special education. Finally, in accordance
with other studies, we expected parent-child agreement to be low, with children reporting
more internalizing problems and parents reporting more externalizing problems
(Arseneault et al., 2005; Edelbrock et al., 1986; Ederer, 2004).
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Method
Participants
Participants were 214 children, 6 to 11 year old, and 211 parents. Children were recruited
from four schools, two public and two special education schools in the Netherlands.
Information letters and active consent forms were distributed to the parents of all children.
The response rate was 50% for both public schools. The response rate was 60% and
64% for the special education schools. From the public schools, 92 children (43.5% boys,
M = 8.4 years, SD = 1.48) and 91 parents participated. From the special education schools,
112 children (70.5% boys, M = 8.5 years, SD = 1.54) and 110 parents participated. In the
Netherlands, these schools aim to educate children with average intelligence that do not
function properly within the regular education system due to mental health problems.
Most children were diagnosed with a psychiatric disorder, as a DSM-IV diagnosis is an
admission criterion to these schools. For privacy reasons, these schools did not reveal
information about the type of psychiatric disorders. The special education sample
consisted of almost three times as many boys (n = 86) as girls (n = 36), (χ2(1, N = 214) = 15.81,
p < .001). The Ethical Committee of Social Sciences approved this study.

Procedure
The Dominic Interactive was administered individually at school in the presence of a trained
master level (MA) student. Confidentiality was fully assured. The Dominic Interactive is self-
administered and therefore the role of the examiner was limited to answering questions
and supporting children to finish the computer program.
On the computer, the child read a short introduction that explained how to use the
program. Subsequently, the child was introduced to Dominic, a boy or girl depending on
the child’s sex. A voice-over described a symptom of a specific disorder according to
DSM-IV criteria, e.g., “Do you often fight with adults, like Dominic?” or “Do you worry a lot
about being separated from your parents?” The voice-over was supported by a picture of
Dominic displaying the corresponding behavior in a daily life situation, at home, at school,
or with other children. The child was asked to indicate whether he/she feels, acts, or thinks
the same way as Dominic by responding “Yes” or “No” using the mouse (see Figure 1).
Most children completed the Dominic Interactive within 10-15 minutes. From the total
sample of 214 children, a subsample of 155 children was reassessed within 7 to 14 days
after the first assessment. Paper versions of the Dominic Interactive questions were sent
to the parents at the same time.

Measures
Valla and his team translated the original North-American version of the Dominic Interactive
into Dutch. In addition, a Dutch clinical expert made some linguistic adjustments, resulting
in the version that was used in this study. This questionnaire contains 91 questions, of
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Figure 1 Example of symptom visualized in Dominic Interactive
which 81 items assess symptoms of the seven most common mental health problems in
primary school children, SPh, SAD, GAD, MDD, ODD, CD, and ADHD (Valla, 2000). The
remaining 10 items form the Strengths and Competencies subscale. The diagnostic
category Specific Phobia differs from the other subscales because it consists of multiple
types of phobias; therefore, it does not exactly reflect the DSM-IV criteria.
Responses are automatically recorded and analyzed. Sum scores are calculated for
each subscale and for the internalizing (SPh, SAD, GAD, MDD) and externalizing (ODD, CD,
ADHD) scales. The scores on these scales can be combined to form a total sum-score. For
each subscale, two cut-off points are used based on both DSM-IV criteria and statistical
measures, i.e., mean and standard deviation (Valla, 2000). These cut-off points classify the
sum-score into one of three categories, “No problem,” “There could be a problem,” and
“There is a problem.” Because of cognitive immaturity of primary school children, DSM-IV
criteria regarding the age of onset, duration, frequency, or impairment are omitted.
Consequently, classified scores do not indicate straightforward DSM-IV diagnoses but
“tendencies toward” a DSM-IV disorder.
For parents, paper questionnaires contained 90 questions similar to the child version,
e.g., “Does your child often fight with adults?” and “Does your child worry a lot about
being separated from his/her parents?” The last question “Did you like the Dominic
game?” was omitted from the parent version. The answering format was similar to the
child version. Subscales scores were calculated when parents completed 2/3rds of the
questions of every subscale.
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Statistical analyses
Internal consistency. Cronbach’s alpha (α) was used to examine internal consistency of
the subscales. Values above .70 are considered acceptable, values above .80 are good, and
values above .90 are excellent (Cohen, 1977).
Test-retest reliability. Kappa (κ) was used as an indicator of test-retest reliability for
nominal response variables at the symptom level. Following Cohen’s criteria for judging
the size of this correlation, values .40 < κ < .60 are moderate and .60 < κ < .80 are substantial
(Landis & Koch, 1977). A low Kappa indicates a large response discrepancy between two
measurements. Paired t-tests were used to determine differences in reliability between
6-8 years old and 9-11 years old children. Intra class correlations (ICC) were used as
indicators of test-retest reliability at the scale level. ICC levels can be interpreted similarly
to Kappa (Fleiss & Cohen, 1973). The degree of attenuation is an additional measure used
to establish the stability of the response pattern. This refers to the proportion of negative
responses given at retest, considering a positive response in the first administration.
Construct validity. To test the factor structure, a Confirmatory Factor Analysis (CFA) with
seven subscales and item loadings on their corresponding factors would be the most
appropriate technique. However, the number of items (91) is too large for the sample size
used and exceeds the usual criterion of having 5 cases or more for each estimated
parameter (Bollen, 1989; Troutt, 2006). Thus, we decided to follow an alternative two-step
procedure. First, we examined the factor structure by testing a one-factor CFA for each
subscale separately. We used Mplus 6.1 (Muthén & Muthén, 1998-2006) to test the
one-factor models. Because the response scales of the items are binary (1 = yes and 0 =
no), we used probit regressions of the items on the factors utilizing the Weighted Least
Square estimator with a Mean- and Variance-adjusted chi-square test statistic (WLSMVestimator). Second, because the seven problem subscales are expected to form two
underlying (second-order) factors (i.e., internalizing and externalizing disorders), we
decided to conduct CFA on the seven subscales. However, some subscales have items
that also belong to other scales (GAD has 2 items from ODD, 2 items from MDD, and
2 items from ADHD; MDD has 2 items from ODD, and 4 items from ADHD; CD has 1 item
from ODD), with some externalizing items being added to internalizing scales
(6 externalizing items to MDD, 4 externalizing items to GAD and 1 internalizing items to
ADHD). Consequently, a simple factor structure with internalizing subscales loading only
on the second-order factor called internalizing disorders and externalizing subscales
loading purely on the second-order factor called externalizing disorders was not expected.
We decided to use exploratory Factor Analysis (EFA) with two factors, allowing subscales
to load on both factors. EFA on the seven subscales was performed with the Maximum
Likelihood estimator. The raw scores on the subscales were transformed using the ln (raw
score + 1) transformation. For the goodness of model fit, we used the chi-square values,
p-value, Comparative Fit Index (CFI), and Root Mean Square Error of Approximation
(RMSEA) (Hu & Bentler, 1999).
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Group differences. We examined differences in the reported level of problems between
the special education and public school samples by age and sex using a MANCOVA. Partial
η2 was used to measure effect sizes to indicate the magnitude of differences between
special education and public school sample. An effect size of .01 is considered small, an
effect size of .06 is considered medium, and an effect size of .14 or higher is considered
large (Kittler, Menard, & Phillips, 2007).
Informant correspondence. The agreement and discrepancies between child and
parent reports were examined using intra class correlations and paired t-tests. To get a
better understanding of the discrepancies between child and parent report, we also
computed the standardized differences, as recommended by De Los Reyes and Kazdin
(2004), examined the distribution of these difference scores on all scales (cf. Weems, Taylor,
Marks, & Varela, 2010), and explored the agreement after eliminating the most extreme
disagreement cases (z > 2 or z < -2).

Results
Internal consistency
Since there is no a-priori reason to assume that the underlying structure is different for the
public or special education sample, overall Cronbach’s alpha coefficients displayed in
Table 1 were computed for child and parent reports. The results showed that alpha
coefficients were acceptable for four out of seven subscales for both child and parent
reports. Alpha coefficients for ADHD and the Internalizing, Externalizing, and Total
problem scale were good to excellent for both informants. Lowest alpha values were
found for SPh and Strengths and Competencies in both child and parent reports. Finally,
the CD subscale showed questionable internal consistency for parent report, though
alpha for child report was acceptable. Alpha coefficients were comparable across sex and
age. A full report of these latter findings can be obtained from the first author.

Test-retest reliability
Symptom level. Kappa was used to indicate test-retest reliability for nominal response
variables of child report in the special education and public school samples (Cohen, 1960).
In the younger sample (6-8 year olds), 33 symptoms had moderate kappa values (≥ .40),
6 symptoms had substantial kappa values (≥ .60), and one had good kappa values (≥ .80).
A substantial number of symptoms (51) had low kappa values (< .40). This is in contrast
to the older sample (9-11 year olds), in which only 22 symptoms had low kappa values,
23 had moderate kappa values, 33 had substantial kappa-values, and 6 had good
kappa-values. Paired t-tests revealed that 9-11 year olds showed more stable answering
patterns compared to 6-8 year olds, t(83) = 7.66, p < .001.
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Table 1 Internal consistency of child and parent report and test-retest reliability
of child report
Internal consistency (α)
Child report

Test-retest reliability (ICC)

Parent report

Child report (n=155)

(N = 214)

(N = 211)

Total
(n = 155)

6-8 years
(n = 88)

9-11 years
(n = 67)

SPh

.59

.65

.71

.65

.83

SAD

.71

.74

.66

.59

.76

GAD

.73

.73

.73

.68

.79

MDD

.76

.80

.74

.68

.82

ODD

.72

.78

.69

.59

.82

CD

.73

.65

.74

.71

.81

ADHD

.83

.91

.76

.70

.85

INT

.87

.87

.77

.71

.85

EXT

.88

.92

.81

.78

.87

TOT

.91

.93

.81

.76

.88

COMP

.56

.65

.39

.29

.64

Note. SPh = Specific Phobia, SAD = Separation Anxiety Disorder, GAD = Generalized Anxiety Disorder, MDD =
Major Depressive Disorder, ODD = Oppositional Defiant Disorder, CD = Conduct Disorder, ADHD = Attention
Deficit Hyperactivity Disorder, INT = Internalizing problems, EXT = Externalizing problems, TOT = Total
problems, COMP = Strengths and Competencies

Scale level. To examine test-retest reliability at scale level, intra class correlations (ICC)
were computed. Table 1 shows substantial ICCs for the seven problem subscales and
Internalizing problems computed for the total sample (range .66 to .77). Externalizing
problems and the Total problem scale had good ICCs. In the younger sample (6-8 year
olds), the ICCs were also substantial, except for SAD and ODD. In the older sample, almost
all ICCs exceeded .80, except for SAD and GAD. The results supported the findings at item
level, with ICCs of all scales being higher for 9-11 year olds than for 6-8 year olds, again
indicating higher test-retest reliabilities for older children. The Strengths and Competencies
subscale had low ICCs. A full report of these findings can be obtained from the first author.
Attenuation. For every symptom, the proportion of attenuation was assessed for the total
sample and across two different age groups (6-8 and 9-11 year olds). In accordance with
test-retest reliability findings, attenuation rates were lower for 9-11 year olds than for 6-8
year olds. For 6-8 year olds, 19 symptoms had an attenuation rate higher than 15%, and 22
symptoms had an attenuation rate lower than 5%. This was in contrast to the 9-11 year old
children whose reports showed that 5 symptoms had attenuation rate greater than 15%
and 42 symptoms had attenuation rate lower than 5%.
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Table 2 One factor structure of child and parent report
Child report (N = 214)
χ

df

p

27

.877 1.000

< .001

SAD

37.06

20

.012

.956

GAD

162.36

90

< .001

.843

MDD

222.04 170

.005

SPh

CFI

Parent report (N = 211)

18.80

2

RMSEA

p

CFI

RMSEA

47.47

χ

27

.009

.946

.060

.063

61.87

20 < .001

.945

.100

.061

159.65

90 < .001

.887

.061

.907

.038

276.30

170 < .001

.886

.054

2

df

ODD

23.15

27

.677 1.000

< .001

46.68

.011

.972

.059

CD

77.90

65

.131

.956

.030

176.40

54 < .000

.929

.104

216.94 135

< .001

.877

.081

496.50

152 < .001

.942

.104

ADHD

27

2

Note. SPh = Specific Phobia, SAD = Separation Anxiety Disorder, GAD = Generalized Anxiety Disorder, MDD =
Major Depressive Disorder, ODD = Oppositional Defiant Disorder, CD = Conduct Disorder, ADHD = Attention
Deficit Hyperactivity Disorder
Note. CFI-values > .90 and RMSEA-values < .08 are in boldface

Construct validity
One-factor models. First, the factor structure was examined by testing a 1-factor CFA for
each subscale separately. Table 2 shows that for child report, five out of seven subscales
fitted the model adequately. For the GAD and ADHD subscales, the model fit was not
confirmed. For parent report, only the SPh and ODD subscale fitted the model adequately.
The model fit for SAD, CD, and ADHD was less acceptable. Finally, the data did not support
the factor structure of GAD and MDD.
Regarding factor loadings, the results in Table 3 reveal that for child report, only 8 of
79 factor loadings were below .40. For the ODD and CD subscales, all factor loadings were
above .40. For parent report, all factor loadings of the SAD, ODD, and ADHD scale items
were higher than .40. Only 10 out of 78 factor loadings, of which seven belonged to the
GAD and MDD subscale, were smaller than .40. These subscales showed overall lower
factor loadings compared to other subscales for both child- and parent reports.
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Table 3 Factor loadings in one factor structure of child and parent report
Child report (N = 214)
No variance

Factor loading
< .40

Parent report (N = 211)
No variance

Factor loading
< .40

SPh

18, 25

SAD

20

35

GAD

31, 68

16, 19, 21

MDD

58, 72

58, 64, 72, 83

ODD
CD

76

ADHD

57

56, 76

7, 52

60

Note. SPh = Specific Phobia, SAD = Separation Anxiety Disorder, GAD = Generalized Anxiety Disorder, MDD =
Major Depressive Disorder, ODD = Oppositional Defiant Disorder, CD = Conduct Disorder, ADHD = Attention
Deficit Hyperactivity Disorder

Second order factor models. Because certain items were used in different subscales and
a simple factor structure was not expected with CFA, we performed EFA with two factors.
Table 4 shows support for a two-factor structure for child report, with SPh, SAD, and GAD
loading high on one factor corresponding to Internalizing problems and ODD, CD, and
ADHD loading on the second factor corresponding to Externalizing problems. MDD
seemed to load on Externalizing problems. For parent report, the results were more
ambiguous, with MDD and GAD loading highly on the Externalizing factor and GAD
loading highly on the Internalizing factor. Both dimensions also correlated substantially
with each other.

Group differences
A MANCOVA was conducted to examine the differences in the level of reported mental
health problems between the public school sample and the special education sample.
Table 5 shows that in the special education sample, both parents and children reported
more problems on all scales and subscales (except for ADHD and Strengths and
Competencies in child report). Most subscales had an effect size that ranged from small to
medium, indicating that both parents and children in special education reported more
problems on the Dominic Interactive. Sex and age were also accounted for (F(8, 203) =
4.83, p < .000, partial η2 = .160 and F(8, 198) = 5.47, p < .000, partial η2 = .181, respectively).

48

RELIABILITY AND VALIDITY IN A DUTCH CONVENIENCE SAMPLE

Table 4 Two factor structure of child and parent report
Child report (N = 214)

Parent report (N = 211)

INT

EXT

INT

EXT

SPh

.42

.00

.41

.08

SAD

.68

-.04

.72

.00

GAD

.81

.21

.38

.69

MDD

.22

.76

.12

.90

ODD

.13

.55

.00

.66

CD

-.04

.54

-.12

.49

ADHD

-.01

.84

-.06

χ2

6.78

2

.90
5.70

df

7

7

p

.453

.575

CFI

1.000

1.000

RMSEA

< .001

< .001

r(F1*F2)

.69

.45

Note. SPh = Specific Phobia, SAD = Separation Anxiety Disorder, GAD = Generalized Anxiety Disorder, MDD =
Major Depressive Disorder, ODD = Oppositional Defiant Disorder, CD = Conduct Disorder, ADHD = Attention
Deficit Hyperactivity Disorder, INT = Internalizing problems, EXT = Externalizing problems
Note. Factorloadings > .30 are in boldface

Informant correspondence
Table 6 shows that intra class correlations (ICCs) between child and parent reports showed
little agreement across scales, ranging from .09 and .44. Paired t-tests showed that children
reported more SAD, GAD, MDD, and ODD symptoms while parents reported more ADHD
symptoms. To examine whether these differences represented more consistent differences
across parent-child pairs or simply a few extreme cases, we examined the distribution of
the standardized difference scores. It appeared that, for all scales, the discrepancies were
relatively normally distributed (see Figure 2 for an example of MDD). After eliminating
most extreme disagreement cases on both sides of the distribution (z > 2 or z < -2), ICCs
on all scales increased, indicating that compared to initial analysis, parents and children in
general agreed more in reporting mental health problems and that the discrepancies
might be caused by other factors.
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2.59 (.16)

4.39 (.26)

4.84 (.31)

2.17 (.17)

1.28 (.15)

4.86 (.36)

11.30 (.59)

8.14 (.56)

17.69 (.97)

9.13 (.11)

SAD

GAD

MDD

ODD

CD

ADHD

INT

EXT

TOT

COMP

9.38 (.12)

12.25 (1.12)

5.78 (.65)

7.73 (.69)

4.02 (.42)

.71 (.18)

1.16 (.20)

3.71 (.36)

3.27 (.30)

1.44 (.19)

.62 (.13)

2.16

12.92

7.22

14.85

2.25

5.48

14.01

5.45

7.51

20.25

14.03

F(1,210)

.143

.000

.008

.000

.135

.020

.000

.021

.007

.000

.000

p

.010

.058

.033

.066

.011

.025

.063

.025

.035

.088

.063

Partial η2

8.12 (.11)

17.00 (.89)

11.20 (.60)

8.65 (.49)

8.59 (.45)

1.28 (.13)

1.72 (.17)

4.93 (.27)

3.45 (.22)

.94 (.13)

1.21 (.13)

M (SD)

8.58 (.12)

8.59 (1.02)

5.49 (.70)

4.36 (.57)

4.45 (.52)

.59 (.15)

.66 (.19)

2.28 (.32)

1.80 (.25)

.51 (.15)

.63 (.14)

M (SD)

Special education Public school
(n = 119)
(n = 90)

7.66

37.09

37.06

31.31

35.59

12.25

17.30

38.90

23.54

4.74

8.83

F(1,161)

Parent report

.006

.000

.000

.000

.000

.001

.000

.000

.000

.031

.003

p

.036

.152

.152

.131

.148

.056

.078

.159

.103

.023

.041

Partial η2

Note. SPh = Specific Phobia, SAD = Separation Anxiety Disorder, GAD = Generalized Anxiety Disorder, MDD = Major Depressive Disorder, ODD = Oppositional Defiant
Disorder, CD = Conduct Disorder, ADHD = Attention Deficit Hyperactivity Disorder, INT = Internalizing problems, EXT = Externalizing problems, TOT = Total problems, COMP
= Strengths and Competencies

1.27 (.11)

M (SD)

M (SD)

SPh

Public school
(n = 92)

Special education
(n = 122)

Child report

Table 5 M
 ean scale differences between the special education and public school sample for child and parent reports
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Table 6 Discrepancies between child and parent report and agreement before and
after trimming
Parent-child discrepancies
Child report
(N = 214)

Parent report
(N = 211)

M (SD)

M(SD)

SPh

1.00 (1.32)

SAD

2.11 (1.97)

GAD

Parent-child agreement (ICC)a

t

p

Before
trimming

After
trimming

.96 (1.36)

.390

.697

.44

.67

.75 (1.35)

8.817

.000

.09

.25

3.92 (2.92)

2.74 (2.45)

5.174

.000

.22

.45

MDD

4.37 (3.40)

3.79 (3.19)

2.167

.031

.28

.48

ODD

1.74 (1.95)

1.27 (1.84)

2.901

.004

.21

.39

CD

1.04 (1.71)

.98 (1.42)

.476

.635

.28

.44

ADHD

4.52 (3.96)

6.81 (5.30)

-6.036

.000

.28

.47

INT

9.82 (6.86)

6.80 (5.65)

5.970

.000

.28

.46

EXT

7.15 (6.23)

8.73 (7.23)

-2.987

.003

.34

.52

TOT

15.44 (10.86)

13.37 (10.43)

2.491

.014

.35

.52

8.28 (1.13)

8.32 (1.18)

-.390

.697

.25

.33

COMP

2

Note. SPh = Specific Phobia, SAD = Separation Anxiety Disorder, GAD = Generalized Anxiety Disorder, MDD =
Major Depressive Disorder, ODD = Oppositional Defiant Disorder, CD = Conduct Disorder, ADHD = Attention
Deficit Hyperactivity Disorder, INT = Internalizing problems, EXT = Externalizing problems, TOT = Total
problems, COMP = Strengths and Competencies
Note. p-values < .05 and highest scale mean are in boldface
a
All ICCs are significant at the p < .001 level, except SAD without trimming (p < .05)
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Child rating higher than parent (+)
Parent rating higher than child (-)

Figure 2 Distribution of parent and child agreement on MDD

Discussion
The objective of the present study was to examine the psychometric properties of the
Dominic Interactive. Specifically, we studied internal consistency, test-retest reliability, and
construct validity. Furthermore, we focused on differences between children in public
schools and special education as well as on informant correspondence and disagreement.
Internal consistencies and test-retest reliabilities were moderate to good, indicating
sufficient coherence between the items of each subscale and a consistent answering pattern
between two measurements. These results were generally consistent with other studies
on the Dominic Interactive (e.g., Linares Scott et al., 2006; Shojaei et al., 2009; Valla et al.,
2002), showing that combining visual and auditory modalities rather than using only one of
both modalities leads to more reliable information (Boyle et al., 1993; Schwab-Stone et al., 1994;
Valla et al., 1997). Although the use of computer has advantages in terms of recording and
most children find this medium very attractive, it did not further increase reliability.
The construct validity results cannot be clearly interpreted. Factor analysis confirmed
five of the seven proposed subscales (i.e., SPh, SAD, ODD, CD, and ADHD) regarding child
report. These subscales adequately fitted the underlying two-factor structure. For parent
report, the results were more ambiguous. The GAD and MDD subscales did not fit the
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model well and overall factor loadings of these subscales were lower compared to other
child and parent subscales. Other studies reported similar results on the factor structure of
both Dominic Interactive and other DSM-IV based questionnaires for children (Dugré et al.,
2001; Hartman et al., 2001; Lahey et al., 2008).
The results on group differences revealed that both parents and children in the
schools for special education report more problems on all scales compared to the parents
and their children in the public schools, which is consistent with the Dutch school system
that demands a DSM-IV diagnosis for referral to special education. This might indicate that
the Dominic Interactive is a suitable instrument for screening mental health problems in
an at-risk group of children, coinciding with other studies on the Dominic Interactive (Valla
et al., 2002). Although it is possible that elevated scores of the children in the special
education sample are due to a heightened awareness of their symptoms as a result of
referral to special education, studies on this topic are scarce and findings inconclusive
because it is difficult to differentiate setting from problem type. More research is crucial to
determine the discriminating quality of the Dominic Interactive as part of validity testing,
preferably using structured interviews, other reliable and valid questionnaires, or
observational measures.
Regarding informant correspondence, the initial results were consistent with prior
research, showing little agreement between parents and children, as children reported
more internalizing problems while parents reported more ADHD-symptoms (Achenbach
et al., 1987; Bird et al., 1992; Ederer, 2004; Jensen et al., 1999). This might indicate that it is
indeed more difficult for parents to recognize internalizing problems in their children and
that these problems might be underreported when parents are used as single information
source. However, additional analyses did not show a consistent pattern of these
discrepancies across individual pairs. Even more, agreement increased after eliminating
the extreme disagreement cases, indicating that parents and children in general may
agree more than it would appear at first glance and that other factors might influence
agreement and disagreement, e.g., age, sex, ethnicity, problem type, and parental stress
(De Los Reyes & Kazdin, 2005).
Some specific findings can be highlighted. First, although test-retest reliability was
moderate to good, stability in child report did increase with age. One explanation can
relate to translation difficulties. Additional item analysis showed that almost half of the
questions with low Kappa-values and low corrected item-total correlations needed to be
clarified for children because these questions contained difficult words (e.g., ‘revenge’),
negatives (e.g., “not liking anything”) or double sentences (e.g., “do you follow your parents
everywhere because you don’t like being alone”). Increasing test-retest reliability across
age may reflect better understanding of some of these concepts. Another possibility is
that young children are in fact less able to report their symptoms consistently because of
cognitive immaturity (see Boyle et al., 1993; Edelbrock et al., 1985, 1986; Fallon & Schwab-Stone,
1994; Ialongo et al., 2001; Schwab-Stone et al., 1994).
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Second, regarding construct validity, the results showed that the data could not clearly
support the theorized underlying factor structure. In both child and parent report, MDD
had substantial factor loadings on the factor corresponding to externalizing problems
instead of internalizing problems, which was theoretically expected. GAD had substantial
factor loadings on both externalizing and internalizing underlying factors in parent report,
which is consistent with the findings of other scholars (e.g., Lahey et al., 2008). A potential
explanation concerns the conceptual meaning of GAD and MDD in children. GAD and
MDD can only be found in the adult section of DSM-IV. The criteria for these disorders
cannot be decidedly applied to children. Consequently, assessing these mental health
problems in children leads to a number of difficulties. One of these difficulties is the
differential expression of symptoms in children. In children, for instance, depressive mood
can also be expressed in terms of irritability (American Psychiatric Association, 1994).
Moreover, adult criteria for GAD and MDD contain many symptoms that can be seen in
other child disorders, such as ODD and ADHD (e.g., physical agitation, irritability, problems
concentrating). In addition, the core DSM-IV criteria for both GAD and MDD refer to
innermost thoughts and feelings (e.g., constant worrying and diminished interest or
pleasure in many activities) instead of observable behavior (Watson, 2005). For parents, it
is difficult to recognize these symptoms in their child’s behavioral patterns (Comer &
Kendall, 2004; Fallon & Schwab-Stone, 1994; Jensen et al., 1999). Therefore, better operationalization of these symptoms may enhance parental recognition (Hartman et al., 2001). It
is also possible that younger children are less able to recognize these mood states and
thoughts within themselves (Fallon & Schwab-Stone, 1994). Consequently, DSM-IV criteria
might apply to children better when using clearly observable behavioral expressions,
such as symptoms of SAD, ODD, CD, and ADHD. Allowing questions to belong to more
than one subscale provides a way to come as close as possible to the original DSM-IV
criteria. For example, both GAD and MDD contain six questions that also belong to other
subscales, like ODD and ADHD, though this complicates factor analysis (e.g., Hartman et
al., 2001; Lahey et al., 2004).
These problems give rise to some more fundamental issues in child mental health
screening and assessment. It is possible that a number of mental health problems cannot
be as clearly differentiated in children as they can be in adults (Lahey et al., 2004). A decade-old
debate revolves around the differentiation between anxiety and depression. More specifically,
evidence shows that GAD and MDD share an underlying phenotypical and genotypical
structure (Lahey et al., 2004, 2008; Murphy et al., 2000; Watson, 2005), which might explain
the ambiguous results of the factor analysis in the present study for these two subscales.
Childhood studies could not make a clear distinction between some anxiety disorders
and depression (Hartman et al., 2001; Lahey et al., 2004, 2008) and among various anxiety
disorders (Lahey et al., 2004, 2008). Conclusively, it might be difficult to distinguish
completely independent dimensions of mental health problems in children; therefore, a
simpler model of DSM-IV might be more fitting for young children (Lahey et al., 2008).
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However, it should be emphasized that the problem of GAD and MDD loading on
both the internalizing and externalizing factor was more pronounced for parent reports,
according to the results of the second order factor model. This suggests that parents
tended to report symptoms that overlap with externalizing problems because they are
more observable (e.g., touchy, on the go, hard keeping mind on work). In addition, it is
possible that the second order factor model for children showed more theoretically
consistent results because children reported their thoughts and feelings, which are the
core symptoms of GAD and MDD, more accurately (Ialongo et al., 2001).
At this moment, preparations are being made for possible adaptations of the DSM-IV
that will result in the DSM-V. The propositions that were made at the time that we
conducted this study contain only minor changes considering two of the disorders that
are included in the Dominic Interactive (i.e., GAD and ADHD) (http://www.dsm5.org).
However, these changes will be reviewed carefully once they are finalized and if necessary,
adjustments will be made to the Dominic Interactive to comply with the DSM-V.
Finally, although our first analysis seemed to support general research findings of
children overreporting internalizing problems compared to parents and parents overreporting externalizing problems compared to children, additional exploration revealed
that these discrepancies did not represent a consistent pattern. Instead, they could be
attributed to a few extreme disagreement cases, complicating straightforward interpretation.
More research is required to get an in-depth understanding of the meaning of informant
discrepancies and its utility in assessment and treatment of child mental health. Several
studies showed compelling evidence that informant discrepancies can yield information
on the expression of child mental health, its development over time, and treatment
outcomes that individual reports cannot (De Los Reyes, 2011). Various researchers have
illustrated different methods to examine informant correspondence in already existing
data (De Los Reyes, 2004, 2011; Weems, Feaster, Horigian, & Robbins, 2011; Weems et al.,
2010). Although analyzing informant discrepancies is beyond the scope of this paper,
research on the background of informant discrepancies can make an incremental
contribution to both clinical practice and research.

Limitations
First, the restricted sample size hampers the execution of a more appropriate CFA, which
is essential to confirm the findings of this study. Nonetheless, the results were comparable
to the findings from other studies (Dugré et al., 2001; Hartman et al., 2001; Lahey et al.,
2008). Furthermore, other psychometric properties found in this sample were comparable
with the results of studies on the Dominic Interactive conducted in other countries,
underlining its cross-cultural value (Linares Scott et al., 2006; Shojaei et al., 2009; Valla et al.,
2002). Second, it may be that the relatively low response rate resulted in a slightly biased
sample because parents of children with more severe problems were less likely to consent
to participation. Finally, the Dominic Interactive would greatly benefit from further validity
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testing, not only by using a diagnostic interview or clinical judgment, which has been
done before (Valla et al., 2002), but also by validating it against existing self-report
questionnaires, including the RCADS, the SCARED, or measures specifically suitable for
young children, such as the Berkeley Puppet Interview (Measelle et al., 1998). This could
also profoundly clarify the additional value of the unique features of the Dominic
Interactive, like its pictorial and computerized format.
Although we can conclude that more research is needed to determine the full value
of the Dominic Interactive, some of the reported shortcomings do not necessarily refer to
the instrument itself or to the present study; rather, they seem to address more general
difficulties regarding classification systems and child self-report. First, the DSM-based
underlying structure contains disorders characterized by symptoms that may not be
specific to only one disorder (e.g., irritability or concentration problems), and some
disorders are not unidimensional (e.g., ADHD). Second, indicators of some types of validity are
hard to assess, specifically for young children (6 to 9 year olds), because this might require
measures that would have to be adapted to the specific demands of their cognitive, social,
and emotional skills. Finally, the results of an increasing number of studies showed that
the inevitable discrepancies rising from the use of various informants could not be used as
a measure of accuracy and validation of an instrument, but that they are influenced by
various factors that should be identified to be able to make more adequate interpretations.
In sum, this study confirms the widely accepted view that the use of multiple informants
and instruments is of importance in screening and assessment of mental health problems
among child and youth (Achenbach et al., 1987; Jensen et al., 1999). Furthermore, psychopathology in children should be viewed from a developmental perspective, taking into
account different age cohorts. Despite the limitations and conceptual issues raised in this
study, the reliability of the Dominic Interactive is moderate to good, even excellent in
some scales, and the instrument is able to detect differences in problem level between
special education and public school children. Finally, with its unique features, the Dominic
Interactive might add to the existing self-report instruments for screening and assessment
of child mental health, specifically concerning young children.
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Abstract
Both clinicians and researchers agree on the value of self-report in child mental health
assessment. The pictorial format of the computerized Dominic Interactive adds to the
existing questionnaires, specifically concerning young children. Although prior studies on
the Dominic Interactive reported favorable psychometric properties, reliability was not
always satisfactory for every scale, and no studies confirmed the proposed DSM-IV factor
structure of the Dominic Interactive. This study aims to examine these two psychometric
aspects using a sample of 1,504 Dutch primary school children aged 6-13 years of age.
Alpha was computed and compared with omega, an alternative index of reliability. CFA
was conducted and measurement invariance was examined at a configural, scalar, and
metric level across both age and sex. The results showed that omega values were above
.80, indicating good to high reliability for all scales. The DSM-IV factor structure was
confirmed and proven identical across age groups and across both boys and girls in this
sample. These findings lay the foundation for the meaningful use of norms needed in
clinical practice and consequently contribute to the increasing value of the Dominic
Interactive as self-report instrument in child mental health screening.
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Introduction
Self-report assessment of mental health in children is considered essential but complicated.
Although there has been an increase in reliable and valid self-report questionnaires even
for young children, especially instruments measuring internalizing problems (Silverman &
Ollendick, 2005), some studies question the reliability of self-report by young children
(Edelbrock et al., 1985) and suggest more developmentally appropriate adaptations
(Ollendick et al., 2001). The computerized Dominic Interactive adds to the existing
questionnaires by combining visual and auditory modalities to facilitate self-report of
mental health symptoms by primary school children (Valla, 2000). A number of studies
reported good psychometric properties of the Dominic Interactive (Linares Scott et al.,
2006; Shillingsburg et al.; Valla et al., 2002). Yet, reliability for some of the scales seems to be
insufficient (Linares Scott et al., 2006; Shillingsburg et al., 2008; Shojaei et al. 2009). Most
studies however, use Cronbach’s alpha to determine reliability, which has recently been
criticized and alternatives have been suggested (Revelle & Zinbarg, 2009; Sijtsma, 2009).
Furthermore, no studies have been conducted on its underlying DSM-IV based factor
structure. The purpose of the present study is to suggest an alternative reliability measure
and confirm the proposed factor structure of the Dominic Interactive.
It is widely agreed that by self-report, children can make an indispensable contribution
to their own mental health assessment and to epidemiological studies (Bird et al., 1992;
Ederer, 2004; Ialongo et al., 2001; Jensen et al., 1999). Specifically, the emphasis on using
children as informants in the assessment of internalizing problems has resulted in a
corresponding increase of reliable and valid self-report instruments, such as RCADS
(Chorpita et al., 2000), SCARED (Birmaher et al., 1997), SCAS (Spence, 1998) and MASC
(March et al., 1997). Although these instruments show favorable psychometric properties
for 6 to 18 year olds, reliability of self-report for the youngest children (6-9 year olds)
remains questionable due to their limited reading skills, language comprehension,
memory, concentration, abstract thinking, and self-reflection (Boyle et al., 1993; Edelbrock
et al., 1985; Fallon & Schwab-Stone, 1994).
The Dominic Interactive (Valla, 2000), a computerized self-report questionnaire, might
allow the younger and less verbally gifted children to provide more accurate self-reports
by responding to questions that are supported with pictures and a voice-over as well as
by omitting age-inappropriate and highly abstract criteria and criteria conveying duration,
frequency, and age of onset. A prior paper version (Dominic-R) indeed proved to be more
appropriate than conventional questionnaires, such as the DICA-R and the DISC-R (Valla,
et al., 2000). By using the computer as a medium, the Dominic Interactive may add attractiveness
and complete self-administration to its qualities. Finally, it improves the screening process
due to the inclusion of both internalizing and externalizing problems.
Research on the Dominic Interactive established good test-retest-reliability, and
satisfactory concurrent and discriminant validity (Linares Scott et al., 2006; Shillingsburg et
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al., 2008; Shojaei et al., 2009; Valla et al., 2002). Despite this extensive research, the Dominic
Interactive can still benefit from additional psychometric analysis of reliability and construct
validity. First, most of the aforementioned studies on the Dominic Interactive revealed low
reliabilities of three scales (Specific Phobia, Separation Anxiety Disorder, and Strengths
and Competencies), with values varying between .53 and .70 in both population and
clinical samples. As far as we know, most studies used Cronbach’s alpha to establish its
reliability, which has been the most commonly used indicator for measuring this
psychometric aspect, even though psychometricians have been emphasizing the limited
usefulness of this measure (Revelle & Zinbarg, 2009; Schmitt, 1996; Sijtsma, 2009). One of
the main reasons is that alpha can underestimate the reliability (Sijtsma, 2009), specifically
when the response categories of the items are restricted to a few categories or when the
scale distributions are skewed (Muthén, 1984; Stone et al., 2013). In that case covariances
between items are inflated due to floor and ceiling effects and as a consequence alpha,
which is based on these covariances, will also be inflated. Because this often applies to
instruments measuring psychopathology, it is imperative to use appropriate measures of
reliability. For the choice of an appropriate reliability measure, we refer to Jöreskog (1971)
and McDonald (1978, 1999) who defined identical reliability measures based on Structural
Equation Modeling (SEM) as the ratio of the explained variance of a factor divided by the
total variance. The measures are known as Jöreskog rho and McDonald’s omega (ωh).
Schweizer (2011) proposed to pay more attention to omega as a measure of reliability.
Zinbarg et al. (2005) showed that alpha and omega are both lower bound estimates of the
true reliability, but for unidimensional scales α is always lower than wh. Only in case of
essential tau equivalence (a unidimensional scale with equal factor loadings) the measures
are identical. However, this is a very restrictive and unrealistic condition. Because the
response categories of the Dominic Interactive are binary and because prior research
revealed skewed distributions of the scale scores (Shojaei et al., 2009), the present study
aims to establish reliability using omega as indicator.
The second focus of this study concerns the underlying structure of the Dominic
Interactive. All versions of the Dominic are based on the Diagnostic and Statistical Manual
of Mental Disorders (DSM-III-R, American Psychiatric Association; DSM-IV, American Psychiatric
Association). They consist of seven scales that represent the most common mental health
problems in primary school children (Valla, 2000): Specific Phobia (SPh), Separation Anxiety
Disorder (SAD), Generalized Anxiety Disorder (GAD), Major Depressive Disorder (MDD),
Oppositional Defiant Disorder (ODD), Conduct Disorder (CD), and Attention Deficit
Hyperactivity Disorder (ADHD). To our knowledge, the only study exploring this latent
structure has been done on the Dominic-R (Dugré et al., 2001). Conducting a factor
analysis on these seven scales, authors found evidence for two main underlying factors
comparable to internalizing and externalizing problems. GAD, SAD, and SPh related
to internalizing problems, while ODD, CD, and ADHD make up externalizing problems.
The depression scale (MDD) correlated with internalizing as well as externalizing problems.
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Although this study provided promising evidence for the existence of two broad factors
underlying the seven scales, the Dominic Interactive might benefit from additional factor
analyses. First, factor analysis at symptom level can examine the underlying seven-factor
scale structure. Second, Dugré et al. (2001) used exploratory factor analysis (EFA); however,
since the factor structure has already been proposed, confirmatory factor analysis (CFA)
might be a more appropriate technique. Finally, because of the binary nature of the data,
factor analysis assuming continuous normally distributed indicators with covariances
between items as input for CFA is not appropriate and will give inflated results (e.g. low
factor loadings). An appropriate CFA-method for this type of data uses polychoric
correlations between items as the input matrix for CFA, which results in higher estimates
of factor loadings and as a consequence in higher omega values (Muthén, 1984).
A final addition to the existing psychometric research on the Dominic Interactive is
testing the measurement invariance to assure that the underlying structure is identical for
different groups. If the meaning of this structure is the same for different groups, comparisons
can be made across the groups with respect to their means (and maybe other statistical
measures), adding to the utility of the Dominic Interactive in epidemiological and prevalence
studies. The present study focuses on measurement invariance across age and sex. More
specifically, this study examines whether each construct captures the same items across
these groups (configural invariance), whether each construct has identical factor loadings
across groups and therefore shares the same conceptual meaning (metric invariance), and
whether item intercepts are the same across age and sex, which means that differences in
means relate to differences in the underlying constructs (scalar variance).
In sum, the purpose of the present study is to examine the reliability of the scales of
the Dominic Interactive, to confirm the proposed factor structure, and to test measurement
invariance across sex and age on a sample of 1,504 primary school children. Omega values
are expected to exceed the alpha values. CFA is expected to confirm the underlying factor
structure and to reveal its invariance across age and sex.

Method
Sample
The present study was part of School Children Mental Health in Europe (SCMHE) study. In
this study, researchers in seven countries aimed to estimate the prevalence of the most
common mental health problems in primary school children and select screening
instruments to detect children at risk for psychopathology. The Netherlands was one of
the participating countries. The ethics committee of the Radboud University in Nijmegen
approved the project.
A random sample of primary schools was taken from four regions of the Netherlands.
Schools in large cities were oversampled to obtain a more representative picture of the
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urban areas. After sending an information letter, the schools were approached by
telephone. Overall, 13 schools participated in this project. The refusal to participate was
mostly based on the workload of the teachers and on other research projects in which the
schools already participated.

Participants
Participants were 1,504 Dutch children attending grades 3 to 8 in 13 primary schools in
The Netherlands. Participation rate was 90.8 %. The mean age of the children was 9.0 (SD
= 1.90), with 89% falling in the 6 to 11 years old age range. Boys and girls were represented
equally (52,6% boys, 47,4 % girls).

Procedure
Consent letters for the parents were sent to the schools three weeks before the research
team visited the school. Passive consent was used, which means that parents could
decline participation by returning the consent form, indicating their intent not to
participate. Of the 1,660 parents that were approached, 153 refused to participate,
resulting in a final sample of 1,507 children (90.8%). After administering the Dominic
Interactive, three children were removed due to significant impairment in comprehension
of the Dutch language or because they were developmentally challenged.
Trained master-level students visited the schools to administer the questionnaires.
Children were taken out of their classroom in small groups of 5 to 10 children. They were
told that the purpose of the study was to examine how children aged 6-12 think, act, and
feel. Furthermore, they were told that there were no right or wrong answers and that their
answers were confidential. Subsequently, they were instructed to put on their headphones
and start the computer program (Dominic Interactive). The master students were available
for questions, but kept their distance to allow each child to answer the questions privately.
The computer program first introduced Dominic, which can be a boy or a girl
depending on the sex of the child. In addition, the ethnicity and language of the computer
character can also be changed to ensure optimal identification of the child with the
character in the questionnaire. After the introduction, the child was shown a picture of
Dominic engaged in a common situation at home, at school, or in a social situation in
which the behavior of Dominic represented a symptom of one of the mental health
problems. A voice-over described the symptom and asked the child whether he or she
feels or acts the same way Dominic does, e.g., “Do you often fight with adults, like
Dominic?” or “Do you worry a lot about being separated from your parents?” The child
was asked to answer with “Yes” or “No” using a mouse. Afterwards, the children were asked
to answer some questions about alcohol use and sociometry. This study used only the
data of the Dominic Interactive. After completing the questions, they could choose a
sticker as an incentive. It took about 10-20 minutes to administer the test, depending on
the age of the child.
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Measures
The Dominic Interactive (Valla, 2000) is a computerized self-report questionnaire for 6-11
year old children. It contains 91 questions assessing DSM-IV symptoms of the seven most
prevalent mental health problems in primary school children, Specific Phobia (SPh),
Separation Anxiety Disorder (SAD), Generalized Anxiety Disorder (GAD), Major Depressive
Disorder (MDD), Oppositional Defiant Disorder (ODD), Conduct Disorder (CD), and
Attention Deficit Hyperactivity Disorder (ADHD). The Strengths and Competencies scale
displays positive situations.
The answers were automatically recorded and scored with either 0 (“No”) or 1 (“Yes”).
These scores automatically summed to a total score and these total scores are classified
into one of three categories, “No problem”, “There may be a problem”, and “There is a
problem”. The cut-off points for these categories are defined partly based on the DSM-IV
criteria and partly on statistical measures (i.e., means and standard deviations). Because
the items do not measure the criteria related to duration, frequency, age of onset, and
impairment, the classified scores reflect only to a tendency towards a DSM-IV diagnosis
and not a final diagnosis.
The scale sum-scores can be combined into separate scale scores for Internalizing
problems (SPh, SAD, GAD, and MDD) and Externalizing problems (ODD, CD, and ADHD). In
addition, a Total problem score can be computed. These scores could not be matched
with cut-off points or classified into one of the three categories. They are not considered
to form the basic structure of the instrument and therefore are not examined in the CFA.

Statistical analyses
Reliability. Cronbach’s alphas were calculated for each scale. In line with McDonald (1999),
Revelle and Zinbarg (2009), and Stone et al. (2013), we calculated omega (ωh) from a
1-factor solution by conducting a CFA on each scale.
Factor structure. Because the seven DSM-IV based scales form the underlying structure
of the Dominic Interactive, we conducted a CFA on the items belonging to these seven
scales, leaving the Strengths and Competencies scale aside, since it does not capture the
entire range of resiliency aspects and is not part of the DSM-structure. Furthermore,
because some items load on more than one scale (e.g., “irritability” belongs to GAD, MDD,
and ODD), this hampers a simple confirmative factor analysis. Therefore, we allocated
those items (2 MDD, 3 ODD, 4 ADHD) to the original scale for which they are problem
specific (Valla, 2000).
We conducted CFA in Mplus 6.1 (Muthén & Muthén, 1998-2007). Because the item
responses are binary (1 = yes, 0 = no), CFA based on continuous normally distributed
indicators with a covariance matrix as input is not applicable. Instead, the polychoric
correlation matrix with thresholds forms the input for the CFA using the Weighted Least
Square estimator with a Mean- and Variance- adjusted chi-square test statistic (WLSMVestimator). We estimated factor loadings using probit regressions. To evaluate the
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goodness of model fit, we calculated chi-square-values, p-values, Comparative Fit Index
(CFI), and Root Mean Square Error of Approximation (RMSEA).
To test measurement invariance, we followed Steenkamp and Baumgartner’s (1998)
recommendations. First, configural invariance (implying an equal pattern of zero and
non-zero loadings) was tested across groups (sex and age). For age, we created two
groups: 5-8 years old and 9-13 years old. If configural invariance was supported, metric
invariance (equal factor loadings across groups) and scalar invariance (equal thresholds
across groups) were tested. Binary and ordered categorical variables can only be tested
simultaneously (Muthén & Muthén, 1998-2007; Kim & Yoon, 2011). A chi-square difference
test (DIFFTEST in Mplus) was used to compare the fit of the configural model with the
model where factor loadings and thresholds across groups were constrained to be equal.
If the increase in chi-square is significant, the assumption of equal factor loadings and
thresholds should be rejected. However, the chi-square difference test has the same
weaknesses as the chi-square test conducted on any single model. It is directly affected by
sample size, and for large samples, trivial differences may become significant (Schermelleh-
Engel, Moosbrugger, & Müller, 2003). Therefore, in addition to examining statistical
significance, we also assessed CFI and RMSEA fit indices. We follow the recommendations
of Cheung and Rensvold (2002) that invariance should not be rejected if the increase in
CFI is less than .01.

Results
Reliability: Alpha and Omega
Alpha coefficients ranged from .52 to. 85, showing moderate to good values for most
scales and a high coefficient of .85 for the ADHD scale (Table 1). Alpha coefficients for
Specific Phobia and Strengths and Competencies were low (.57 and .52). Omega values for
all scales appeared to be good to high (.80 to .93).

Construct validity: Configural invariance
In model 1 (Table 2), factor loadings and thresholds were allowed to vary freely. Configural
invariance for sex showed a CFI-value of .912 and a RMSEA-value of .015. For age configural
invariance revealed a CFI of .898 and a RMSEA of .015. According to conventional criteria
the CFI-values and RMSEA-values were acceptable, indicating that configural invariance
was supported for both sex and age, which means that across these variables, items
loaded as expected on the initially proposed seven factors (Valla, 2000).

Construct validity: Metric and scalar invariance
Second, to test metric and scalar invariance, factor loadings and thresholds were constrained
simultaneously to be equal (Model 2). Fit indices are shown in Table 2. The results of the
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Table 1 Two measures of reliability of the Dominic Interactive (N = 1,504)
Scale

Alpha (α)

Omega (ωh)

Specific Phobia

.57

.81

Separation Anxiety Disorder

.75

.87

Generalized Anxiety Disorder

.75

.87

Major Depressive Disorder

.78

.90

Oppositional Defiant Disorder

.73

.88

Conduct Disorder

.73

.92

Attention Deficit Hyperactivity Disorder

.85

.93

Strengths and Competencies

.52

.80

Table 2 Goodness-of-fit indices of the factor structure of the Dominic Interactive
(N = 1,504)
Model

Factor loadings
and thresholds

1

Free to vary

2

Equal

1

Free to vary

2

Equal

Variable

χ2

df

p

CFI

RMSEA

Sex

7273.60

6276

.000

.912

.015

7356.45

6350

.000

.911

.015

7279.34

6276

.000

.898

.015

7393.05

6350

.000

.894

.015

Age

Χ 2 -difference tests showed that the constrained model (Model 2) differed significantly
from the baseline model (Model 1) for both sex (ΔΧ2 (74) = 143.65, p = 0.000) and age (ΔΧ2
(74) = 228.61, p = 0.000). However, the differences between the CFI of the unconstrained
and constrained model were .001 and .004, far below the critical value of .01 suggested
by Cheung and Rensvold (2002), indicating that metric and scalar invariance is supported
for sex and age. Moreover, the RMSEA did not change across the two models.
Because the seven-factor structure is invariant across age range and sex, a final CFA
was conducted on the total sample, correcting for any potential influences of age and sex.
This CFA showed acceptable results (CFI = .914; RMSEA = .014), confirming the proposed
factor structure. The results showed that 59 out of 81 factor loadings were satisfactory
(≥. 60) and 15 of the 22 factor loadings below .60 belonged to the scales representing
internalizing problems (see Appendix).
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Table 3 Correlations between the seven factors of Dominic Interactive (N = 1,504)
Scale
1. Specific Phobia

1

2

3

4

5

6

7

-

2. Separation Anxiety Disorder

.30

-

3. Generalized Anxiety Disorder

.39

.61

-

4. Major Depressive Disorder

.31

.47

.58

-

5. Oppositional Defiant Disorder

.20

.20

.30

.40

-

6. Conduct Disorder

.13

.14

.20

.34

.54

-

7. Attention Deficit Hyperactivity Disorder

.23

.32

.42

.56

.54

.45

-

Note. All correlations are significant at the p < .001 level

Table 3 shows Pearson correlations among the seven scales. The results showed high
correlations among the scales that represent internalizing problems (SPh, SAD, GAD, and
MDD). Furthermore, ADHD correlated significantly with the scales that represent behavioral
problems (ODD and CD) and GAD and MDD were significantly correlated with scales that
represent externalizing problems (ODD, CD and ADHD).

Discussion
The aim of the present study was to examine the reliability of the Dominic Interactive, to
confirm the underlying factor structure, and to test measurement invariance across sex
and age. As expected, the results showed that omega values exceeded alpha values,
displaying good reliability for all scales. Furthermore, confirmatory factor analysis
confirmed the proposed DSM-IV based structure of the Dominic Interactive, which
emerged as invariant at a configural, scalar, and metric level for both age and sex. As this
study is the first to examine these aspects of construct validity of the Dominic Interactive,
it constitutes an important contribution to the literature on the psychometric properties
of the Dominic Interactive.
For over a decade, psychometricians have debated that clinicians and researchers
who are involved in the construction, administration and research of psychological
assessment scales might misapply alpha (Green & Yang, 2009; Revelle & Zinbarg, 2009;
Schmitt, 1996; Sijtsma, 2009). Some discouraged the use of alpha and provided viable
alternatives, arguing convincingly that researchers should chose the most appropriate
indicator while considering the structure of the instrument and concept they are studying.
Since the Dominic Interactive measures mental health problems with scales based on
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binary items and skewed scale distributions, omega rather than alpha is suggested to be
a more accurate estimator (Revelle & Zinbarg, 2009).
Considering the factor structure, we can conclude that CFA confirmed the initially
proposed seven-factor structure based on DSM-IV (Valla, 2000), which has shown to be
invariant across age and sex, indicating that meaningful comparisons between groups
can be made. These results are in line with other researchers who have been examining
the factor structure of DSM-IV based questionnaires (Hartman et al., 2001; Lahey et al.,
2008). These studies also encounter the same difficulties, such as the multidimensionality
of some constructs and the presence of shared symptoms, when testing a categorical,
conceptually derived model of psychopathology. For instance, ADHD seems to consist of
two underlying dimensions, attention problems and inhibition problems, demonstrating
multidimensionality rather than unidimensionality. Irritability, for example, is known to be
a symptom of GAD, MDD, and ODD, resulting in problems with differentiating between
disorders and leading to artificially high comorbidity findings. Both characteristics hamper
the CFA and complicate the application of the conventional criteria of model fit.
Finally, even without overlapping symptoms, anxiety scales correlated highly and
ADHD showed high correlations with the scales measuring behavior problems (ODD and
CD). More interesting however, was the high correlation between MDD and GAD and the
fact that both scales also correlated highly with the scales referring to externalizing
problems (ODD, CD, and ADHD). This also coincides with a number of other studies (e.g.,
Hartman et al., 2001; Lahey et al., 2008), suggesting a shared phenotypic or genotypic
structure. These results may also indicate less differentiation in child mental health
problems, implying that a more restricted model of DSM-IV could be more appropriate for
young children (Hartman et al., 2001; Lahey et al., 2008).
Some limitations of this study should be mentioned. First, exclusively Dutch data
were used for this study. It would be interesting to examine whether the same results
could be found for other European countries participating in the School Children Mental
Health project. Second, because the Dominic Interactive allows the user to alter the
default Caucasian Dominic to match each user’s individual characteristics (African-American, Asian, or Latino), testing for measurement invariance across ethnicity would be of
additional value. Third, omega needs to be examined more in scales measuring
psychological dimensions to validate its use and determine whether it can - in some cases
- replace alpha as an indicator of reliability. Finally, more research on other psychometric
properties, e.g., the predictive validity could further strengthen the use of the Dominic
Interactive in screening, assessment, and possibly treatment evaluation of child mental
health problems.
In sum, we can conclude that this study has relevant implications for clinical practice
and research. It illustrates that clinicians and researchers might underestimate the reliability
by using alpha if the items of scales are skewed or have a restricted number of response
categories. Using the appropriate CFA-method, estimates of factor loadings will be more
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accurate and therefore omega will be a more accurate estimate of the reliability of
psychological constructs. We also stress that we found support for the DSM-IV based
structure of the Dominic Interactive and that it appears to be similar across different age
groups and both sexes, creating a foundation for the future development and use of
meaningful norms. Conclusively, it emphasizes the additional value of the Dominic
Interactive, which, with its unique features, can add to the existing self-report questionnaires
in the screening and assessment of child mental health problems.
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Appendix Factor loadings of confirmatory factor analysis of the Dominic Interactive
Specific Phobia

Factor loadings

Afraid of bugs

.50

Afraid of long corridors

.53

Afraid of little dogs

.53

Afraid of thunderstorms

.72

Afraid of cats

.64

Afraid of heights

.60

Afraid of spiders

.45

Afraid of elevators

.53

Afraid of costumed characters

.61

Separation Anxiety Disorder
Worrying about parents having a car accident

.60

Following parents everywhere

.63

Refusing to go to school to stay with parents

.63

Not being able to sleep away from parents

.72

Nightmares about separation

.74

Worrying about separation

.75

Feeling miserable away from parents

.68

Feeling sick when parents leave

.73

3

Generalized Anxiety Disorder
Finding it difficult to relax

.57

Worrying about being bad at sports

.66

Nightmares

.57

Worrying about not having friends

.63

Worrying about one’s look

.66

Worrying about having a car accident

.57

Worrying about getting lost

.60

Worrying about school grades

.62

Feeling sick

.51

Major Depressive Disorder
Difficulties making up one’s mind

.50

Feeling like crying

.60

Being bored at party

.62

Feeling tired* (GAD)

.63

Falling asleep

.62
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 ontinued
Major Depressive Disorder

Factor loadings

Losing interest in playing and games

.64

Having gained weight

.53

Finding it hard to enjoy oneself

.69

Finding it difficult to sleep* (GAD)

.54

Losing appetite or weight

.41

Thinking about killing oneself

.55

Feeling worthless

.69

Thinking about death

.61

Feeling sad

.63

Oppositional Defiant Disorder
Fighting with adults

.56

Blaming others for own mistakes* (CD)

.64

Doing things to get on the nerves of people

.73

Other’s getting on Dominic’s nerves

.63

Losing temper* (GAD/MDD)

.73

Feeling angry and resentful

.65

Feeling touchy* (GAD/MDD)

.77

Refusing to obey adults

.68

Getting back at people

.64

Conduct Disorder
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Bullying other children

.87

Stealing

.62

Using a weapon in a fight

.69

Setting a fire

.47

Skipping school

.67

Hurting animal on purpose

.48

Vandalism

.73

Starting fights

.79

Hurting people

.64

Stealing out of somebody’s hands

.72

Breaking into a house

.73

Running away from home

.57

Lying to avoid doing things

.74
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Appendix Continued
Attention Deficit Hyperactivity Disorder

Factor loadings

Not waiting for his/her turn

.64

Having difficulties paying attention

.68

Fidgeting in seat* (MDD)

.62

Hard keeping mind on school work* (GAD/MDD)

.69

Finding it difficult to remain seated

.65

Disturbing other children

.72

Losing things

.58

Failing to finish schoolwork* (GAD/MDD)

.65

Calling out answers before question is completed

.65

Disrupting others

.69

Easily distracted

.63

Talking too much

.54

Finding it difficult to play quietly

.67

On the go* (MDD)

.71

Hard keeping mind on homework

.70

Not paying attention

.65

Forgetting things

.68

Climbing up unto things

.52

Not being organized

.62

3

Note. Items indicated with an asterisk are items that are also allocated to other scales
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CHAPTER 4

Abstract
The continuity, co-occurrence, and co-development of child internalizing and externalizing
problems have been extensively studied and considered to be causally related either
directly (directional model) or indirectly through an underlying shared or related liability
factor (common vulnerability model). This study used child self-report to avoid rater bias
in determining the continuity and cross-development of child internalizing and
externalizing problems over a one-year period, examining both direct pathway and
indirect pathway by using maternal mental health as underlying explanatory mechanism.
The Dominic Interactive, a computerized child self-report instrument, was used to assess
internalizing and externalizing problems in 178 primary school children, aged 6 to 11 years
old, over a one-year time interval. Their mothers reported on their own maternal mental
health at baseline. A cross-lagged path model was tested using Structural Equation
Modeling (SEM). The results confirmed the stability of child-reported internalizing and
externalizing problems but showed no cross-developmental paths. Maternal mental
health at baseline was related to child externalizing behavior one year later. The theoretical
explanations involve the developmental timing of the cross-developmental paths and the
strong co-occurrence of internalizing and externalizing problems at both time-points.
This study showed the value of the Dominic Interactive as a child self-report instrument in
addition to other informant measures in assessing child mental health problems over
longer periods, especially when maternal mental health is involved. Furthermore, deprived
maternal mental health warrants clinical attention to prevent externalizing problems in
primary school children.
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Introduction
To predict long-term outcomes and develop prevention and early intervention programs,
it is essential to study the development of child mental health problems and related risk
and protective factors. Especially the continuity, co-occurrence, and co-development of
internalizing and externalizing problems have been the focus of ample studies
(Achenbach, Howell, McConaughy, & Stanger, 1995; Gilliom & Shaw, 2004; Lilienfeld, 2003;
Reef et al., 2009). Although much research has been conducted in this area, the nature of
continuity and its underlying mechanisms still have not been completely unraveled. One
major limitation in many studies on mental health in young children is the prevailing
reliance on parent report, which can be sensitive to rater bias (Gartstein, Bridgett, Dishion,
& Kaufman, 2009; Müller, Achtergarde, & Furniss, 2011).
Traditionally, mental health problems have been clustered into two broadband
dimensions: internalizing and externalizing problems (Achenbach, Howell, Quay, Conners,
& Bates, 1991). Internalizing problems refer to behaviors that are directed inward, such as
anxiety and mood problems. Externalizing problems refer to overt disruptive behaviors,
such as hyperactivity and conduct problems. Although conceptually these dimensions
appear to be separate constructs, it is well established that they correlate, co-vary, and
co-develop within individuals, families, and over time (Angold, Costello, & Erkanli, 1999;
Bornstein, Hahn, & Haynes, 2010; Costello et al., 2003; Krueger & Markon, 2006; Ritakallio,
Koivisto, von der Pahlen, Pelkonen, Marttunen, & Kaltiala-Heino, 2008). From a developmental
perspective it is important to unravel these patterns of co-occurrence in order to predict
long-term outcomes and to tailor prevention and intervention programs.
In general, the existing literature differentiates between two conceptual models of
the co-development of internalizing and externalizing problems: the directional model
and the common vulnerability model (Krueger & Markon, 2006; Lee & Bukowski, 2012;
Lilienfeld, 2003). The directional model posits a direct causal pathway between internalizing
and externalizing problems over time, indicating that the initial level of one dimension
puts a child at risk for developing subsequent levels of either the same or the other
problem dimension. Studies that investigated this temporal association of internalizing and
externalizing problems found support for homotypic continuity (i.e., one disorder
developing into the same disorder) as well as for heterotypic continuity (i.e., one disorder
developing into another disorder) from childhood into adolescence and even into
adulthood in both clinical and population samples (Achenbach et al., 1995; Costello et al.,
2003; Reef et al., 2009). Homotypic continuity has been overwhelmingly determined for
the broadband dimensions of internalizing and externalizing problems as well as for
specific disorders (e.g., anxiety, depression and aggression), indicating that over time,
these specific disorders and broader dimensions show remarkable stability (Achenbach
et al., 1995; Bornstein et al., 2010; Costello et al., 2003; Reef et al., 2009; Ritakallio et al., 2008).
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In contrast to the literature on homotypic continuity, the findings from studies on
heterotypic continuity are less consistent. Evidence that internalizing problems precede
externalizing problems can be found in theories on masked depression (Glaser, 1967;
Kovacs, Paulauskas, Gatsonis, & Richards, 1988) or reactive aggression (Bubier & Drabick,
2009), which posit that children act out their underlying depressive or anxious feelings
when behaving aggressively (Bornstein et al., 2010; Capaldi, 1992; Marmorstein, 2007). The
failure model supports the reverse pathway, i.e., externalizing problems leading to
internalizing problems, suggesting that conduct problems result in academic failure and
rejection by family and peers and as a result induce anxious and depressive feelings
(Boylan, Vaillancourt, Boyle, & Szatmari, 2007; Capaldi, 1991; Gilliom & Shaw, 2004; Keiley,
Bates, Dodge, & Pettit, 2000). Despite the theoretical and empirical literature providing
evidence for this heterotypic continuity, there are also studies that fail to confirm these
findings or only support development in one of either direction (Bornstein et al., 2010;
Capaldi, 1992; Costello et al., 2003; Mesman, Bongers, & Koot, 2001; Ritakallio et al., 2008).
Furthermore, numerous studies have shown that homotypic continuity is much stronger
compared to heterotypic continuity, indicating that internalizing problems in early
childhood are more likely to develop into corresponding problems in adolescence and
adulthood rather than into externalizing problems and that child externalizing problems
are more likely to predict externalizing rather than internalizing problems in adolescence
and adulthood (Achenbach et al., 1995; Bornstein et al., 2010; Costello et al., 2003; Mesman
et al., 2001; Reef et al., 2009). However, few studies on the directional model addressed the
development of internalizing and externalizing problems simultaneously (Gilliom & Shaw,
2004; Keiley et al., 2000), and those findings have supported heterotypic continuity.
Furthermore, the directional model fails to explain the mechanism underlying the
crossover from one problem dimension to the other.
A second model that also intends to explain the correlation, co-variation, and
co-development of internalizing and externalizing problems, but addresses more
extensively underlying mechanisms instead of direct causal links, is the common
vulnerability model. The model postulates that developmental patterns of internalizing
and externalizing problems arise from related or shared liability factors underlying both
dimensions (Krueger & Markon, 2009; Lee & Bukowski, 2012; Lilienfeld, 2003). One of the
most commonly studied liability factors in the development of mental health problems in
young children is maternal mental health, especially maternal depression and anxiety
(Connell & Goodman, 2002; Goodman, Rouse, Connell, Robbins Broth, Hall, & Heyward,
2011; Kim-Cohen, Moffitt, Taylor, Pawlby, & Caspi, 2005; Micco et al., 2009; Turney, 2012).
There is considerable variability in the strength of findings across studies, depending on a
broad array of indices, such as type or chronicity of the diagnosis of the mother, specificity
of child problem behavior, child’s age and sex, informant source (self-report, others’ report
or clinician’s assessment) and sample characteristics (clinical or community) (Connell &
Goodman, 2002; Goodman et al., 2011; Micco et al., 2009). However, despite these variations,
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a recurrent pattern of evidence supports an association of both maternal depression and
anxiety with internalizing as well as externalizing problems in children (Chilcoat & Breslau,
1997; Connell & Goodman, 2002; Ford, Goodman, & Meltzer, 2004; Goodman et al., 2011;
Kim-Cohen et al., 2005; Micco et al., 2009; Piché et al., 2011; Turney, 2012).
A recurrent topic of discussion in studies on maternal and child mental health
problems is whether mothers are the most accurate informant to assess internalizing and
externalizing problems in young children (Fanti & Henrich, 2010; Keiley et al., 2000; Phares,
1997), since this may result in rater bias when mothers are also reporting on their own
mental health. Meta-analytic studies by Connell and Goodman (2002) and Goodman et al.
(2011) showed that studies relying solely on parent report rather than teacher, clinician,
and the child’s own mental health reports tended to yield the strongest associations of
parental mental health problems with child internalizing and externalizing symptoms. In
the last two decades, there has been considerable debate about whether these
associations are the result of distorted perception by mothers (distortion model) or whether
they truly reflect elevated levels of symptomatic child behavior due to maternal mental
health problems (accuracy model) (Boyle & Pickles, 1997; Chi & Hinshaw, 2002; Chilcoat &
Breslau, 1997; Goodman & Gottlib, 1999). The results of recent studies that combine those
two models tend to favor the distortion model (Gartstein et al., 2009; Müller et al., 2011),
indicating that maternal ratings of child’s mental health are driven substantially by
maternal mental health, specifically maternal depression and anxiety (Chilcoat & Breslau,
1997; Najman et al., 2000). This underlines the importance of using other informants to
assess child internalizing and externalizing problems when determining the influence of
maternal mental health, especially when young children are involved. The present study
adds to the existing literature by using the Dominic Interactive (Valla, 2000). Because this
child self-report instrument combines auditory, visual, and textual modalities using the
computer, it can be administered without any intervening adult (parent or interviewer)
and therefore, it is pre-eminently appropriate for measuring mental health in primary
school children. The Dominic Interactive has well-established psychometric properties
(Kuijpers, Otten, Krol, Vermulst, & Engels, 2013; Kuijpers, Otten, Vermulst, & Engels, 2014;
Linares et al., 2006; Shillingsburg et al., 2008; Shojaei et al., 2009; Valla et al., 2002). A prior
paper version has been used before to determine child internalizing and externalizing
problems in relation to maternal mental health, although not in a longitudinal design
(Piché et al., 2011).
The literature summary indicates that current research on the developmental pathways
of the internalizing and externalizing problem dimensions in young children is limited in
three ways. First, only few studies that have focused on the directional model examined
the development of both internalizing and externalizing problems simultaneously (Gilliom
& Shaw, 2004; Keiley et al., 2000). Second, these studies have failed to identify underlying
mechanisms that explain or influence the developmental course of these problem
dimensions, such as maternal mental health. Third, most research on mental health
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problems in young children have used parent or teacher report (Keiley et al., 2000) rather
than child self-report. The present study is expected to add to the extant literature by
addressing these issues. First, we simultaneously examined the homotypic continuity of
internalizing and externalizing problems in primary school children over a one-year period
by means of child report while employing stringent statistical analysis. We expected
both dimensions to be highly stable over time. Second, we attempted to verify cross-
developmental paths between internalizing and externalizing problem behavior (heterotypic
continuity). Consistent with prior studies, we expected to find heterotypic continuity in
both directions (internalizing to externalizing and reversed). We also expected these
pathways to be less prominent compared to the homotypic pathways. Third, we wanted
to clarify further the role of maternal mental health on child-reported internalizing and
externalizing problems. According to the majority of studies, we hypothesized a significant
effect of maternal health as reported by the mother on internalizing as well as externalizing
problems reported by children. Finally, because previous research demonstrated that the
co-development of child internalizing and externalizing problems and the role of maternal
mental health might differ for certain subgroups, we examined whether sex, age, and
baseline levels of both child and maternal mental health problems moderated the
homotypic and heterotypic relations of internalizing and externalizing problems over
time.

Method
Sample and participants
The data for the first wave of this study were collected as a part of the School Children
Mental Health in Europe study (http://scmheproject.com) (EU: 2006336). Seven countries
participated in this study, which aimed to identify a set of indicators across countries in the
EU in order to be able to collect and monitor children’s mental health and its major risk
factors. The current study used the data from the Netherlands (Kuijpers et al., 2014) and
was approved by the ethics committee of the Faculty of Social Sciences, Radboud
University in Nijmegen (ECG05092008).
Five schools participated in the first wave and the second wave one year later. From
these five schools, 387 Dutch children participated in both waves. Participating children
attended grades 3 to 7. At baseline, the mothers of 180 of these children completed the
mental health questionnaire. Two cases were omitted because of extreme scores. These
children were known to be intellectually and linguistically disabled. This led to a final
sample of 178 children with a mean age of 8.4 (SD = 1.60) at baseline. Boys and girls were
equally represented (48.0% boys, 52.0% girls), and 96.6% had the Dutch nationality.
Independent t-tests and logistic regression analysis showed that the children whose
mothers filled out the mental health questionnaire did not differ in age, sex, and internalizing
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and externalizing problems from the children whose mothers did not complete the
questionnaire. Nagelkerke’s R2 revealed that these variables together explained 1.9% of the
variance in attrition.
Most mothers were biological (97.8%) from a two-parent household (93.9%). Two mothers
reported to be adoptive parents and two were foster parents. The mean age of mothers
was 39.7 (SD = 5.4), and most mothers were of Dutch origin (97.2%). Furthermore, 27.5% of
mothers finished a university or college degree, 36.0% finished vocational education,
34.8% finished some level of secondary school, and 1.7% finished primary school.

Procedure
Three weeks before the measurements took place, parents were informed about the
study by means of a letter. A passive informed consent procedure was followed, allowing
parents to refuse to participate and withdraw at any time. The Dominic Interactive was
administered in small groups of 5-10 children. Trained Master’s degree students informed
the children about the aim of the study (i.e., finding out how primary school children
behave, think, and feel) and confidentiality. Children were told their answers would not be
graded. Next, they were asked to put on a headphone and press the start button to
activate the Dominic Interactive computer program. The children completed the program
individually and independently, but the students were available to respond to questions
(Kuijpers et al., 2014).
The computer program first showed an example of a situation involving the main
character, Dominic, to get children acquainted with the program. Sex, ethnicity, and
language of the main character could be changed to warrant optimal identification of the
child with the character. Following the example situation, the child was presented with 91
pictures of Dominic involved in various situations at home, at school, or with friends
referring to a symptom of one of the mental health problems (see Figure 1). The pictures
were subtitled and accompanied with a voice recording, asking the child whether he/she
would behave, think, or feel like Dominic, e.g., “Do you often fight with adults, like
Dominic?” or “Do you worry a lot about being bad at sports?” The child was encouraged
to answer with either “Yes” or “No”. Children could choose a sticker as an incentive before
returning to their classroom. The total screening time varied from 10 to 20 minutes,
depending on the child’s age.
Parents received a letter in the same week the screening of the child took place,
requesting them to fill out an online questionnaire. They could log on to a secured website
using a personal identification code. As mothers were the primary caregivers in most
families, we asked mothers instead of fathers to fill out the questionnaire. If the mother was
absent, the father or another family member was allowed to fill out the questionnaire. The
questionnaire contained questions about the child’s mental and physical well-being, daily
activities, life events, and health care use. Parents also reported on their own mental
health. Non- responsive parents received a reminder letter after three weeks, a paper
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Figure 1 Example of a symptom of the Dominic Interactive
questionnaire after six weeks and a telephone call after eight weeks, encouraging them to
fill out the questionnaire.

Measures
Internalizing and externalizing problems. The Dominic Interactive (Valla, 2000) was
used to measure internalizing and externalizing problems at both waves. This instrument
is a computerized self-report questionnaire for 6-11 year old children and comprises 91
questions assessing DSM-IV symptoms of the seven most common mental health
problems in primary school children: Specific Phobia (SPh), Separation Anxiety Disorder
(SAD), Generalized Anxiety Disorder (GAD), Major Depressive Disorder (MDD), Oppositional
Defiant Disorder (ODD), Conduct Disorder (CD), and Attention Deficit Hyperactivity
Disorder (ADHD). The answers are automatically recorded and scored with either 0 (“No”)
or 1 (“Yes”). The first four scales (SPh, SAD, GAD, and MDD) measure Internalizing Problems
and the other scales (ODD, CD, and ADHD) assess Externalizing Problems. For clinical
purposes, some items are allocated to more than one scale (e.g., “irritability” belongs to
GAD, MDD, and ODD). Because this obscures the results of correlation and regression
analyses, we allowed those items (2 MDD, 3 ODD, 4 ADHD) to contribute solely to their
problem specific scale (Valla, 2000). Alpha coefficients at T1 and T2 were .87 and .89,
respectively, for internalizing problems and .88 and .90, respectively, for externalizing
problems.
Maternal mental health. The Mental Component Summary (MCS) from the SF-36 has
been used to measure mental health at baseline (T1). The SF-36 is a worldwide used,
generic health status instrument that contains 36 items measuring physical and mental
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well-being and functioning across eight dimensions (Aaronson et al., 1998; Ware, 2000).
The raw subscale scores were transformed to a score with a range of 0 (low mental health)
to 100 (high mental health), according to the RAND-scoring recommendations for
measuring mental health in community samples (Schmitz & Kruse, 2007). The MCS score
was derived by averaging the weighted means of the four mental health subscales
(Vitality, Social Functioning, Role-Emotional, and Mental Health). Alpha coefficient was .91.

Statistical analyses
Descriptive statistics showed skewed distributions of all variables, requiring transformation
of the data. Squared root transformations was the most suitable technique for the
internalizing and externalizing scales of the Dominic Interactive, and log transformation
corrected the problem with non-normality of the mental health scale of the SF-36.
First, bivariate correlations were calculated for all study variables. Second, to examine
the relations between internalizing and externalizing problems at T1 and internalizing and
externalizing problems at T2, we applied Structural Equation Modeling (SEM) using the
software package MPLUS 6.1 (Muthén & Muthén, 1998-2007). A cross-lagged path model,
including maternal mental health as a third variable, was evaluated while controlling for
sex and age of the child and education level of the mother. Because the data had a
multilevel structure and the possibility existed that the individual respondents were not
independent within schools, we calculated intraclass correlations coefficients to determine
whether possible clustering effects of schools should be accounted for. The ICC’s for
internalizing and externalizing problems as outcome measures were .000 and .010,
respectively. According to Muthén (1994), the size of the cluster effect should preferably
not exceed 5%. Based on these findings, we concluded that multilevel analyses would not
improve the statistical analyses substantially. To correct for any further skewness of the
variables of interest, we ran our analyses using the Maximum Likelihood Robust estimator.
Finally, to assess possible moderating effect of sex (male vs. female), age (6-8 vs. 9-11),
and baseline levels of child and maternal mental health, both established by a median
split, multi-group analyses were conducted. This was done per moderator by testing
whether the model fit (Χ2) was significantly better for the model in which the paths of
interest were allowed to differ between the different moderator categories, compared to
the model in which the paths of interest were constrained to be equal between the
moderator categories (cf. Kleinjan, Engels, van Leeuwe, Brug, van Zundert, & van den
Eijnden, 2009).
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Results
Descriptive statistics
As expected in a normal sample, means of child internalizing and externalizing problems
were at the lower end of the range (resp. 0-40 and 0-41), with 9.13 (SD = 6.43) and 7.06 (SD
= 6.16) at T1 for internalizing and externalizing problems, respectively, and a mean of 7.79
(SD = 6.50) and 6.72 (SD = 6.44) at T2 for internalizing and externalizing problems,
respectively. The mean score on maternal mental health was at the high end of the
continuum (0-100), with a mean of 81.70 (SD = 15.64), indicating low levels of mental health
problems.

Correlations
Internalizing problems at T1 were highly associated with internalizing problems at T2, and
a similar relation was found for externalizing problems, indicating high stability of both
problem categories over time (Table 1). We also found a strong relationship between
internalizing and externalizing problems at both time-points, suggesting strong comorbid
occurrence of these problems in young children. Over time, the associations between
internalizing and externalizing problems and vice versa were less strong, but still moderately
related. A negative association was found between maternal mental health and externalizing
problems at T2, suggesting that an increase in maternal mental health coincides with a
reduction of externalizing problems over time.
Age correlated negatively with internalizing problems at both baseline and T2 and
externalizing problems at T2, implying that children reported fewer problems as they
grew older. Boys experienced more externalizing problems at baseline and girls reported
more internalizing problems at T2. Educational level of the mother was not related to any
of the study variables.

Model findings
The conceptual cross-lagged model with standardized estimates is presented in Figure 2.
The model was fully saturated; hence, fit indices could not be reported (Kline, 2011). The
analysis revealed strong autoregressive paths. Internalizing problems at baseline predicted
internalizing problems one year later, and externalizing problems at baseline predicted
subsequent externalizing problems. Contrary to our expectations, no cross-lagged paths
were found. Internalizing problems at T1 did not predict externalizing problems at T2, and
externalizing problems at T1 did not predict internalizing problems at T2. Maternal mental
health negatively predicted externalizing problems at T2, suggesting that the higher
mothers rated their mental health at baseline, the fewer externalizing problems children
reported one year later. Maternal mental health did not predict internalizing problems at
T2. The model explained 45% of the variance in internalizing problems at T2 and 38% of
the variance in externalizing problems at T2. Multi-group analysis revealed that the model
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Table 1 Correlations among all study variables (N=178)
1

2

3

4

5

6

1 Internalizing T1

-

2 Externalizing T1

.61**

3 Internalizing T2

.66** .36**

4 Externalizing T2

.43** .58** .65**

5 Mental health mother T1

-.05

-.04

-.08

-.15*

-

6 Education level mother

-.08

-.09

-.07

-.01

.03

7 Age child

-.36** -.09

8 Sex child

.10

7

8

-

-.44** -.20** -.04

-.22** .18* -.09

.01

-.01

-

-.12

.04

-

Note. **p< .01, * p< .05

was invariant for sex (ΔΧ2 (10) = 14.77, p = 0.14), age (ΔΧ2 (10) = 6.92, p = 0.73), high and low
levels of child internalizing problems at baseline (ΔΧ2 (12) = 8.44, p = 0.75), high and low
levels of child externalizing problems at baseline (ΔΧ2 (12) = 14.52, p = 0.27) and high and
low levels of maternal health (ΔΧ2 (12) = 5.99, p = 0.92).
-.07

4
.55***

INT T1
-.05

AGE

.06
.61***

MH T1

INT T2

.63***

EDU

.03

-.04
EXT T1

.56***

SEX

EXT T2

-.14*

Figure 2 Conceptual model and standardized estimates. Variable abbreviations are
internalizing problems (INT), externalizing problems (EXT), maternal mental
health (MH), education level (EDU). T1 and T2 refer to data waves
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Discussion
This study aimed to verify the homotypic and heterotypic continuity of internalizing
problems and externalizing problems in primary school children over a one-year period
by means of child report. Additionally, we aimed to further clarify the role of maternal
mental health on children’s self-reported internalizing and externalizing problems. The main
findings of this study concern the unequivocal presence of the homotypic continuity and the
surprising absence of heterotypic continuity. As expected, children’s internalizing and
externalizing problems were highly stable over a one-year period, confirming homotypic
continuity of both dimensions, even according to child self-report (Achenbach et al., 1995;
Reef et al., 2009). This provides support not only for the directional model, but also for the
suitability of the Dominic Interactive, the self-report instrument, in determining mental
health over a longer period. Contrary to our expectations, no heterotypic developmental
paths were found, although internalizing and externalizing problems correlated highly at
both time-points (heterotypic comorbidity). A number of reasons, both methodological
and theoretical, can explain these findings.
First, the high correlation between internalizing and externalizing problems at both
baseline and follow-up, as well as the strong homotypic continuity of both dimensions
might be suppressing the predicting value of the heterotypic pathways and as a result,
make it more difficult to gain insights into patterns of temporal co-variation. Prior studies
have also shown the same phenomenon (Achenbach et al., 1995; Costello et al., 2003; Reef
et al., 2009). For the heterotypic comorbidity, several potential sources can be delineated
(Lilienfeld, 2003), such as overlapping diagnostic criteria (e.g., trouble concentrating is a
symptom of both depression, generalized anxiety, and oppositional defiant behavior),
differential expression of symptoms in young children (e.g., depressed mood can be
expressed as irritability) (American Psychiatric Association, 1994), or limited cognitive
abilities to reflect on inner emotional states. However, more substantive reasons may
underlie the co-variation between internalizing and externalizing problems (Angold et al.,
1999; Lilienfeld, 2003). The strong co-occurrence of internalizing and externalizing problems
and high stability of both problem dimensions at such a young age may suggest that the
bidirectional causal transfer already took place earlier, i.e., before the first measurement.
Although studies on internalizing and externalizing problems in preschool children cannot use
child self-report, the existing studies that have used parent-reported internalizing and
externalizing problems do not clarify these pathways either. Ample studies have reported
similar strong co-variation of internalizing and externalizing problems, high stability of
both dimensions, and ambiguous results on heterotypic continuity, i.e., studies that did
find cross-developmental paths did not show very strong associations (Achenbach et al.
1995; Bornstein et al., 2010; Mesman et al.; 2001; Reef et al., 2009; Thomas & Guskin, 2001).
The non-appearance of heterotypic continuity in this study combined with the
ambiguous results of prior studies examining these paths generated the second hypothesis,
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which proposed that the bidirectional influence of internalizing and externalizing
problems has not appeared yet. The high comorbidity at a young age may be the result
of less specific and less differentiated expression of psychopathology (Lahey et al., 2008;
Marmorstein, 2007; Nottelman & Jensen, 1995; Thomas & Guskin, 2001). Recent theories on
both anxiety and aggression have delineated that these behaviors are part of normative
development and that they decrease across the developmental life span under the
influence of cognitive development, emotion regulation and socialization processes.
A more differentiated and distinct representation of problem behavior may emerge with
increasing age (Cole, Martin, & Dennis, 2004; Fanti & Henrich, 2010; Oland & Shaw, 2005;
Tremblay, 2010). Consequently, determining cross-developmental pathways may only be
possible in late childhood and early adolescence, when more crystallized patterns of
psychopathology have been formed.
The final theoretical explanation is that the comorbid group may be a separate group
of children with its own characteristics, etiology, and developmental course that should
be differentiated from the group of children who express pure internalizing and pure
externalizing problems. Several studies have suggested that the co-occurrence of both
dimensions should be regarded as a distinct syndrome resulting from the presence of
differential shared risk factors and cumulative reciprocal processes between these
dimensions and the risk factors over time, also referred to as developmental cascades
(Bornstein et al., 2010; Fanti & Henrich, 2010; Keiley, Lofthouse, Bates, Dodge, & Pettit, 2003;
Oland & Shaw, 2005). Unfortunately, the small sample and low level of child internalizing
and externalizing problems in this study did not allow creating meaningful subgroups.
Additional results of this study showed that maternal mental health negatively
predicted child externalizing problems, which means that higher levels of maternal
mental health were related to fewer externalizing problems of the child one year later. No
relation was found with child internalizing problems. Although this was not fully in line
with our expectations, it is not surprising, considering the great variability in prior findings
(Connell & Goodman, 2002; Goodman et al., 2011; Micco et al., 2009). One possible
explanation is that consistent with the distortion model, maternal internalizing problems
(anxiety and depression) generate a negative perceptual bias that leads to over-reporting
of similar child mental health problems (i.e., internalizing problems), as other scholars
reported (Chilcoat & Breslau, 1997; Najman et al., 2000). By using child self-report to assess
self-perceived internalizing and externalizing problems, we bypassed this rater bias and
did not find an effect of maternal mental health on child internalizing problems. The fact
that the relation between maternal mental health at baseline and child-reported
externalizing problems one year later outweighed the strong predicting value of the
homotypic pathway suggests that this significant finding is not merely a reflection of the
mothers’ mental well-being, but truly reflects elevated levels of symptomatic child
behavior associated with maternal mental health problems, as suggested in previous
studies (Najman et al., 2000). The second explanation is that the strength of the association
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and the explained variance that are comparable to other studies (Connell & Goodman,
2002; Goodman et al., 2011) indicate the potential presence of moderating variables and
other liability factors. Parent-child relationship is considered to be one of the most
important underlying mechanisms between maternal and child mental health. Specifically
harsh discipline, intrusive/controlling behavior, and rejection are related to both maternal
mental health problems and child externalizing problems (Elgar, Mills, McGrath,
Waschbusch, & Brownridge, 2007; Piché et al., 2011). It is possible that predominantly the
parenting behavior of the mother accounts for child externalizing problems. Further
research needs to provide an in depth understanding of the mediating links between
specific maternal and child mental health problems. Nevertheless, since maternal mental
health related only to child externalizing problems and heterotypic paths did not emerge,
we cannot unequivocally conclude that maternal mental health is a common risk factor in
the co-development of internalizing and externalizing problems, as the common
vulnerability model states.
Finally, multi-group analysis showed no differences in the tested model between girls
and boys, younger and older children, low and high initial level of internalizing problems,
externalizing problems and maternal mental health. This corresponds with the general lack of
consistency across studies in explaining whether children show different developmental
trajectories by sex and age and whether the role of maternal health differs for either subgroup.
Some studies did find sex differences in cross-developmental paths, e.g., depression or
anxiety predicting antisocial behavior in girls (Costello et al., 2003; Lee & Bukowski, 2012;
Ritakallio et al., 2008) and vice versa for boys (Lee & Bukowski, 2012). Other studies showed
opposite associations (Boylan et al., 2007; Mesman et al., 2001) or did not reveal any sex
differences (Vieno, Kiesner, Pastor, & Santinello, 2008). Some studies found stronger effects
of maternal depression on internalizing problems in girls but not in boys (Goodman et al.,
2011). The same inconsistencies were found for age depending on informants, samples,
and problem type of the mother (Connell & Goodman, 2002; Goodman et al., 2011). No
differences in the model were found between children with low and high problem levels
and between mothers with low and high mental health levels, perhaps because in a
community sample the levels of mental health problems are low in general.
This study is not without limitations. First, this study used only two time-points. This
relatively short period makes it impossible to draw firm conclusions about the
co-development of internalizing and externalizing problems. Obtaining more fine-grained
insights into the development over time requires more assessments over a longer period.
This will also create opportunities for more advanced statistical techniques, such as
(individual level) latent growth curve modeling, which are also able to detect nonlinear
developmental patterns across time (Gilliom & Shaw, 2004; Keiley et al., 2000; Lee &
Bukowski, 2012).
Second, the study used a small and normative sample. A clinical sample could have
shown different or stronger associations between internalizing and externalizing problems,
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as these children show more extreme scores that may vary in stability over time as
compared to children who show a more normative development. In addition, the sample
consisted solely of children and their mothers, disregarding the role of fathers not only in
the development of child mental health problems (e.g., through assortative mating), but
also as a protective buffer for maternal mental health problems (Connell & Goodman,
2002; Kahn, Brandt, & Whitaker, 2004; Kim-Cohen et al., 2005; Marmorstein, Malone, &
Iacono, 2004).
Third, this study focused only on maternal mental health as a common underlying
factor of child internalizing and externalizing problems. The underlying mechanisms that
play a role in the transmission of maternal to child mental health problems still need to be
uncovered, e.g., genetic transmission, exposure to maternal affect and behaviors, and
contextual stressors (life-events, economic resources, social support) (Goodman & Gotlib,
1999). Parent-child relationship in particular is prone to maternal psychopathology. Many
studies have already determined the association among maternal depression and anxiety,
dimensions of parent-child relationship (e.g., lack of positive involvement, control,
rejection, and poor monitoring), and child mental health problems (Elgar et al., 2007; Piché
et al., 2011; Turney, 2012). Although a meta-analysis has shown that effect sizes of studies
on the association of maternal mental health with child internalizing and externalizing
problems are clinically meaningful, most of the variance is not accounted for by maternal
psychopathology. This warrants testing models with multiple interacting risk factors
(Goodman et al., 2011).
The findings of this study have some important clinical considerations. First, the use
of child self-report is crucial in determining mental health problems even in young
children, particularly when parents are known to have mental health problems. The
Dominic Interactive proved to be a reliable and valid instrument to determine child mental
health over longer periods and to provide useful independent information about child
mental health in addition to parent report. Second, the high co-occurrence of internalizing
and externalizing problems should make clinicians more sensitive to underlying feelings
of anxiety and depression in children with externalizing problems. In addition, child’s
externalizing problems should also make clinicians more attentive to maternal mental
health problems. Third, the strong stability of child mental health problems warrants early
screening, prevention, and intervention. Finally, clinicians working with anxious and
depressed adults should also address their role as a parent and the effects of their mental
health status on their perception of child behavior and on their parenting behavior.
Repeated and thorough psycho-education and counseling of these parents seems
imperative. Some studies on influencing the child-parent relationship to prevent child
mental health problems have shown promising results (Beardslee, Wright, Gladstone, &
Forbes, 2007; Sanders, Pidgeon, Gravestock, Connors, Brown, & Young, 2004).
Despite the limitations, the present study extends previous research in several ways.
First, this study simultaneously examined the development of internalizing and externalizing
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problems in young children by means of child self-report and by employing rigorous
statistical techniques, confirming the strong homotypic continuity of these dimensions
and providing support not only for the directional model, but also for the Dominic
Interactive as a valid instrument to determine the development of child mental health
over time. Second, since we used child self-report, we were able to avoid rater bias in
determining the role of maternal mental health in the development of child mental health
problems, demonstrating the unique contribution of maternal mental health to child
externalizing behavior. This warrants paying attention to and improving maternal mental
health when dealing with child externalizing behavior in clinical practice.
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CHAPTER 5

Abstract
Large-scale international surveys are important to globally evaluate, monitor, and promote
children’s mental health. Although the use of child self-report is encouraged, there still is
controversy about its additional value to parent or teacher report. The Dominic Interactive,
a computerized DSM-IV-based child mental health self-report questionnaire, has unique
characteristics that may make it pre-eminently appropriate for usage in cross-country
comparisons. However, to guarantee optimal comparability across groups, establishing
measurement invariance of scale scores is a prerequisite for cross-country comparisons.
In the field of child mental health research on measurement invariance is scarce. This study
aimed to determine scale score reliabilities (Omega) of the Dominic Interactive in a sample
of 8,135 primary school children, aged 6 to 11 years old, in seven European countries, to
confirm the proposed seven-scale factor structure, and to test for measurement invariance
of scale and item scores across countries. Omega reliability values for scale scores were
good to high in every country and the factor structure was confirmed for all countries.
A thorough examination of measurement invariance provided evidence for cross-country
test score comparability of five of the seven scales and partial scale score invariance of two
anxiety scales. The convincing evidence for validity of score interpretation makes the
Dominic Interactive an indispensable tool for cross-country screening purposes. Thus, this
study is of additional merit to both research and clinical literature. Possible explanations
for the partial invariance of the anxiety constructs include cross-country differences in
conceptualizing items and defining what is socially and culturally acceptable anxiety.
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Introduction
An interest in globally monitoring mental health of children in order to prevent the
occurrence and exacerbation of child mental health problems is increasing. The National
Research Council and Institute of Medicine (2009) presented prevalence estimates of the
most common mental health problems in children and adolescents from over 50
community studies across the world. These numbers revealed that 17% of the children
and adolescents had one or more emotional or behavioral disorder (anxiety 8.0%,
depression 5.2%, disruptive disorders 6.1%, attention deficit hyperactivity disorder (ADHD)
4.5%, substance use disorder 10.3%). Also, comorbidity of these disorders appeared to be
high, varying from 3-11%. Several studies showed that the first symptoms of these mental
health problems have their onset in childhood and that the prevalence of these
subthreshold levels and comorbid manifestations is even higher, with estimates above
20% (Egger & Angold, 2006; Merikangas et al., 2009). In addition, if left untreated, there is a
high risk of continuance of these mental health problems or occurrence of other mental
health problems throughout adolescence and adulthood (Costello, Egger, & Angold, 2005;
Costello et al., 2003; Ford, 2008; Reef et al., 2009). Furthermore, children with mental health
problems in need for care are often not recognized or do not receive the necessary care
(Jensen et al., 2011; Sourander et al., 2005). These findings warrant monitoring and
evaluating child mental health, and early screening of emerging mental health problems
on an international level.
The World Health Organization, UNICEF, and the European Union spend a lot of
funding on large-scale health surveys to gain insight into the wellbeing of young children
across countries by obtaining information on the prevalence and developmental course
of mental health problems, related risk factors, and available care (Rutkowski & Svetina,
2014). Since a multi-method and multi-informant approach in this area is preferred, these
studies use various sources of information, such as national statistics (e.g., number of
children seeking treatment, money spent on child mental health care, child abuse or
police reports) and information from parents, teachers, or clinicians. Although most
scholars agree about the importance of using children to provide information on their
own mental health status, there are still reservations about the reliability of such
information due to limited language skills, cognitive skills, and self-reflective abilities
(Fallon & Schwab-Stone, 1994). Despite the increase in available self-report instruments,
specifically concerning emotional problems (Silverman & Ollendick, 2005), no instruments
have been developed to screen for a wide array of mental health problems (i.e., emotional
and behavioral problems) in primary school children.
The Dominic Interactive, a pictorial computerized self-report instrument for screening
mental health problems in primary school children (Valla, 2000), has demonstrated to be
a valid alternative that partly overcomes these barriers. Traditionally, there are two
approaches to conceptualize child mental health problems. The categorical approach is
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based on expert consensus about disorders containing distinctive combinations of
symptoms. According to the dimensional approach syndromes are derived from
empirically co-occurring symptoms that move along a continuum from normal to clinical
(Hartman et al., 2001; Lahey et al., 2004). The Dominic Interactive is based on the categorical
approach as reflected by the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV
and DSM-5, American Psychiatric Association) and measures the symptoms of the seven
most prevalent mental health problems in primary school children, including both
emotional as well as behavioral syndromes (i.e., Specific Phobia, Separation Anxiety
Disorder, Generalized Anxiety Disorder, Major Depressive Disorder, Oppositional Defiant
Disorder, Conduct Disorder, and Attention Deficit Hyperactivity Disorder). The items of the
Dominic Interactive cover each of the symptoms as described in the DSM, except for two
that were considered to be developmentally inappropriate. All items (both text and
pictures) went through an extensive selection procedure entailing clinical expert
judgment, qualitative child evaluations, and statistical testing (Valla, 2000; Valla et al., 1994;
Valla et al., 1997). Ten items that reflect positive behaviors comprise the Strengths and
Competencies scale. Because these items are merely added to increase acceptability they
are not considered part of the original conceptual framework. By omitting time-related
criteria (e.g., onset, duration, and frequency), severity and interference, and by displaying
the symptoms through pictures of daily situations combined with both written and
spoken sentences, some of the before-mentioned age-related barriers are overcome. This
however, also limits the utility of the Dominic Interactive to the sole purpose of screening
for potential mental health problems and is it not meant to diagnose disorders. The
Dominic Interactive therefore uses “Tendencies towards” when referring to scale scores.
Several properties of the Dominic Interactive may even increase its utility in
international survey studies. First, the instrument combines different modalities (text,
pictures, and voice-over) to display symptoms, decreasing the possible risk of translation
errors and subsequent cultural differences in the interpretation of the item content.
Second, the ethnicity of the character can be adapted to Caucasian, Hispanic, Asian or
African, and each of these characters has a corresponding ethnic and gender-neutral
name to optimize identification of the child. Third, the Dominic Interactive is available in
over 11 different languages, (e.g., English, French, Spanish and Turkish) with voice-overs
from native speakers.
Although these characteristics of the Dominic Interactive may facilitate its usage in
international studies, other challenges include cultural differences in understanding the
underlying mental health constructs and interpretation of the items that reflect the
construct of interest (Rutkowski & Svetina, 2014; Van Widenfelt, Treffers, de Beurs, Siebelink,
& Koudijs, 2005). These challenges affect the comparability of scale scores across groups,
making it imperative that the latent variables are well operationalized and measured
equivalently across countries, which is referred to as measurement invariance (Sass, 2011).
Without convincing evidence that measures have the same meaning across groups, valid
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conclusions about differences between groups are unwarranted. The scale scores of an
instrument should meet the requirements of measurement invariance on at least three
levels (Chen, 2007; Rutkowski & Svetina, 2014; Sass, 2011; Schmitt & Kuljanin, 2008). First,
configural invariance requires the same items to be related to the same factors, indicating
that each construct reflects the same underlying concept. Second, metric invariance refers
to the equality of factor loadings of the items belonging to the construct, implying that all
items contribute equally strong to the conceptual meaning of the scale. Third, scalar
invariance refers to the equivalence of thresholds of the items across groups, which makes
it possible to compare mean differences. When measurement invariance is supported at a
configural, metric and scalar level, differences in scale scores can be attributed to authentic
differences between groups on the latent variable of interest, and not to cross-country
measurement differences, translation errors, or biases. The majority of studies regarding
measurement invariance involved subjects concerning human resources and organizational
research (Schmitt & Kuljanin, 2008). In international child mental health studies, this
psychometric concept has received little attention, and the available research is often
limited to a few groups and small sample sizes (Chen, 2007). To our knowledge, the only
available large cross-country study on measurement invariance of child mental health
constructs used parent report (Child Behavior Checklist) and tested for configural
invariance, but not metric and scalar invariance (Ivanova et al., 2007). Establishing construct
validity and measurement invariance of scale and item scores of the Dominic Interactive
to be able to use this screening tool for cross-country comparison is therefore imperative.
Although many psychometric properties of the Dominic Interactive (e.g., internal
consistency, test-retest reliability, and criterion validity) have been examined with
satisfactory to good results in various countries, such as Canada, US, France, and the
Netherlands (Bergeron et al., 2013; Kuijpers et al., 2013; Kuijpers et al., 2014; Linares Scott
et al. 2006; Valla et al., 2002), there is a paucity in studies on construct validity and
measurement invariance of item and scale scores. Available studies were conducted in
only two countries (Canada and the Netherlands) and only in small samples, hampering
a proper item-level confirmatory analysis (CFA). Instead, these studies performed
exploratory factor analysis on a scale level, both revealing a two-factor structure,
internalizing and externalizing problems (Dugré et al., 2001; Kuijpers et al., 2013). The latter
also conducted a one-factor confirmatory factor analysis for each subscale, finding good
results for five of seven scales. The only proper CFA has been performed by Kuijpers et al.
(2014) on the Dutch sample of the current study. In this study, we verified the original
seven-scale factor structure and confirmed measurement invariance of scale scores for
sex and age (Kuijpers et al., 2014), but we did not test for cross-country measurement
invariance. Conclusively, to be able to employ the Dominic Interactive in international
epidemiological and prevalence studies the instrument could greatly benefit from

examining the factor structure in various countries and determining measurement
invariance of scale constructs across countries.

97

5

CHAPTER 5

In sum, the purpose of the present study was to compute scale score reliabilities, test
the proposed seven-scale factor structure and subsequently, to focus extensively on
testing measurement invariance of scale and item scores of the Dominic Interactive in
primary school children (6-11 year olds) across seven European countries. We expected to
find good reliabilities for all scale scores in each country with omega values exceeding
alpha values cf. Kuijpers et al. (2014). Furthermore, we also expected to find evidence for
the seven-scale factor structure in each country, although, considering the high amount
of comorbidity that has been established in prior prevalence and epidemiological studies
(Egger & Angold, 2006; Merikangas et al., 2009) we did not presume the constructs to be
independent. Finally, we did not have a clear expectation about measurement invariance,
since no other large-scale study on a child self-report screening instrument has been
conducted before.

Method
Sample and participants
The project School Children Mental Health in Europe (SCMHE, http://www.scmheproject.
com) was a cross-sectional European study (N = 8,135) conducted in seven countries,
Bulgaria (n = 1, 385), Germany (n = 894), Italy (n = 757), Lithuania (n = 1,278), Netherlands
(n = 1,503), Romania (n = 1,397), and Turkey (n = 921). The purpose of this project was to
establish a set of indicators to monitor children’s mental health, determine major risk
factors, and to screen children for the most common mental health problems. The
European Commission funded the project (EU: 2006336). In each country or in the
participating regions of a country (e.g., Sardinia in Italy) primary schools were randomly
selected. In each school classes were randomly selected and in each class there was a
random selection of 5 to 6. The aim was to select 48 children in each school, 10 in each
grade (5 per class) for schools with 5 grades and 12 in each grade (6 per class) for schools
with 4 grades. In the Netherlands and Germany, more children per school were asked to
participate, due to lower school participation. Mean age was 8.7 (SD = 1.44), with 97.7 %
falling in the 6 to 11 years of age range. Boys and girls were represented equally (51.3%
boys, 48.7 % girls). Descriptive statistics are presented in Table 1.
Due to a lack of socio-demographic information on other characteristics than sex,
age, and school-type (public primary schools) representativeness can not be adequately
determined. Additional information about the sampling method and the sample
composition was described in the final SCMHE report (www.scmheproject.com). All
countries received ethical approval from appropriate authorities.
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Table 1 Descriptive statistics of sex and age separated by country
Country (N = 8,135)
Bu

Ge

It

Li

Ne

Ru

Tu

Number
of children (n)

1,385

894

757

1,278

1,503

1,397

921

Age M (SD)

8.8
(1.23)

8.5
(1.24)

8.2
(1.36)

8.9
(1.19)

9.0
(1.90)

8.7
(1.23)

8.7
(1.51)

Boys

51.7

51.7

48.6

51.4

52.6

52.0

49.3

Girls

48.3

48.3

51.4

48.6

47.4

48.0

50.7

Sex (%)

Note. Bu = Bulgaria, Ge = Germany, It = Italy, Li = Lithuania, Ne = Netherlands, Ro = Romania, Tu = Turkey

Procedure
From the 14,317 present children in the randomly selected schools, 9,084 children got
consent to participate and 8,135 children completed the Dominic Interactive and were
included in this study. Main reasons for not being in this study were incomplete data or
absence (e.g., illness) on the day of administration. In all countries, parents were informed
about the purpose of the study and they could refuse participation by returning the
consent letter. Interviewers visited the schools and in small groups the selected children
received a general instruction explaining the purpose of the study (i.e., to find out how
primary school children think, act, and feel). They were reassured that their answers were
confidential and were not evaluated as right or wrong. In the next step, they were
prompted to put on their headphones and start the computer program (Dominic Interactive).
Children were allowed to ask questions, but school investigators were instructed not to
suggest potential answers and to give children a sense of privacy by keeping a distance.
First, the child was guided through an example that introduced Dominic and
explained the response method, i.e., clicking the ‘Yes’ or ‘No’ button by using the mouse.
Next, the child was presented with pictures of Dominic engaging in daily situations at
home, in school, or with friends and displaying a symptom of one of the mental health
problems. The specific symptom was also printed in text at the bottom of the screen and
read aloud by a voice-over, asking the child whether he or she ever felt, thought, or acted
like Dominic. The administration took 10 to 20 minutes, depending on the child’s age.

Measures
The Dominic Interactive is a child self-report screening instrument comprising 81 items
that represent symptoms of the seven most prevalent DSM-IV mental health problems in
school children and also match the DSM-5 criteria: Specific Phobia (SPh), Separation
Anxiety Disorder (SAD), Generalized Anxiety Disorder (GAD), Major Depressive Disorder
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Figure 1 Example of a symptom of the Dominic Interactive
(MDD), Oppositional Defiant Disorder (ODD), Conduct Disorder (CD), and Attention Deficit
Hyperactivity Disorder (ADHD). The Strengths and Competencies scale consists of ten
positive items (Valla, 2000). The instrument is fully computerized, enabling children to
independently answer the questions, automatically saving the answers (‘Yes’ coded as 1
and ‘No’ as 0) and summing up the scale scores. Comparison to the DSM-5 showed no
differences in item content. The changes in the DSM-5 reflect time-related components,
which are not included in the Dominic Interactive to make the instrument developmentally appropriate for children age 6-12 years old. See Figure 1 for an example of an item of
the Dominic Interactive (Valla, 2000).

Statistical analyses
Reliability. In the first step, we computed Cronbach’s alphas for each of the seven scale
scores separately for each country. However, recently, there has been a debate about the
usefulness of alpha measure (McDonald, 1999; Sijtsma, 2009). One reason is the required
assumption that all items in a scale have the same true-score variance (also known as
tau-equivalence). Relaxing this assumption in the context of structural equation modeling
will give a better estimate for the reliability of scale scores (Bacon, Sauer, & Young, 1995).
We computed McDonalds Omega as an alternative reliability measure (Kuijpers et al.,
2014; Stone et al., 2013). Consistent with these studies, omega (ωh) was computed from
1-factor solutions by conducting a Confirmatory Factor Analysis (CFA) for each scale.
Factor structure. Because the theoretical framework of the Dominic Interactive is based
on seven most common DSM-IV mental health problems, we performed a Categorical
Confirmatory Factor Analysis (CCFA) on the item scores of these seven scales and excluded
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the Strength and Competencies scale because it was not part of the proposed theoretical
framework. With CCFA the binary response scales of the items are represented by
thresholds, the input for the analysis is a matrix with tetrachoric correlations and thresholds.
In accordance with DSM-IV syndrome composition (Valla, 2000), some items are assigned
to more than one scale (e.g., “irritability” is a symptom of GAD, MDD, and ODD). However,
this hinders a simple confirmatory factor analysis; therefore, we allocated overlapping
items to the original scale. We conducted CFA in Mplus 6.1 (Muthén & Muthén, 1998-2007)
using the WLSMV-estimator (i.e., Weighted Least Square estimator with a Mean- and
Variance- adjusted chi-square test statistic) due to binary response categories. We used
chi-square-values, p-values, Comparative Fit Index (CFI), and Root Mean Square Error of
Approximation (RMSEA) to evaluate the goodness of model fit. According to the
conventional criteria a CFI > .90 and RMSEA < .08 are considered acceptable and a CFI >
.95 and RMSEA < .05 are considered good (Marsh, Hau, & Wen, 2004). Because children in
each country are nested within classes and classes within schools, the possibility exists
that the data are non-independent. To correct for non-independence we applied the
COMPLEX procedure in Mplus to get unbiased estimates of the standard errors. Only the
standard errors are affected and become slightly higher in comparison with the
uncorrected results. Due to software limitations, it was not possible to correct for schools
and classes simultaneously. We compared the results corrected for schools with the results
corrected for classes and found no differences in significance levels of the parameter
estimates. The results corrected for schools are presented in this article.
First, we tested the 7-factor solution for each country separately. Next, to test
measurement invariance of scale constructs, we followed a three-level process to explore
in depth the proposed underlying DSM-IV structure across countries. First, we tested
configural, metric, and scalar invariance across countries for the overall 7-scale structure,
following Steenkamp and Baumgartner’s (1998) recommendations. Configural invariance
measures overall model fit of the underlying latent factors, assuming an equal pattern of
zero and non-zero loadings across countries. Metric and scalar invariance were tested
simultaneously because of the binary (categorical) nature of the variables (Muthén &
Muthén, 1998-2007; Kim & Yoon, 2011). Metric invariance implies equal factor loadings
across countries. Scalar invariance implies equal thresholds across countries. With a
chi-square difference test (DIFFTEST in Mplus), the fit of the configural model was
compared with the (equal loading and threshold) constrained model. A significant
chi-square indicates inequality of factor loadings and thresholds. However, scale length,
sample size, and number of groups have a direct effect on the chi-square difference test
and as a result, trivial differences may be specified as a model misfit (Chen, 2007; Rutkowski
& Svetina, 2014). Therefore, we conform to the recommendations of Chen (2007) and
Cheung and Rensvold (2002) that invariance should not be rejected if the decrease in CFI
is less than .01 and the increase in RMSEA is less than .015.
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Global fit measures can mask the invariance of individual items (e.g., if all items of
a scale, except for one, show perfect measurement invariance, global fit measures will
still show acceptable values) (Schmitt & Kuljanin, 2008). Therefore, we repeated the
measurement invariance tests across countries for each scale separately (measurement
invariance per scale). To get a more detailed picture to detect items responsible for
non-invariance we followed a two-step procedure. First, we computed a fully constrained
model (implying equality of factor loadings and thresholds of all items for each scale).
Next, we relaxed factor parameters for each item separately (i.e., allowed the factor loading
and threshold of that specific item to vary freely) and compared the relaxed model with
the fully constrained model. CFI changes exceeding the .01 criterion and RMSEA changes
exceeding the .015 criterion were indicative of non-invariance of an item across countries
(measurement invariance per item).

Results
Reliability
Alpha coefficients of all scale scores were consistent across countries, showing moderate
to acceptable values for most scale scores (Table 2). Good values (> .80) were primarily
found for scales scores of MDD, CD, and ADHD. Lowest Alpha coefficients were found for
scale scores of Specific Phobia and Separation Anxiety Disorder (range .54 - .75). Omega
values for all scale scores appeared to be in a good to high range (.80 - .97) across countries.
Only six values were below .80, but still in an acceptable range (.75 - .79).

Construct validity: Factor structure for each country
For each country, the 7-factor model showed acceptable fit measures, with CFI-values
ranging from .894 to .946 and RMSEA-values ranging from .011 to .016, confirming the
proposed underlying factor structure. Table 3 shows Pearson correlations among the
seven scales for all seven countries and the range of correlations across countries. As
expected, results showed substantial correlations between all scales with the exception of
CD with the anxiety scales (SPh, SAD, and GAD). MDD also has substantial correlations with
the anxiety scales and with ODD, CD, and ADHD.

Construct validity: Overall measurement invariance
The baseline model (factor loadings and thresholds free to vary across the seven countries)
showed an acceptable to good model fit, Χ2 (21966) = 26,305.75, p = .000, CFI = .928, and
RMSEA = .014. This indicates that configural invariance of constructs across countries is
supported by acceptable CFI-values and good RMSEA-values, confirming the similarity of
the seven-scale factor structure across countries. The constrained model also showed an
acceptable to good model fit, Χ2 (22410) = 27,378.45, p = .000, CFI = .918 and RMSEA = .014.
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Table 2 Reliability of the Dominic Interactive by country
Alpha (α)
(N = 8,135)

Omega (ωh)
(N = 8,135)

Bu

Ge

It

Li

Ne

Ro

Tu

Bu

Ge

It

Li

Ne

Ro

Tu

SPh

.69

.57

.54

.60

.57

.64

.66

.86

.80

.75

.77

.80

.80

.84

SAD

.65

.72

.63

.59

.75

.67

.59

.80

.86

.79

.76

.87

.83

.75

GAD

.77

.80

.70

.71

.75

.77

.74

.87

.89

.83

.83

.87

.89

.85

MDD

.84

.83

.76

.82

.78

.86

.83

.92

.93

.88

.91

.91

.94

.91

ODD

.79

.73

.75

.72

.73

.79

.71

.91

.87

.88

.88

.88

.92

.89

CD

.84

.82

.64

.80

.73

.86

.82

.95

.96

.89

.92

.92

.97

.95

ADHD

.85

.84

.83

.86

.85

.87

.86

.93

.93

.92

.94

.93

.95

.94

Note. Bu = Bulgaria, Ge = Germany, It = Italy, Li = Lithuania, Ne = Netherlands, Ro = Romania, Tu = Turkey, SPh
= Specific Phobia, SAD = Separation Anxiety Disorder, GAD = Generalized Anxiety Disorder, MDD = Major
Depressive Disorder, ODD = Oppositional Defiant Disorder, CD = Conduct Disorder, ADHD = Attention Deficit
Hyperactivity Disorder

Table 3 	Correlations between the seven factors of Dominic Interactive (N = 8,135)
Scale

1

2

3

4

Specific Phobia

5

6

7

-

.34-.43

.35-.45

.27-.42

.14-.35 .05 -.30 .18-.32

Separation Anxiety Disorder

.41

-

.55-.66

.39-.58

.15-.37

.08-.30

.25-.39

Generalized Anxiety Disorder

.41

.63

-

.48-.64

.23-.41

.11-.28

.33-.47

Major Depressive Disorder

.36

.49

.58

-

.37-.60

.30-.52

.53-.73

Oppositional Defiant Disorder

.24

.25

.30

.47

-

.52-.64

.54-.71

Conduct Disorder

.19

.19

.17

.38

.57

-

.46-.69

Attention Deficit H
 yperactivity
Disorder

.23

.30

.34

.59

.63

.57

-

a

5

Note. Total correlations are below diagonal, range of correlations above diagonal
Note. All correlations are significant at the p < .01 level
a
significant at p < .05 level

The Χ 2 -difference test showed that the constrained model differed significantly from the
baseline (configural) model (ΔΧ 2 (444) = 2,656.98, p = .000), although changes in CFI (ΔCFI
= -.010) and RMSEA (ΔRMSEA = .001) were within the acceptable limits of .01 and .015,
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respectively. This indicates that metric and scalar invariance were supported, confirming
the equivalence of factor loadings and thresholds of items across countries.

Construct validity: Measurement invariance per scale
We also tested measurement invariance for each scale separately across countries. Table 4
shows that all fit indices for configural invariance were acceptable to good, with CFI values
ranging from .932 to .990 and RMSEA values ranging from .017 to .053. Constraining factor
loadings and thresholds to be equal across countries yielded acceptable to good
CFI-values and good RMSEA-values for five of the seven constructs. The SAD and GAD
scales showed unacceptable fit-values.
Although the fit measures of the constrained model were satisfactory for five of the
seven constructs, the changes in these fit indices compared with the baseline model (ΔCFI
and ΔRMSEA) showed ambiguous results. The changes in CFI-values of six out of seven
scales exceeded the recommended criterion of .01 for every scale except for CD, implying
that the scale scores of these six scales were non-invariant. However, the changes in
RMSEA of five out of seven scales were below .015, except for SAD and GAD, indicating
that only these two constructs were non-invariant. Applying the most stringent criteria,
i.e., invariance meeting the recommended standard of ΔCFI as well as ΔRMSEA, all
constructs except CD would be non-invariant across countries.

Construct validity: Measurement invariance per item
To obtain a more detailed picture of the ambiguity of the measurement invariance results
for each scale, we analyzed, which item scores contributed significantly to changes in CFI
and RMSEA by comparing the fully constrained model of each scale (i.e., equal loadings
and thresholds across countries) with a relaxed model (i.e., factor loading and threshold
of one item at the time to vary freely). Examining the changes in CFI, nine items, three
belonging to SAD and six belonging to GAD, exceeded the standard of .01, indicating that
these item scores significantly contributed to the metric and scalar non-invariance of that
scale construct. None of the ΔRMSEA values exceeded the standard value of .015. Changes
in CFI and RMSEA of all items of the other scales were within the acceptable limits of .01
and .015, respectively, suggesting that these item scores are invariant at a metric and scalar
level. Table 5 displays the results of the Χ2 -difference tests for each item of SAD and GAD,
including the factor loadings and thresholds of the baseline model. See Appendix for the
results of items of the other scales.
It is not possible to test whether factor loadings or thresholds are the cause of the
non-invariance, because for this type of (binary) data, both parameters must be estimated
simultaneously. However, computing the variance of the factor loadings and the
thresholds for each item of SAD and GAD across the seven countries showed that the
variance of the factor loadings varied from .00 to .04 (mean value of .01) and the variance
of the thresholds varied from .00 to .30 (mean value of .07). This suggests that it may be
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Table 4 Goodness-of-fit indices of the 7-factor structure of the Dominic Interactive
(N = 8,135)
Model

SPh
SAD
GAD
MDD
ODD
CD
ADHD

Factor
loadings and
thresholds

χ2

df

p

CFI

RMSEA

Free to vary

382.08

182

.000

.961

.031

Equal

494.84

230

.000

.949

.031

Free to vary

559.52

133

.000

.957

.053

Equal

1638.35

175

.000

.853

.085

Free to vary

779.22

189

.000

.932

.052

Equal

1710.98

237

.000

.831

.073

Free to vary

923.85

532

.000

.980

.025

Equal

1759.50

610

.000

.942

.040

Free to vary

741.94

189

.000

.965

.050

Equal

1080.42

237

.000

.947

.055

Free to vary

615.28

455

.000

.990

.017

Equal

773.21

527

.000

.984

.020

Free to vary

2099.32

1064

.000

.967

.029

Equal

2855.68

1172

.000

.947

.035

ΔCFI

ΔRMSEA

-.012

.001

-.104

.035

-.101

.021

-.038

.015

-.017

.005

-.006

.003

-.020

.006

Note. SPh = Specific Phobia, SAD = Separation Anxiety Disorder, GAD = Generalized Anxiety Disorder, MDD =
Major Depressive Disorder, ODD = Oppositional Defiant Disorder, CD = Conduct Disorder, ADHD = Attention
Deficit Hyperactivity Disorder

more plausible that differences in thresholds rather than differences in factor loadings
caused non-invariance of these items.
Based on the integration of the results from the three-level process while applying
the most stringent criteria (i.e., both ΔCFI and ΔRMSEA may not exceed the recommended
cut-offs for items and scales to be defined as invariant), we may conclude that five out of
seven scale constructs were invariant across countries and SAD and GAD were partial
invariant (i.e., some items are invariant but some are not).
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Table 5 Factor loadings and thresholds of items of Separation and Generalized
Anxiety Disorder of the Dominic Interactive by country
Factor loadings
Bu

Ge

It

Li

Ne

Ro

Tu

Separation Anxiety Disorder
3 Worry about parents in car accident

.31

.48

.39

.26

.51

.33

.34

17 Following parents everywhere

.59

.53

.60

.52

.65

.59

.51

20 Refuse to go to school to be with parents

.45

.50

.40

.37

.60

.49

.39

24 Not able to sleep away from parents

.65

.62

.55

.61

.67

.64

.55

27 Nightmares about separation

.56

.80

.39

.48

.74

.62

.44

30 Worrying about separation

.47

.76

.69

.42

.65

.60

.50

34 Feeling miserable away from parents

.65

.69

.77

.69

.80

.73

.68

36 Feeling sick when parents leave

.74

.80

.67

.73

.78

.73

.70

5 Finding it difficult to relax

.50

.29

.34

.31

.31

.34

.41

8 Worrying about being bad at sports

.59

.61

.58

.51

.67

.63

.56

10 Nightmares

.51

.49

.50

.32

.59

.50

.46

14 Worrying about not having friends

.47

.64

.38

.62

.66

.68

.65

16 Worrying about one’s look

.63

.66

.47

.39

.65

.59

.58

Generalized Anxiety Disorder

19 Worrying about having a car accident

.71

.72

.47

.55

.60

.68

.60

21 Worrying about getting lost

.65

.74

.59

.65

.65

.69

.50

26 Worrying about school grades

.55

.66

.60

.58

.69

.69

.60

32 Feeling sick

.51

.58

.42

.29

.53

.40

.51

Note. Bold items are non-invariant. Bu = Bulgaria, Ge = Germany, It = Italy, Li = Lithuania, Ne = Netherlands,
Ro = Romania, Tu = Turkey

Discussion
This study aimed to test the scale score reliability and to confirm the proposed DSM-IV
based seven-scale factor structure of the Dominic Interactive, a child self-report screening
instrument, across seven countries. Next, we conducted detailed analyses to examine
measurement invariance of the seven scale constructs. The scale score reliability of all
seven scales of the Dominic Interactive appeared to be good in each country, with omega
values exceeding alpha values, which indicates that relaxing the assumption of identical
true-score variance of items will provide better reliability estimates, as suggested by other
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Thresholds
Bu

Ge

It

Li

-.51

-.10

.61

-.82

.44

1.04

.04

1.15

.86

1.14

.79

.93

.44

.58

.90

.85

Ne

ΔCFI

ΔRMSEA

-.72

-.025

.006

.64

-.013

.003

1.34

1.13

-.009

.001

.61

.74

-.005

.002

Ro

Tu

.28

-.67

1.11

.73

.58
.62

.64

.83

.78

.66

.74

.49

.49

-.008

.001

-.51

.28

-.29

-.72

.30

-.21

-.63

-.023

.004

-.09

.28

.10

-.04

.75

-.15

-.24

-.008

.001

.21

.72

.54

.06

.36

-.08

.20

-.008

.001

.50

.44

.78

.69

.65

.90

.57

-.001

-.001

.48

.62

.55

.33

.93

.51

.37

-.004

.000

.17

.35

.47

.43

.30

.23

.25

-.017

.003

-.62

-.16

-.39

-.50

.70

.03

-.29

-.018

.003

.30

.53

.86

-.39

.53

.46

.24

-.025

.004

-.30

.10

.24

-.72

.18

-.24

-.53

-.005

.000

.28

.48

-.28

-.31

.60

-.01

-.39

-.016

.002

-.51

.00

-.43

-.53

.77

-.43

-.68

-.017

.003

.49

.62

.80

.52

.72

.46

.52

-.011

.001

5
scholars (Muthén, 1984; Revelle & Zinbarg, 2009; Stone et al., 2013). The proposed DSM-IV
based seven-scale factor structure of the Dominic Interactive (Valla, 2000) was supported
in each country, implying that the same conceptual model underlies the Dominic
Interactive within each country.
Regarding measurement invariance the conceptual model was similar across
countries for five of the seven scale constructs (i.e., SPh, MDD, ODD, CD, and ADHD),
indicating that the items of these scales are related equally strong (metric invariance) to
the same latent construct (configural invariance) and item thresholds are similar across
countries (scalar invariance). This justifies the comparison of scores of these five scales
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across the seven European countries, thereby increasing the prospects of applying the
Dominic Interactive in cross-country prevalence and epidemiology studies. The partial
construct invariance of SAD and GAD across countries appeared to be related to the
variability in thresholds of specific items rather than in factor loadings. This means that the
average scale score is higher in one country compared to another country. Comparing the
prevalence rates of separation and generalized anxiety across countries is therefore
hazardous. One possible explanation concerns the meticulous translation from the
original French and English items into other European national languages and to accurately
operationalize and reflect these inner mental states (Sass, 2011; Van Widenfelt et al., 2005).
In particular, the GAD scale contains items that are difficult to operationalize and
differentiate from other factors, as was shown in prior studies (Kuijpers et al., 2013; Kuijpers
et al., 2014). A second possible explanation is that the conceptual meaning of separation
and generalized anxiety may vary across countries, depending on the cultural context of
reference and what is considered socially acceptable or problematic fear (Sass, 2011; Van
Widenfelt et al., 2005). These explanations are referred to as linguistic and conceptual
equivalence, respectively, and are intertwined with statistical types of equivalence as
tested in the present study (Ho, Rochelle, Law, Duan, Bai, & Shih, 2014). Although the
guidelines for development and translation of test emphasize that translation of the gist
of the concepts is more important than literal word-to-word translation, this might also
lead to an increased risk of errors and differences in conceptual meaning and interpretation
of items (Gudmundsson, 2009; Van Widenfelt et al., 2005). Future studies should reflect on
these complementary types of equivalence, since limited linguistic and conceptual
equivalence might account for the presently found differences between countries in the
anxiety scale scores.
The literature provides no specific guidelines how to deal with partial invariance, i.e.,
what to do when some item scores are invariant and some are not, and how this affects
reliability of the scale scores and validity of the meaning of the scale, and the decisions
that are made based upon this (Millsap & Kwok, 2004; Schmitt & Kuljanin, 2008). The
proposed options (e.g., deleting items, retaining all items, or quit using the entire scale) all
depend on other aspects, e.g., the amount of non-invariance, the number of non-invariant
items, and the purpose of the measure (Millsap & Kwok, 2004; Sass, 2011). Exploring the
source of the non-invariance and its impact on the outcomes can be an important next
step to substantiate this decision making process (Schmitt & Kuljanin, 2008). Although
non-invariance of some items does not necessarily imply the entire scale is unusable,
caution is warranted when making cross-country comparisons, and possible inference
problems, biases, or errors should be considered (Millsap & Kwok, 2004; Sass, 2011).
The limitations of this study are predominantly methodological and statistical. First,
the national samples may not be completely representative, since in some countries, the
sampling procedure was restricted to certain areas (e.g., the Istanbul area in Turkey), or was
adapted due to a limited number of schools willing to participate (e.g., in the Netherlands
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and Germany). This could have influenced measurement invariance of scale constructs
because associations between items and their underlying latent variable may vary not
only across countries, but also across subpopulations. In addition, ongoing immigration of
people from outside Europe and the migration and increased blending of European
cultures and subpopulations also might have influenced measurement invariance of scale
constructs, since differences between countries might be less pronounced. However, this
study was a first attempt in determining whether the Dominic Interactive could be useful
as a screening tool for mental health problems of children living in various European
countries and whether in general the scales and scale scores could be comparable at
country level. Testing whether there are differences in interpretation of scale scores
between the dominant culture and subcultures or between various ethnicities requires
different selection procedures. The present sample size was too small to create relevant
subgroups and was not selected for this purpose. This would be of great interest for future
research.
A second limitation is that the European countries in this study do not represent
Europe in total. Specific regions were not represented (e.g., Scandinavian countries) or
underrepresented (e.g., Southern Europe). This warrants careful attention when
generalizing the present results to other European countries. A final statistical limitation
does not necessarily concern the present study directly but relates to the general lack of
available research on measurement invariance of the proposed constructs as measured
by screening instruments in the field of child mental health (Schmitt & Kuljanin, 2008).
Current available research is based mainly on simulation studies or conducted
predominantly on a limited number of groups, items, and factors; small sample sizes;
continuous item responses; and normally distributed data. In the present study, we had a
sample of over 8,000 cases, 7 groups, 7 factors, 81 items, categorical item responses, and
skewed data distributions. This makes it difficult to determine whether the performance
of the fit statistics in the present empirical study is comparable to prior findings (Sass,
2011). Consequently, there is a need for more research on measurement invariance of the
proposed constructs as measured by screening instruments in international surveys and
we greatly encourage scholars to extend this to the field of child mental health assessment.
Finally, one important theoretical limitation should be mentioned regarding the DSM
as underlying conceptual framework of the Dominic Interactive. Confirming the proposed
factor structure in every country does not necessarily imply this is also the best or only
model to conceptualize child mental health problems. There has been discussion whether
this framework is applicable to children. Since correlations between specific problem
clusters (e.g., anxiety disorders) are generally high, this might imply that mental health
problems might be less differentiated in children and it has been argued that a simpler
model might more accurately reflect the developmental characteristics of young children
(Lahey et al., 2004, 2008). Future studies comparing several theoretically based models
(e.g., categorical and dimensional or with a varying number of factors) might give a more
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detailed insight into the taxonomy of child mental health problems in various countries
(cf. Hartman et al., 2001) and might potentially clarify some of the presently found between-country differences in the SAD and GAD scale scores. In addition, the substantial
correlations between most scales do not suggest potential second order factors. However,
there also appeared to be differences in inter-scale correlations between the countries, so
exploring comorbidity in child mental health problems on a cross-country level might
also be interesting for future studies.
This study greatly adds to the field of child mental health assessment because it is the
first to adopt such a sophisticated procedure to analyze the comparability of a child
self-report instrument across countries. This study convincingly showed good results for
five of the most common mental health problems in primary school children (i.e., specific
phobia, depression, oppositional defiant behavior, conduct problems, and ADHD) and
two scales needing further research (i.e., separation and generalized anxiety). Finally, it is
worth mentioning that the item content of the Dominic Interactive scales still matches
the criteria of the currently implemented DSM-5. Conclusively, this study does not only
hold a plea for child mental health research to face the methodological challenges that
arise in the context of doing cross-country surveys, but it also demonstrates the unique
properties of the Dominic Interactive and its utility within this specific context.
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Appendix Factor loadings and thresholds of the items of five scales of the
Dominic Interactive separated by country
Factor loadings
Bu

Ge

It

Li

Ne

Ro

Tu

2 Afraid of bugs

.57

.51

.58

.48

.50

.47

.48

6 Afraid of long corridors

.67

.54

.61

.44

.58

.59

.60

9 Afraid of little dogs

Specific Phobia

.63

.57

.43

.47

.62

.53

.67

12 Afraid of thunderstorms

.71

.56

.54

.68

.64

.68

.63

18 Afraid of cats

.66

.65

.35

.42

.62

.61

.62

25 Afraid of heights

.67

.60

.51

.60

.53

.52

.51

29 Afraid of spiders

.61

.55

.57

.64

.49

.60

.53

35 Afraid of elevators

.51

.28

.40

.43

.45

.48

.62

38 Afraid of costumed characters

.61

.64

.40

.46

.53

.52

.66

41 Difficulties making up one’s mind

.47

.56

.28

.53

.46

.46

.50

43 Feeling like crying

.75

.64

.56

.66

.68

.72

.67

47 Being bored at party

.69

.67

.58

.61

.57

.66

.56

50 Feeling tired* (GAD)

.60

.70

.49

.57

.64

.69

.58

54 Falling asleep

.61

.57

.36

.55

.62

.64

.55

58 Losing interest in playing games

.64

.73

.28

.29

.66

.74

.65

61 Having gained weight

.40

.34

.24

.28

.46

.44

.38

64 Finding it hard to enjoy oneself

.73

.78

.51

.66

.65

.81

.66

68 Finding it difficult to sleep* (GAD)

.70

.58

.41

.58

.49

.71

.62

72 Losing appetite or weight

.52

.41

.39

.46

.36

.53

.32

75 Thinking about killing oneself

.68

.66

.63

.69

.60

.67

.71

78 Feeling worthless

.72

.73

.54

.75

.66

.64

.69

81 Thinking about death

.59

.63

.69

.66

.60

.64

.67

83 Feeling sad

.82

.83

.73

.70

.76

.78

.79

4 Fighting with adults

.69

.61

.60

.68

.63

.71

.70

7 Blame others for mistakes* (CD)

.69

.67

.58

.59

.65

.80

.72

13 Do things to get on others’ nerves

.77

.65

.63

.58

.78

.79

.73

Major Depressive Disorder

Oppositional Defiant Disorder
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Thresholds

ΔCFI

ΔRMSEA

Bu

Ge

It

Li

Ne

Ro

Tu

.68

.95

.90

.45

.83

.27

.16

-.003

.000

1.24

1.41

1.30

1.22

1.63

1.04

.99

.000

-.001

1.28

1.55

1.49

1.35

1.60

.96

1.06

.000

-.001

.72

.71

.74

.41

.82

.39

.43

.000

-.001

1.49

1.53

1.62

1.56

1.62

1.75

1.38

-.002

.000

.59

.84

.56

.56

1.02

.56

.50

-.002

.000

.53

.32

.40

.27

.52

.16

.28

-.005

.001

.98

1.24

1.02

1.13

1.18

1.07

1.06

.002

-.001

1.34

1.66

1.36

1.50

1.69

1.41

1.62

.002

-.001

-.21

-.21

.19

-.32

-.18

-.19

-.45

-.001

.000

1.00

1.10

.71

.38

.90

.77

.82

-.003

.001

.17

.49

.87

.64

.70

.62

.02

-.003

.001

.17

.55

.13

.81

1.28

.73

.43

-.006

.001

.49

1.62

1.13

1.34

1.56

1.39

1.36

-.004

.001

1.11

1.50

1.07

.66

1.27

.87

.50

-.004

.001

.75

.94

1.06

.56

1.31

.74

.35

-.001

.000

.87

1.19

1.13

.43

1.21

1.13

.63

-.002

.000

.48

-.10

.70

.49

.02

.65

.31

-.007

.002

.61

.81

.56

.68

.78

.74

.37

.000

.000

.82

.71

1.31

.71

1.11

1.12

1.09

-.001

.000

.29

.37

.75

.22

.60

.28

.59

-.002

.000

.78

.50

1.41

.75

.51

1.01

.77

-.004

.001

.53

1.02

1.22

.36

1.53

.78

.28

-.003

.001

1.05

.52

1.00

.92

.79

1.10

1.23

.000

-.001

1.07

1.12

1.02

1.12

1.01

1.23

1.60

.001

-.001

1.08

1.34

1.16

1.52

1.36

1.23

1.13

-.003

.001
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Appendix C
 ontinued
Factor loadings
Bu

Ge

It

Li

Ne

Ro

Tu

15 Other’s getting on Dominic’s nerves

.57

.58

.68

.69

.57

.61

.48

23 Losing temper* (GAD/MDD)

.79

.85

.75

.69

.73

.80

.69

28 Feeling angry and resentful

.79

.73

.78

.74

.74

.87

.85

31 Feeling touchy* (GAD/MDD)

.68

.54

.62

.69

.70

.60

.51

37 Refusing to obey adults

.73

.67

.60

.62

.62

.77

.65

39 Getting back at people

.75

.64

.72

.69

.66

.84

.77

42 Bullying other children

.82

.79

.63

.76

.79

.76

.88

46 Stealing

.75

.77

.40

.73

.65

.78

.62

49 Using a weapon in a fight

.71

.74

.71

.85

.74

.85

.85

52 Setting a fire

.81

.83

.67

.80

.60

.82

.78

56 Skipping school

.85

.79

.55

.56

.73

.81

.64

59 Hurting animal on purpose

.69

.73

.48

.53

.46

.73

.66

63 Vandalism

.83

.89

.65

.79

.72

.85

.86

67 Starting fights

.79

.77

.65

.73

.78

.82

.89

70 Hurting people

.77

.81

.62

.84

.61

.86

.85

73 Stealing out of somebody’s hands

.85

.76

.42

.84

.73

.92

.76

76 Breaking into a house

.88

.91

.88

.89

.82

.96

.80

80 Running away from home

.78

.79

.54

.79

.68

.87

.79

86 Lying to avoid doing things

.66

.68

.66

.68

.51

.75

.71

40 Not waiting for his/her turn

.62

.60

.55

.68

.60

.74

.65

45 Having difficulties paying attention

.52

.60

.61

.56

.61

.59

.61

48 Fidgeting in seat* (MDD)

.54

.63

.55

.71

.65

.74

.72

51 Hard keeping mind on school work*
(GAD/MDD)

.70

.75

.71

.69

.72

.81

.67

53 Finding it difficult to remain seated

.62

.62

.64

.75

.76

.76

.74

57 Disturbing other children

.79

.67

.81

.75

.60

.82

.67

60 Losing things

.58

.60

.57

.62

.55

.65

.70

Oppositional Defiant Disorder

Conduct Disorder

Attention Deficit Hyperactivity Disorder
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Thresholds

ΔCFI

ΔRMSEA

Bu

Ge

It

Li

Ne

Ro

Tu

.42

.24

.45

.22

.82

.65

.29

-.006

.002

.51

.50

.26

.51

.67

.93

.59

.000

-.001

.84

1.12

.89

1.27

.82

1.33

1.30

-.002

.000

.79

.42

.46

.42

.94

.71

.56

-.002

.000

.78

.93

.53

1.03

.96

1.13

1.06

.000

-.001

.64

.64

.81

.98

.40

1.15

1.01

-.001

.000

1.32

1.68

1.04

1.46

1.56

1.29

1.52

.000

.000

1.36

1.42

1.19

1.28

1.34

1.49

1.61

.000

.000

1.31

1.51

1.84

1.49

1.32

1.55

1.46

-.001

.000

1.71

1.71

1.88

1.66

.81

1.72

1.67

-.002

.001

1.82

2.03

1.21

1.38

1.85

1.73

1.80

.000

.000

1.51

1.65

2.03

1.60

1.78

1.62

1.66

-.001

.000

1.58

1.64

1.76

1.50

1.76

1.68

1.93

.000

.000

1.29

1.25

1.04

1.25

1.32

1.25

1.50

.000

.000

1.50

1.36

1.62

1.59

1.04

1.54

1.76

.000

.000

1.80

1.74

1.21

1.84

1.92

1.85

2.09

.000

.000

1.65

2.01

2.36

2.00

2.08

2.04

1.98

.000

.000

1.55

1.80

2.56

1.57

1.73

1.74

1.69

.000

.000

1.04

1.11

.77

.90

.91

1.14

1.50

-.002

.001

.82

.95

.43

.87

.87

1.02

1.17

.000

.000

.85

.99

.91

.93

.98

.96

1.01

.001

.000

.24

.98

1.03

1.07

.56

.90

.83

-.002

.000

.66

.50

.71

.37

.12

1.22

.80

-.002

.001

.22

.60

.94

.73

.47

1.18

1.06

-.001

.000

1.36

1.52

1.27

1.59

1.60

1.43

1.75

.000

.000

.34

.75

.20

.86

.46

.85

.52

-.001

.000
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Appendix C
 ontinued
Factor loadings
Bu

Ge

It

Li

Ne

Ro

Tu

62 Failing to finish school work* (GAD/MDD)

.51

.52

.55

.59

.63

.74

.59

65 Answer before question completed

.61

.65

.55

.63

.60

.67

.54

69 Disrupting others

.78

.77

.82

.77

.59

.78

.75

71 Easily distracted

.68

.69

.56

.69

.63

.76

.77

74 Talking too much

.63

.58

.51

.66

.55

.68

.68

79 Finding it difficult to play quietly

.68

.66

.58

.63

.69

.68

.66

82 On the go* (MDD)

.53

.67

.58

.72

.73

.74

.71

84 Hard keeping mind on homework

.70

.77

.65

.69

.70

.75

.72

85 Not paying attention

.65

.64

.70

.65

.63

.62

.65

87 Forgetting things

.67

.59

.60

.66

.66

.68

.69

88 Climbing up unto things

.60

.57

.42

.65

.50

.71

.67

89 Not being organized

.67

.57

.60

.63

.64

.67

.70

Attention Deficit Hyperactivity Disorder

Note. Items indicated with an asterisk are items that are also allocated to other scales.
Bu = Bulgaria, Ge = Germany, It = Italy, Li = Lithuania, Ne = Netherlands, Ro = Romania, Tu = Turkey
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Thresholds

ΔCFI

ΔRMSEA

Bu

Ge

It

Li

Ne

Ro

Tu

.42

.46

.38

.29

.56

1.30

.79

-.001

.000

.78

1.30

.66

.87

.85

.88

1.03

.000

.000

1.45

1.82

1.23

1.65

1.59

1.54

1.71

.000

.000

.48

.17

.59

.63

.16

.93

1.07

-.002

.001

.48

.50

-.26

.46

.60

.56

.59

-.001

.000

.31

.66

.27

.78

.71

.73

.75

-.001

.000

.60

1.05

.53

.63

.74

1.14

.73

.000

.000

.39

.40

.40

.46

.41

.80

.80

.000

.000

-.02

.38

.03

.24

.38

.04

.25

-.001

.000

.58

.57

.07

.95

.53

.66

.68

-.001

.000

.80

.81

.73

.92

1.04

1.28

1.25

.000

.000

.55

.14

.76

.65

.16

.84

.69

-.002

.001
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Chapter 6
General Discussion

GENERAL DISCUSSION

The overall goal of this thesis was to test several psychometric properties of the Dutch
version of the Dominic Interactive with a focus on construct validity, one of the main
caveats in prior research. By examining these characteristics, we aimed to extend our
perspective about the utility of this developmentally sensitive instrument in screening for
mental health problems in primary school children aged 6 to 12 years old, complementary
to other available self-report questionnaires as well as parent and teacher information.
First, I will present an overview of our main findings. Second, I will reflect on these findings
from three perspectives, considering 1) the standards of test development to evaluate the
psychometric properties of the Dominic Interactive and its place within the range of other
self-report questionnaires, 2) the conceptual framework of assessing mental health
problems in young children and the introduction of DSM-5, and 3) the contribution of
child report in the context of other informant reports, specifically parents and teachers.
Finally, limitations, future research directions, and clinical implications are discussed.

Review of the main findings
General test reliability (‘Internal consistency’) (Chapters 2, 3, and 5)
- Independent of age, sex, and country, alpha values were moderate to good, with the
exception of the Specific Phobia and Strengths and Competencies scale, which showed
low values. The Separation Anxiety scale showed inconsistent alpha values.
- Omega values, as alternative reliability indicator, showed good to high results for all
scales across all countries.
Test-retest reliability (Chapter 2)
- At a scale level, all scales showed substantial to good intraclass correlations.
- At item level, the majority of items had moderate to good Kappa-values; however, a
substantial number still showed low Kappa’s.
- Test-retest reliability at both item and scale level increased significantly with age.
Construct validity (Chapters 2, 3, and 5)
- The seven-scale DSM-IV structure of the Dominic Interactive was supported for boys
and girls, for younger (5-8 year olds) and older (9-13 year olds) children in the Dutch sample,
and for each of the seven countries in the European sample (configural invariance).
- In the Dutch sample, factor loadings (metric invariance) and thresholds (scalar invariance)
of all scales were comparable for both boys and girls and for younger and older children.
- In the European sample, five scales (i.e., SPh, MDD, ODD, CD, and ADHD) were comparable
across countries. The SAD and GAD scale were partially invariant, meaning that substantial
differences between countries were found in the thresholds of some items of these
scales.
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- The anxiety scales and MDD were highly correlated and represented an Internalizing
problem dimension. The conduct scales (ODD and CD) and ADHD correlated highly
and reflected an Externalizing problem dimension. MDD was also related to the
Externalizing problem scale.
- GAD and MDD were closely related and yielded the least stable results across analyses
and samples. ADHD also strongly correlated with GAD and MDD and its one factor
solution did not show adequate fit.

Criterion validity (Chapter 2)
- All scales of the Dominic Interactive, except for ADHD, differentiated between children
in public schools and children attending special education, with referral to special
education as a criterion measure, since DSM-IV diagnosis is required to gain access.
Other findings involving the Dominic Interactive (Chapters 2 and 4)
- Children reported more internalizing problems (anxiety and depression) and oppositional
behavior while parents reported more symptoms of ADHD. Agreement between
children and their parents on mental health problems was generally low, but increased
after removing extreme child-parent disagreement pairs.
- Internalizing problems and externalizing problems were highly correlated at each
time-point (heterotypic comorbidity) and were highly stable over a one-year period
(homotypic continuity). No evidence was found for developmental paths between
internalizing and externalizing problems over a one-year period (heterotypic continuity),
regardless of age, sex, and child initial problem level.
- Higher maternal mental health was related to fewer child-reported externalizing
problems but not to child-reported internalizing problems.

Reflections on the main findings
1) Evaluation of the psychometric properties of the Dominic Interactive
In chapters 2, 3, and 5, we examined several psychometric properties of the Dominic
Interactive, which I describe in detail in the next paragraph. I also relate our findings to the
developmental limitations that the Dominic Interactive is presumed to address and
compare them with other available instruments, resulting in an overall evaluation of the
psychometric status of the Dutch Dominic Interactive.

General test reliability (‘Internal consistency’)
General test reliability as denoted by Cronbach’s alpha, defines the extent to which a test
score is representative of the true individual score. Our results showed that in both Dutch
samples (Chapters 2 and 3), alpha values were moderate to good for all scales except for
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Specific Phobia and Strengths and Competencies for which alpha values were
unacceptable. The European sample showed similar findings (Chapter 5), but most
countries also had low alpha values for Separation Anxiety Disorder. These findings are
almost identical to every other prior study on the Dominic Interactive, regardless of age,
sex, and sample type (Bergeron et al., 2013; Bergeron et al., 2010; Chan Chee et al., 2003;
Linares Scott et al., 2006; Shillingsburg et al., 2008; Shojaei et al., 2009; Smolla et al., 2004).
Compared to other picture or play-based self-report instruments, alpha values of the
Dominic Interactive were higher compared to the Berkeley Puppet Interview (Ablow et al.,
1999; Ringoot et al., 2013), similar to the Picture Anxiety Test (Dubi et al., 2009, 2012), and
somewhat lower compared to the Koala Fear Questionnaire (Muris et al., 2003).
Nevertheless, comparability with all three is difficult due to differences in theoretical
background, scale composition, and answering format. The internalizing scales of the
Dominic Interactive can favorably measure up to other self-report questionnaires (see
Table 1 in Chapter 1), with alpha values falling in the same range (Myers & Winters, 2002b).
Alpha values of the externalizing scales were higher compared to other self-rating scales
(Collett et al., 2003a, 2003b).
Possibly, the three aforementioned scales had low alpha values due to the heterogeneity
of the items (SPh and COMP), little variance due to low base rates (SPh) or high base rates
(COMP) of some items, or a small number of items (SPh, SAD, and COMP). However, critical
comments can be made regarding the use of Cronbach’s alpha as a reliability measure.
First, the vast majority of studies persistently report Cronbach’s alpha as a measure of
internal consistency, with high alpha values indicating that the items reflect the same
construct. Yet, the psychometric literature demonstrated that tests measuring one
construct as well as tests measuring several constructs can have high or low alphas (Green
& Yang, 2009; Sijtsma, 2009). Second, Cronbach’s alpha is a lower bound to reliability
because most questionnaires violate the assumptions underlying this statistical measure,
i.e., tau-equivalence (unidimensionality) and uncorrelated errors (Green & Yang, 2009).
Although mental health questionnaires intend to measure narrowly defined distinctive
one-dimensional constructs, they often contain items reflecting multiple aspects of that
same construct (Green & Yang, 2009). For instance, the construct of depression consists of
items measuring ‘loss of pleasure’, ‘thoughts of dying’, and ‘trouble concentrating’. True
individual variability on these items is possible, even though all three reflect the same
underlying latent factor of depression. Nevertheless, this violates the assumption of tauequivalence, resulting in lower alpha values, especially when there are only few items in a
scale (Yang & Green, 2011). Furthermore, reliability is measured ideally by using multiple
parallel tests or test occasions, distributing measurement error randomly across items,
tests, and time-points. In reality, this is nearly impossible and subsequently, a reliability
estimate is derived from a single test administration, increasing the risk of correlated error,
which leads to substantially inflated alpha values (Green & Yang, 2009; Yang & Green, 2011).
Finally, skewed scale distributions and limited number of answering options have also
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shown to underestimate alpha values (Greer et al., 2006). Psychometricians have argued
for a well-considered choice of an appropriate estimate to increase reliability accuracy
(Green & Yang, 2009; Revelle & Zinbarg, 2009; Zinbarg et al., 2005). In our study, we chose
Omega, which has shown to be a more accurate reliability index for scales with a
heterogeneous item content, a dichotomous answering structure, and the classic skewed
scale distribution inherent to instruments measuring mental health problems (Revelle &
Zinbarg, 2009; Schweizer, 2011; Yang & Green, 2011), all of which characterize the Dominic
Interactive. In our studies, omega values for all scales showed good to high reliability.
Summarizing, internal consistency of the Dominic Interactive has been extensively
examined with almost identical results when using alpha values. The results of internalizing
scales are comparable to all other available self-report rating scales, and the results of
externalizing scales are even better. When applying a more appropriate reliability measure
(Omega) considering the specific characteristics of the Dominic Interactive (multi
dimensional scales, dichotomous answering structure, and skewed distributions), the
results yielded good to high values for all scales, regardless of sex, age, and country,
meeting the Dutch COTAN-standards required for the use in clinical practice (Evers et al.,
2010). Thus, choosing an appropriate reliability measure requires careful consideration and
a more critical perspective towards the use of alpha as a measure of internal consistency.
Importantly, scales should not be discarded as invalid solely based on a low alpha value.

Test-retest reliability
For the purposes of screening and selecting children at risk for mental health problems, it
is important that test scores are not a reflection of a momentary, transient mood or
behavior, but show some stability over time. The findings from our Dutch convenience
sample (Chapter 2) are in line with prior studies on the Dominic-R and the Dominic
Interactive (Bergeron et al., 2013; Bidaut-Russell et al. 1998; Valla et al., 1997), demonstrating
substantial to good test-retest reliability at a scale level. Again, regarding the scales
measuring internalizing problems, the results were similar to the findings from the majority
of other anxiety and depression self-report questionnaires with or without pictures (Dubi
et al., 2009, 2012; Myers & Winters, 2002b; Schniering et al., 2000). The results exceeded the
test-retest reliability results for the externalizing scales (Collett et al., 2003a, 2003b) and the
BPI (Ablow et al., 1999).
Two findings warrant specific attention. First, our study revealed that younger children
(6-8 year olds) showed significantly less response stability compared to older children
(9-12 year olds) at both scale and item level. Second, a substantial number of items showed low
Kappa values for the entire age range, although the younger age group appeared to have
more items with low values compared to older age group. Although these findings are
also consistent with other studies (Bergeron et al, 2013; Bergeron et al., 2010; Shillingsburg
et al., 2008; Smolla et al., 2004; Valla et al., 1997), several explanations should be considered.
First, low Kappa values may reflect either extremely high or low base rates in the
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population (Valla et al., 1997). A large number of items with low Kappa values belonged to
the Strengths and Competencies scale (8 out of 10), with high rates of primarily
‘yes’-answers (e.g., ‘do you often have fun with your friends’). A substantial number of
items represented low base rates in the population (e.g., ‘fear of cats’, ‘fear of long corridors’,
‘hurting animals’) and were predominantly items of conduct problems (8 out of 14) that
are rare in children, especially the youngest (e.g., ‘stealing’, ‘truancy’, or ‘breaking into
someone’s house’), which is consistent with other studies (Hartman et al., 2001; Ringoot et
al., 2013). Accordingly, these items may in fact be adequate, but the small sample size in
our convenience sample might have prevented us from finding an adequate proportionate
reflection of the actual prevalence. Second, the low Kappa’s might be the result of
complex wording or inaccurate sentence structure (Breton et al., 1995; Pérez et al, 1998),
indicating the phrasing of some items might not be sufficiently tailored to the linguistic
and cognitive abilities of young children. In the first study (Chapter 2), the supervising
master students reported several items that needed to be clarified for children, containing
either complex words (‘humeur’/’mood’, ‘wraak’/‘revenge’), negatives (‘vind je niets meer
leuk?’/‘don’t you like anything anymore’?), or double sentences (‘volg je je ouders overal,
omdat je niet alleen wil zijn’/’do you follow your parents everywhere, because you don’t
like being alone’). The majority of those items also showed low Kappa values. Finally, low
Kappa values may have emerged because young children, despite exhaustive attempts to
attune to their cognitive, linguistic, and social-emotional abilities, might actually be less
reliable in reporting their own mental health, a finding supported by studies on the BPI
(Ablow et al., 1999; Ringoot et al., 2013). It is difficult to compare the Dominic Interactive
with other self-report instruments because most measures are intended for children older
than eight years of age or do not report reliability statistics for a more narrow defined age
range (6-8 years) (Myers & Winters, 2002b).
Complying with COTAN guidelines (Evers et al., 2010), the Dominic Interactive might
benefit from further inspection of linguistic and cognitive difficulties in understanding
item content and from additional research on test-retest reliability in a large community
sample. It is doubtful whether this would lead to more consistent answering patterns.
Improvement in response stability of the Dominic questionnaires only occurred when
text and auditory modalities were combined with the pictorial format (Murphy et al., 2000;
Valla et al., 1997), confirming the merit of using developmentally sensitive screening tools
in young children. Since that time, additional alterations in item content, adaptation to
new editions of the DSM, or the transition to a computerized version did not enhance the
reliability (Bergeron et al., 2013). Furthermore, a convincing number of studies on other
instruments confirmed a decrease in reliability with age (Beesdo et al., 2009). Aside from
this, at a scale level, test-retest reliability has shown to be moderate for most scales even
in the youngest age group.
In conclusion, test-retest reliability of the Dominic Interactive administered to children
older than 8 years is satisfactory and easily meets the COTAN standards. In younger

125

6

CHAPTER 6

children, test-retest reliability can be considered nearly acceptable; nevertheless, some
cautiousness is warranted. We should consider the possibility that there might be a lower
limit to the skills of children in reporting on their own mental health.

Content validity
As addressed in the introduction section of this thesis, content validity is a non-statistical
type of validity, which evaluates the extent to which the items cover the proposed
concept or theory. This includes a specification of the target group and aim of the
instrument, an adequate definition of the construct, a clear description of the behaviors
reflecting the construct, and adequate coverage of the content domain by the items of
the instrument. To be able to reflect on this type of validity, I will refer to the construction
process and content of the Dominic questionnaires as described in the introduction
section of this thesis, as well as some still unpublished procedures of adapting the Dominic
Interactive to the Dutch culture.
The primary aim of the Dominic Interactive is to screen for potential mental health
problems in children aged 6-11 year old in school settings, to offer reliable starting points
for professionals in front line services to further explore reported discomforts, and to
provide a suitable instrument for research and epidemiological studies (Valla, 2000). The
Dominic questionnaires are all based on the DSM, currently still the most widely used
diagnostic system; therefore, it provides a solid theoretical base for a screening instrument
on child mental health problems. According to the latest large-scale international
epidemiology studies in primary school children, the present scales still represent the
most prevalent mental health problems in primary school children (Costello et al., 2005;
Costello et al., 2003; Ford, Goodman, & Meltzer, 2003; Merikangas et al., 2009). Generalized
anxiety seems to be less prevalent, but since symptoms of this disorder are less well
defined and there is significant overlap with the depressive symptoms, this might obscure
actual prevalence rates (Beesdo et al., 2009; Hartman et al., 2001; Lahey et al., 2008). One
disorder that might have been unjustly neglected is the social phobia. This mental health
problem has been thought for many decades to have its onset in adolescence, but recent
studies demonstrated that this anxiety might also originate in middle childhood (Chavira,
Stein, Bailey, & Stein, 2004; Stein & Stein, 2008). However, more evidence for the presumed
higher prevalence rates is necessary to substantiate incorporating social anxiety in the
Dominic Interactive.
Next, the items of the Dominic Interactive should adequately cover all symptoms of
the represented mental health problems. The instrument assesses 64 out of 66 symptoms
from six out of seven disorders, Specific Phobia being a unique scale. As described in the
introduction chapter, all criteria concerning the onset, frequency, duration, severity, and
interference that are necessary for definite DSM-IV diagnosis were omitted to adapt to the
limited possibilities of young children to reflect on time-related components. Although
developers attempted to compensate for absence of these criteria by including words
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such as ‘a lot’ or ‘often’ and creating two cut-off points to interpret scale scores, this also
puts restraints on the utility of the Dominic Interactive as diagnostic tool. However, the
developers explicitly stated that the scale scores should be interpreted as an approximation
of the mental health problem and defined this as ‘a tendency towards’ developing a
mental health problem, emphasizing that the Dominic Interactive should only be used as
a screening tool and not as diagnostic instrument.
All pictures accompanying the symptoms of DSM-III-R went through a stringent
selection procedure, including several rounds of clinician’s evaluations (child psychologists
and psychiatrists), children elaborating on their answers to the questions and pictures in
several pilot studies, and conducting several statistical tests regarding test-retest reliability,
internal consistency, and criterion validity. Several native speakers and psychologists
translated the Dominic Interactive to Dutch. We adapted some of the items based on our
statistical and observational findings of the first study (Chapter 2), piloted them in a small
group of children to ensure that they understood the content, and discussed any
alterations with the original author. Guidelines on the development and translation of
tests state that translated items should adequately reflect the content rather than the
exact wording (Evers et al., 2010; Gudmundsson, 2009; Van Widenfelt et al., 2005). The
relevance of the utmost meticulousness in phrasing the symptom content and pilot
testing it in children can anecdotally be illustrated by an item expressing separation
anxiety, ‘do you refuse to go to school, so you can stay at home with your parents?’. This
item was first translated in Dutch with ‘ben je liever thuis dan op school, zodat je bij je
ouders kunt blijven?’ However, the word ‘liever’ in Dutch does not only mean ‘rather’ or
‘prefer’, but also ‘behave better’. Thus, when children were asked to explain their answers,
some of them reported that they indeed behave better at home than at school, which
obviously did not reflect the intended content. Although we strived to minimize the word
complexity, the negatives, and double sentences according to test development
guidelines (Evers et al., 2010; International Test Commission (ITC), 2010; van Widenfelt et al.,
2005), we found it is not always possible to find a short, positively worded, single sentence
phrase to adequately describe the content of the symptom (e.g., ‘do you worry a lot about
not having friends?’). In the current version long sentences mostly express a conditional
statement, such as ‘is it hard for you to go asleep if you are not near your parents’?.
In conclusion, as described in the introduction section, the exhaustive attempts to
tailor the instrument to the target group (i.e., primary school children) while considering
their developmental immaturity, the solid theoretical framework and the scrupulous
selection process of items to achieve optimal symptom coverage indicate adequate
content validity according to the test development and adaption guidelines (Evers et al.,
2010; Gudmundsson, 2009; Van Widenfelt et al., 2005) and emphasize its merits as
screening tool.
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Construct validity
One of the most crucial characteristics of any instrument is whether it adequately reflects
the presumed theoretical concept or framework. Confirmation of this type of validity also
strengthens the content and criterion validity. In this paragraph, I will focus on discussing
the evidence supporting the original seven-scale factor structure. Other results of the
factor analyses in the various studies will be reflected upon in the next paragraph, because
these might be more indicative of the validity of the DSM-IV as a diagnostic system used
in the child mental health assessment in general rather than the validity of the Dominic
Interactive.
The construct validity of the Dominic Interactive has never been tested adequately
before, so the studies described in this thesis were the first ones to provide evidence for
the proposed underlying latent structure of the seven DSM-IV problem scales in
subpopulations of the Dutch sample (i.e., boys vs. girls, younger vs. older children) (Chapter 3)
and in seven European countries (Chapter 5). In the Dutch sample, all tested scales were
invariant for age and sex, meaning that differences in scale scores can be attributed to
genuine differences between groups instead of differences in underlying construct or
representing items (Chapter 3). Considering the relevance of determining measurement
invariance in order to legitimately compare subgroups and the emphasis that has been
placed upon it by national and international test development guidelines (Evers et al.,
2010; ITC, 2010), the little attention this has received in child mental health assessment is
remarkable (Gudmundsson, 2009; Van Widenfelt et al., 2005). Our study on the measurement
invariance across countries was one of the first. It revealed that comparisons between the
seven European countries could be made for five out of seven scales of the Dominic
Interactive. The SAD and GAD scale contain items that appeared to have different
thresholds across European countries. As argued before, this could be due to translation
differences between countries, inadequate operationalization of the symptoms, or
cultural differences in conceptual meaning of anxiety. This warrants careful interpretation
of scale score differences between countries and stresses the importance of research on
the source of these differences (Sass, 2011; Van Widenfelt et al., 2005).
Another important aspect in determining construct validity is to evaluate whether
the scales are one-dimensional and can be adequately differentiated. The results indicated
that the one-factor model for GAD and ADHD did not fit the data well, implying possible
multi-dimensionality (Chapter 2). MDD appeared to correlate highly with the anxiety
scales, and was also strongly related to the externalizing disorders, specifically ADHD. GAD
also correlated strongly with ADHD (Chapter 3). Although these results might lead to the
conclusion that scales might not reflect one-dimensional concepts, or they might not be
clearly differentiated, we cannot immediately interpret this as a flaw in the construct
validity of the Dominic Interactive. It may be a reflection of the underlying conceptual
framework of the DSM itself. I will discuss this in further detail in one of the next paragraphs.
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Although multiple factor analyses with various samples provide substantial proof that the
seven scales of the Dominic Interactive validly represent the presumed seven mental
health problems in children, it is only the first step in determining the construct validity.
According to the guidelines for test development, multi-trait-multi-method-research is
required, which refers to a combination of various methods, including several converging
or diverging constructs that should be compared to the constructs of interest (Evers et al.,
2010; Gudmundsson, 2009). Some additional evidence for construct validity of the Dominic
Interactive was delivered by comparing the public school children with the children in
special education who had a DSM-IV diagnosis (Chapter 2). Our findings showed that the
Dominic Interactive differentiated adequately between the children who were considered
to be without problems and the children who were considered to be ‘clinical’ on all scales
except for ADHD. However, since no information on the type of diagnosis was available, or
any knowledge about whether all seven mental health problems were equally represented
in this sample, this evidence can only be considered of minor additional value.
Another method to determine construct validity is to establish correlations with
instruments measuring identical concepts or unrelated concepts. We did not include
other validation instruments in our studies, because there are no other broadband
self-report instruments for primary school children. As argued in the introduction chapter,
parent and teacher reports are not considered adequate validation instruments because
correspondence with child-reports is generally low, which reflects a difference in
perspective and not necessarily a lack of validity (Achenbach et al., 1987; Kraemer et al.,
2003; De Los Reyes, 2011). Several characteristics of diagnostic interviews are considered
barriers to developmentally sensitive assessment of child mental health problems, or are
predominantly based on parent or teacher information, making them a less optimal
candidate for validating child self-report (Boyle et al., 1993; Edelbrock et al., 1985; Hodges,
1993; Pérez et al., 1998; Schwab-Stone et al., 1994).
Summarizing these findings, I conclude that although construct validity is not sufficiently
established according to COTAN guidelines, a substantial first step has been made to
confirm the underlying seven-scale factor structure of the Dominic Interactive. Moreover,
this structure has proven to be invariant across age and sex in the Dutch sample, providing
a solid base for creating norms. Replicating the findings of this structure in seven European
countries strengthens the conceptual DSM-based framework of the Dominic Interactive.
Finally, cross-country invariance was largely established, emphasizing the utility of the
Dominic Interactive as a screening tool in large-scale epidemiological research.

Criterion validity
This type of validity refers to the accuracy of a test score in predicting non-testing behavior.
Referral to a mental health facility and clinical judgment are commonly used as external
criteria for validating instruments assessing mental health problems. Sensitivity and
specificity, i.e., identifying children that are truly at risk and excluding children that are not
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at risk, are crucial when considering the screening purpose of the Dominic Interactive. Our
studies provide minimal support of criterion validity. In our convenience sample, referral
to special education was assigned as a criterion because in the Netherlands, access to this
type of education requires a DSM-IV diagnosis. The Dominic Interactive appeared to
differentiate between special education children who were assumed to have more
problems and the public school children, presumably with fewer or no problems (Chapter
2). This corroborates prior studies on the validity of Dominic Interactive (Bergeron et al.,
2013; Shojaei et al., 2009; Valla et al., 2002). However, no specific DSM-IV diagnoses of the
referred children were available; thus, only limited conclusions can be drawn from these
findings. Since clinical judgment is often based on either diagnostic interviews or
predominantly on parent or teacher information, this generates obstacles similar to testing
construct validity. The most optimal method for determining the criterion validity of a
screening tool is to determine sensitivity, specificity, and receiver operating characteristics
(ROC). Our samples did not include the necessary information to do this properly.
In summary, criterion validity of the Dutch version of the Dominic Interactive is still
lacking. Considering the screening purpose, it is imperative for additional research to
evaluate the sensitivity and specificity of the Dominic Interactive in a community sample.

Summary of psychometric properties of the Dominic Interactive and its value
compared to other available child self-report measures
Recapitulating the psychometric evaluation of the Dominic Interactive, we can conclude
that the general reliability is good to excellent, regardless of age, sex, and country when
applying appropriate reliability measures. Test-retest reliability is acceptable to good, but
consistent (higher) instability in children younger than 8 years of age requires that the
results be interpreted with caution. Exhaustive description of test construction, precise
matching to the DSM-IV conceptual framework, and fine-tuning to the developmental
abilities of primary school children underline satisfactory content validity. A strong
convincing first step has been made towards determining construct validity, with repeated
confirmation of the same structure in seven countries as well as equivalence across Dutch
subsamples of sex and age, providing a solid base for the creation of norms. However,
additional research that would relate the Dominic Interactive to instruments measuring
similar constructs can strengthen these findings. Finally, the Dominic Interactive can
benefit greatly from research on criterion validity, specifically regarding sensitivity and
specificity, since it is essential for a screening tool to be able to accurately detect the
children who are at risk for developing mental health problems, to minimize the selection
of false positives, or to overlook troubled children.
Even though the Dominic Interactive does not seem to perform better compared to
most currently available child self-report instruments for detecting internalizing problems,
it does favorably measure up to them on most psychometric statistics and it does
outperform the few available self-report questionnaires for externalizing problems. At
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present, it is the only available instrument that incorporates most prevalent internalizing
as well as externalizing problems, mapping onto the internationally used diagnostic
system. With other unique characteristics, such as the blending of pictures, voice-over,
and text, the adaptability of the character to sex and ethnicity, and the availability in
multiple languages, the Dominic Interactive surpasses other self-report instruments, since
it can not only be administered to younger children more reliably compared to most
scales, but it can also be more appropriate for intellectually and verbally challenged
children, dyslexic children, and cultural minorities.

2) The theoretical framework of mental health problems in young
children and the introduction of DSM-5
As argued above, the Dominic Interactive has proved to possess strong reliability
properties and promising validity characteristics, indicating that it is a useful self-report
screening tool for mental health problems in young children. A solid theoretical framework
is one of the essential elements of an adequate test and in our studies we place a lot of
emphasis on confirming the underlying DSM-IV structure with good results. The
introduction of the DSM-5 last year (American Psychiatric Association, 2013) immediately
and inevitably raised the question of whether the Dominic Interactive is also up for
another update to this new edition. Furthermore, the anticipation of the upcoming DSM-5
also stirred up the old debate about the validity of the theoretical framework of the DSM,
specifically with respect to children. Some of our findings in the various studies can
contribute to this discussion. I will address these two issues consecutively.
First, comparing DSM-5 criteria with DSM-IV criteria of the Dominic Interactive scales
reveals no changes in symptom content. The minor modifications all relate to time-related
components, such as age of onset, frequency, or duration and since these criteria were
not incorporated into the Dominic Interactive, they do not affect the scales. This means
that the results found in this study are still valid and the scales of the Dominic Interactive
adequately represent the seven proposed mental health problems in the DSM-5.
Second, the fact that a confirmatory factor analysis (CFA) confirms the proposed
underlying theoretical framework does not necessarily mean that the framework in itself
fits the data most accurately. The results of factor analyses in our convenience sample
(Chapter 2) showed inadequate fits for GAD and ADHD, and MDD had a stronger
association with externalizing compared to internalizing scales. In our large Dutch
community sample, we found high correlations between GAD and MDD, which were also
strongly associated with ADHD (Chapter 3). Correlations between the broadband
Internalizing and Externalizing dimensions were even higher (Chapters 2 and 4). Many
studies revealed similar results regarding the overlap between generalized anxiety and
depression, indicating a strong relation of those scales with externalizing problems
(Hartman et al., 2001; Lahey et al., 2008; Luby et al., 2007; Ringoot et al., 2013). Additionally,
the strikingly large correlations between the Internalizing and Externalizing dimensions
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have been demonstrated repeatedly and consistently (Lahey et al., 2004; Lahey et al.,
2008). These results raise more fundamental questions about the validity of the DSM as a
conceptual framework for classifying mental health problems, specifically with respect to
applying the criteria to children.
Traditionally, two approaches have been used to classify mental health problems. The
categorical taxonomy (DSM) is based on conceptual consensus of clinical experts and
defines mental disorders as qualitatively distinctive constructs, as opposed to the
dimensional taxonomy, which is empirically derived from statistical covariation between
symptoms, and which defines mental disorders as extreme deviations from normality on
a continuum (Hartman et al., 2001; Lahey et al., 2004). The debate about which model is
superior in classifying mental health problems has been going on for decades, and it has
been re-energized by the introduction of the DSM-5 (Coghill & Sonuga-Barke, 2012).
Reviewing all clinical, scientific, economic, and political aspects that are tied to this debate
is beyond the scope of this discussion, but I will highlight some relevant considerations
when dealing with DSM-based instruments that might explain some of our findings.
Because of the aforementioned debate, there is a growing interest in finding statistical
evidence for either one of the models (Coghill & Sonuga-Barke, 2012). Several studies that
focused on the categorical taxonomy were able to confirm various DSM-IV models
(Hartman et al., 2001; Lahey et al., 2004, 2008; Price et al., 2013; Ringoot et al., 2013), which
means that to some extent, the correlations among symptoms of the putative syndromes
are meaningful. However, the models do not all meet the standards of an adequate model
fit (Hartman et al., 2001; Lahey et al., 2004; Price et al., 2013) for several reasons. The first is
the potential multidimensionality of some constructs. For instance, several studies
showed that a two-dimensional structure of attention problems and hyperactivity-
impulsivity rather than a one-dimensional construct underlies ADHD (Hartman et al., 2001;
Lahey et al., 2008), which might also explain our inadequate fit (Chapter 2). The second
reason concerns the large overlap of symptoms. Since the DSM is a theoretically derived
model based on clinical observations, identical symptoms can be present in multiple
syndromes, e.g., “trouble concentrating” is a symptom of ADHD, generalized anxiety, and
depression (American Academy of Child and Adolescent Psychiatry, 2007a, 2007c; Klein
et al., 2005; Lahey et al., 2004; Schniering et al., 2000). The risk of assigning symptoms to a
disorder-specific scale is that it might dismiss symptoms relevant for diagnosing specific
disorders (Angold et al., 1999). Even with reallocating symptoms, strong associations have
been found, which is consistent with our findings (Chapters 2, 3, and 4). The third reason
mentioned by several scholars is that the problem is not only with overlapping symptoms,
but also with the limited differentiating potential of symptoms (Angold et al., 1999;
Hartman et al., 2001). Ideally, and in line with the medical nosology, specific symptoms are
identified as markers of a specific underlying dysfunction with a clear etiology and course.
This would facilitate operationalization of symptoms and subsequently lead to more
restrictive and precise descriptions of the respective disorder. This limited specificity of
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items is a prevailing problem in many questionnaires, with scales being less distinctive
than suggested. Consequently, this hampers establishing convergent and discriminant
validity (Hartman et al., 2001; Schniering et al., 2000).
While aforementioned explanations concern the conceptual model of the DSM in
general, some reasons are more specific to the application of the DSM to children. First,
the developmentally bound expression of symptoms in children might also complicate
the discrimination of multiple independent factors (e.g., “irritability”, as a symptom of
oppositional behavior, can also be a symptomatic expression of depression or anxiety in
young children) (AACAP, 2007d; Schniering et al., 2000). This might explain why depression
in our studies was consistently related to externalizing problems (Chapters 2 and 3).
Several studies indeed found that less differentiated models fit better for young children
(Lahey et al., 2004, 2008; Price et al., 2013). For instance, Lahey et al. (2004) found that
hyperactivity and oppositional behavior constituted one factor in primary school children
while in adolescence, they emerged as two separate factors. Little support has also been
offered for the existence of multiple separate anxiety subtypes in young children (Beesdo
et al., 2009; Lahey et al., 2004, 2008; Schniering et al., 2000). Second, the criteria for
depression and generalized anxiety refer to abstract and general mood states, which are
more difficult to operationalize; subsequently, they can cause response bias in young
children. Ample studies have confirmed this (Breton et al., 1995; Edelbrock et al., 1985;
Ringoot et al., 2013; Zahner et al., 1991), specifically with regard to complex constructs
(“worthlessness” and “worry”) as opposed to more tangible symptoms (“crying” and “bad
dreams”) (Luby et al., 2007). Finally, generalized anxiety and depression may not be disorder-
specific but an overall sign of discomfort, especially in non-clinical samples (Price et al.,
2013; Ringoot et al., 2013), which might explain the strong association of those scales with
both internalizing and externalizing problems scales in our community samples (Chapters 2
and 3).
Likewise, these complicating aspects of defining mental health problems in young
children might also complicate the interpretation of findings concerning co-morbidity,
co-variation, and co-development of mental health problems, as we argued in Chapter 4.
The strong correlations between internalizing and externalizing problems at separate timepoints, in conjunction with the strong homotypic continuity and the unexpected absence
of heterotypic continuity, were hypothesized to be a result of overlapping criteria and
differential expression of symptoms in young children (Angold et al., 1999; Lilienfeld, 2003).
These obstacles inherent to DSM, which result in problems with defining and
differentiating between syndromes, might suggest that a dimensional approach would
be more appropriate. Specifically, considering the screening purpose of the Dominic
Interactive, a DSM-based structure might raise questions about premature diagnoses,
assigning false positives, and hence stigmatizing young children. On the other hand, there
is also the risk of missing cases because considerable amount of children have multiple
symptoms associated with multiple problem areas, but stay at a subthreshold level for one
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specific disorder. Nonetheless, they suffer from impairment at a symptom level and hence
are in need for care (Angold, Costello, Farmer, Burns, & Erkanli, 1999; Beesdo et al., 2009;
Rapee, Bögels, van der Sluis, Craske, & Ollendick, 2012; Sourander et al., 2005; Wijnhoven,
Creemers, Vermulst, Scholte, & Engels, 2014). Dimensional systems could facilitate the
detection of children who are at risk before they develop full-blown disorder. Furthermore,
dimensional approaches seem to better reflect the natural variability in people, the
symptom heterogeneity within disorders, the common high rates of comorbidity, and
they have greater predictive validity (Coghill & Sonuga-Barke, 2012; First, 2005).
Since the standard for adopting any classification system for child mental health
problems should be its clinical utility to guide clinical decision-making, both systems
appear to have its merits and its flaws. Experts in the field of psychopathology convincingly
argue that the main problem with the DSM is not the classification in itself, but the way it
is constructed and the way it is used (Frances & Widiger, 2012). The original purpose of
creating a useful conceptual framework for organizing clinical observations to guide
treatment decisions and provide for a universal language got lost in the assumption that
the defined classes should reflect discrete entities with a distinctive underlying etiology
(Kendell & Jablensky, 2003), resulting in the construction of an infinite number of subtypes.
Disadvantages of dimensional systems are the lack of thresholds or cut-off points to be
able to identify at-risk children and to decide upon treatment (Coghill & Sonuga-Barke,
2012; First, 2005) and the fact that no current dimensional system offers a good phenomenological description of the dimensions and symptoms. This hampers the establishment
of a universal language to communicate about mental health problems, which is a clear
virtue of the DSM. Recent developments have gradually revealed that the categorical and
dimensional approaches are not mutually exclusive, that within categories variations on a
continuum are possible, and that the existence of comorbid expressions does not mean
that separate disorders might not exist or the system in itself is flawed (Coghill &
Sonuga-Barke, 2012; Kendell & Jablensky, 2003). The DSM-5 entered a transition phase by
supplementing concise disorder and symptom descriptions with dimensional measures,
intending to gradually reform the existing narrow categories while considering the
delicate balance between scientific validity and clinical utility (Kendell & Jablensky, 2003;
Mullins-Sweatt & Widiger, 2009).
Reviewing our findings in this light discarding the DSM-structure is premature and
unfounded. The DSM still offers the most concise and concrete description of (child)
mental health problems. The Dominic Interactive maps onto the symptoms of the most
prevalent problems while it complies with DSM-5. Moreover, its structure has been
confirmed by conducting a CFA and replicated in six other countries. Still, the high
correlations between several scales emphasize the importance of not using the scales as
‘definite’ diagnoses. The fact that the Dominic Interactive is a screening instrument also
implies that distinguishing between syndromes might be less important than detecting
symptoms in general, and that the scales should be used to guide subsequent steps in
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clinical assessment (e.g., disorder specific screening), underlining its clinical utility. Research
advances and related alterations of the conceptual framework of mental health problems
warrant a continuous critical inspection of both the validity and clinical utility of the
Dominic Interactive in coming years.

3) T
 he contribution of child report in the context of other
informant reports
Reviewing the presented psychometric properties of the Dominic Interactive, the
developmental limitations of young children, and the reservations in applying the DSM in
the screening of mental health problems in this age-group, the final question that needs
to be addressed is whether child-report really adds to information that can also be
collected from others in the child’s vicinity, such as parents or teachers. Is there an
incremental contribution of child self-report to that of parents or teachers?
Over the past three decades, numerous studies have repeatedly confirmed one of
the most robust findings in (clinical) research: informants systematically disagree on
children’s mental health, regardless of age, ethnicity, sample type, instrument, and
informant (Achenbach et al., 1987; Arseneault, et al., 2005; Bird et al., 1992; Edelbrock et al.,
1986; Ederer, 2004; Grills & Ollendick, 2002). Traditionally, studies have been searching for
the optimal informant, trying to determine who reports best on what behavior in which
context (De Los Reyes, 2011, De Los Reyes, 2013). One consistent finding is that parents and
teachers give more attention to externalizing behavior, which is more overt and disturbing to
others in the vicinity of the child (Collett et al., 2003a; 2003b). This in contrast with children
who report more behaviors about their private inner mental state, such as anxious and
depressive feelings, or behaviors that they conceal from parents, such as various delinquent
behaviors and substance use (Arseneault et al., 2005; Bird et al., 1992; Edelbrock et al., 1986;
Ialongo et al., 2001; Jensen et al., 1999; Myers & Winters, 2002b). This is generally consistent
with the findings based on our convenience sample (Chapter 2) of children who reported
more internalizing problems and oppositional behavior, as opposed to parents who
reported more symptoms of ADHD. These results are also in line with other studies on the
Dominic Interactive regarding parent-child correspondence (Bergeron et al., 2013; de la
Osa et al., 2011; Linares Scott et al., 2006).
These consistent findings have led to the assumption that parents and teachers are
more accurate in reporting externalizing problems while children are more accurate in
reporting internalizing problems and more covert behaviors, and these assumptions
affect both clinical decision-making as well as research strategies. For instance, in clinical
practice, clinicians tend to rely more on parent report compared to child report (De Los
Reyes, Alfano, & Beidel, 2011; Hawley & Weisz, 2003; Youngstrom, et al., 2011). Researchers
tend to select primary outcome measures based on previous trials, which is mostly what
mental health professionals designate as the best outcome measure and which is
subsequently subject to the same premise (De Los Reyes, 2013; De Los Reyes, Kundey, &
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Wang, 2011). No objective or standard measure exists that would determine who is the
better informant and as a result, differences in the reports of informants complicate the
interpretation of results related to prevalence, course, and prognosis of mental health
problems, effectiveness of prevention and intervention studies, and the results of assessment
and treatment outcome in clinical practice.
During the last decade, the research on informant correspondence has moved
beyond the discussion of who is the optimal informant and took a new turn by arguing
that differences between informants have meaning (De Los Reyes & Kazdin, 2005; De Los
Reyes, 2011, 2013). This indicates that the findings in our convenience sample (Chapter 2)
do not imply that children report better on internalizing problems; rather, they merely
suggest that they report more internalizing problems and that other factors may engender
these discrepancies. De Los Reyes and Kazdin (2005) presented a theoretical framework,
the Attribution Bias Context Model (ABC model), to demonstrate that informant
disagreement results from systematic discrepancies in the Attributions that informants
make about the cause of the behavior (e.g., whether the behavior is attributed to child
disposition or to the context), in the perspective that they take on child behavior and the
corresponding Biases (e.g., maternal depression leads to a stronger recollection and report
of negative child behavior), and in the Context that informants have access to (e.g., parents
have less insight in child behavior in a school context). They argued that factors related to
either one of these dimensions might increase discrepancies between informants’ reports.
Researchers and clinicians should consider these factors when choosing informant(s),
assessment instruments, and outcome measures, if they want to minimize these
differences and increase correspondence. They should clearly define the context that they
want the informant to report about and consider including more objective measures (e.g.,
school absence rates). In addition, attributions, potential biases, and the specific context
should be taken into account when interpreting differences between informants and
drawing conclusions about child mental health. In our longitudinal study, for example
(Chapter 4), we specifically chose to use child self-report to determine the effect of
maternal health on the child mental health problems with an aim to bypass potential rater
bias induced by maternal psychopathology.
Relating the ABC-model to the purpose of screening implies that for early identification
of child experienced discomfort in a setting that all children attend to (schools), capturing
all potential situations the child engages in (home, school, friends, sports etc.), using a
child self-report measure that covers a broad array of mental health problems (both
internalizing and externalizing) would be the best first step in a multistage assessment
procedure. This makes the Dominic Interactive a suitable screening instrument for the
child’s unique perspective of his/her mental health. Still, further research on informant
agreement and discrepancies involving the Dominic Interactive could also offer more
specific guidelines how to use this instrument in a context of screening in addition to
parent or teacher report.
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Limitations
In this paragraph I address the most important limitations of our studies. I discuss limitations
of the Dominic Interactive itself in the section on implications for implementation and use
in clinical practice. First, the sample selection warrants attention in all studies. The first
study on the psychometric properties of the Dominic Interactive (Chapter 2) uses a
convenience sample consisting of children from two public schools and two special
education schools. Although special education schools were presented as comparable to
a ‘clinical’ sample (since children had to be diagnosed to get access), no information on
their diagnoses was available. Thus, it is possible that not all mental health problems
covered by the Dominic Interactive were (equally) represented in the sample, which may
put restraints on examining criterion validity. Since a considerable number of children
were also referred to special education for externalizing problems, it is conceivable that
these problems were overrepresented. In addition, it is possible that children with mental
health problems not covered by the Dominic Interactive, such as autism, were included in
the sample. The small size of the sample may have affected the reliability because of low
base rates and hampered conducting a more appropriate CFA. In the second study
(Chapter 3), the participation rate of schools was low, potentially affecting the generalizability
of the sample to the Dutch primary school population. Most importantly, information on
ethnicity was lacking, which is important in testing a mental health-screening instrument.
Nevertheless, it was a randomly selected sample from all Dutch regions, urban and rural
areas, small and large schools, upper white class and black schools, and with boys and girls
as well as all grades equally represented, which closely approximates the EBA guidelines
and COTAN-standards for creating norms (Evers et al., 2010). The third study (Chapter 4)
used a subsample of the second study. The small size and normative nature of the sample
might have restricted the statistical analysis that would allow us to optimally address the
research question about the influence of maternal mental health on child mental health
problems, since the prevalence of both maternal as well as child mental health problems
is low compared to clinical samples. Since clinical samples differ in more characteristics
compared to normative samples (e.g., socio-economic and marital status, parenting
stress), it is possible that this affects the relation between maternal mental health and
child mental health problems in a way that differs from the normal population. A larger
normative sample might provide a stronger evidence of our findings and, in addition,
would allow us to conduct other analyses, such as latent class analysis to gain insight into
the development of specific problem subgroups, or latent growth curve modeling to
follow the course of the developmental trajectories, e.g., detect non-linearity (Gilliom &
Shaw, 2004; Lee & Bukowski, 2012). Finally, cautiousness in generalizing the results from
our fourth European study (Chapter 5) is warranted considering the region restricted
sampling procedures (e.g., the Istanbul area in Turkey), the limited participation of schools
in some countries (e.g., the Netherlands and Germany), and underrepresented parts of

137

6

CHAPTER 6

Europe (e.g. Scandinavian countries). Nonetheless, the factor structure was replicated in
seven countries across Europe.
Second, as mentioned before, methods and measures to consolidate construct
validity and to adequately determine criterion validity (sensitivity and specificity), which is
essential for screening purposes (Evers et al., 2010), were seriously lacking. The missing
information regarding clinical diagnoses in the convenience sample offers only a rough
indication of the ability of the Dominic Interactive to discriminate between ‘problematic’
children and presumed ‘normal’ children based on the referral to special or public
education. However, since the Dominic Interactive is not meant to yield definite diagnoses,
the necessity of specific diagnoses to determine criterion validity is debatable. For the
purpose of screening for potentially present mental health problems, the differentiation
between ‘clinical’ and ‘non-clinical’ or the prediction of (future) use of mental health care
might be satisfactory criterion measures. In addition, as argued before, parent and teacher
reports as well as diagnostic interviews are not considered viable alternatives (Boyle et al.,
1993; Edelbrock et al., 1985; Hodges, 1993; Pérez et al., 1998; Schwab-Stone et al., 1994). The
next step would be to relate information on mental health care use to mental health
problems, as reported by children in the Dominic Interactive. Since psychometric
properties of a screening instrument should be tested with the targeted population, i.e., a
community sample, it would require a large sample to find a sufficient number of cases for
each diagnosis.
Third, none of the studies included the diagnostic categories created by two cut-off
points. Even though these are not equivalents of definite diagnoses, they would provide
additional information on stability of identified ‘cases’ in a test-retest design (Chapter 2)
and over a one-year period (Chapter 4), on prevalence rates in the Dutch or European
community sample (Chapters 3 and 5), and concordance with parent report (Chapter 2).
However, we explicitly chose to use the raw scale scores, since transferring norms from
one population (i.e., original Canadian population) to another is not accepted according to
the national and international test development guidelines (Evers et al., 2010; ITC, 2010).
Finally, we only included two time-points in our third study (Chapter 4), which means
we only followed children over a short period of time and this makes it difficult to examine
the co-development of internalizing and externalizing problems in detail, e.g., detect
nonlinear trajectories. Using advanced statistical measures to test these trajectories would
require more assessments (Gilliom & Shaw, 2004; Lee & Bukowski, 2012).

Implications for future research
The previous discussion of the main findings addressed several important domains of
child mental health assessment, including test development guidelines, the conceptual
framework for diagnosing child mental health problems, and the value of child-report in
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the context of other reports. These discussions along with the limitations of our studies
imply several important suggestions for research. First, I will address the ideas for future
research with respect to the general topics. In the next paragraph, I will focus on the
specific research recommendations for the Dominic Interactive.
First, the continuous doubts about the value of child-report in child mental health
research and clinical assessment, the determination to find the ‘most accurate’ informant,
and the persistent failure to do so slowed down the child assessment field. Acknowledging
that informants systematically disagree and that these differences in itself may have
meaning in child mental health assessment might bring the necessary impetus. Future
studies should move beyond merely denoting informant differences and relate their
nature and magnitude to child mental health problems, determinants of these problems,
prognosis, and treatment outcomes. For instance, recent studies showed that larger
discrepancies between parents and children’s reports on mental health problems were
related to more internalizing and externalizing problems over time (Ferdinand, van der
Ende, & Verhulst, 2004, 2006), poorer treatment response (De Los Reyes, Alfano, & Beidel,
2010), and poor parental involvement (Israel, Thomson, Langeveld, & Stormark, 2007).
This should stimulate test developers to create comparable test versions for multiple
informants (e.g., create a parent version of the Dominic Interactive), algorithms to combine
information from different sources, or ‘standardized difference norms’ that would help
clinicians assess, interpret, and manage the size and direction of differences during the
course of treatment.
Second, advocating for or distancing from either the categorical perspective (DSM) or
the dimensional perspective will not increase our understanding of the nature and
structure of child mental health problems. Testing the validity of the existing models is
crucial to gradually unravel this structure and this can be done at different levels. In the
first place, several statistical analyses can add to our understanding. One is to not merely
conduct a confirmatory factor analysis on the putative model but to also test alternative
theoretically based factor models to see whether they fit the data better (Coghill &
Sonuga-Barke, 2012; Hartman et al., 2001; Schmitt & Kuljanin, 2008). Specifically in children
and adolescents, it might be beneficial to examine model fit across different age groups
(Lahey et al., 2004, 2008; Price et al., 2013). Thorough analyses of factor loadings of the
symptoms and (co)variance structure can provide a more detailed information about
symptom specificity and identify potential marker symptoms or common symptoms. An
alternative is to conduct latent class analysis to examine the existence of predefined
mutual exclusive symptom groups (e.g., subtypes of ADHD) in populations of interest (e.g.,
boys and girls) (Coghill & Sonuga-Barke, 2012). These results might refine existing instruments,
tailor to client characteristics (e.g., sex, and age), and help clinicians to structure and focus
assessment procedures to ultimately improve treatment selection.
Another way to further clarify the structure of child mental problems is by analyzing
developmental trajectories longitudinally and examining patterns of comorbidity and
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co-development (homotypic or heterotypic continuity). This is already done at a disorder
level, e.g., by examining the likelihood of anxiety preceding depression rather than vice
versa (Hartman et al., 2001; Lahey et al., 2004). Even more compelling would be to study
symptom development. This corresponds to a recent alternative model on the structure
of mental health problems proposed by Borsboom and colleagues (2011), i.e., the network
model. This model posits that symptoms are not merely ‘passive’ representatives of an
underlying condition, but are active participants in a symptom chain, meaning that one
symptom (e.g., insomnia) can directly cause other symptoms (e.g., irritability and concentration
problems). It also implies that various symptoms (e.g., panic attack and rumination) can
cause one symptom. The interconnectedness of symptoms results in a network in which
some symptoms are more central and shared by several syndromes while other symptoms
are more peripheral and unique to a syndrome. Trailing their development over time can
give insight into the symptoms that emerge or disappear during specific developmental
periods, elucidate temporal sequences of symptoms, or determine increasing or decreasing
severity. This dynamic approach might explain some of the intriguing phenomena of
mental health problems, such as comorbidity, and might lead to more focused assessment
instruments and interventions targeting specific symptoms.
Finally, the rapid advancements in the field of genetics, neuroimaging, and neurobiology,
along with the advancements in technology suggest the possibility of identifying potential
biological commonalities or distinctions underlying specific disorders (Lahey et al., 2004).
Detecting such biological markers might lead to more concise description of syndromes
and better operationalization of symptoms, which might enhance the reliability, validity, and
utility of mental health questionnaires (APA, 2013; Kendell & Jablensky, 2003).

Implications for implementation of the
Dominic Interactive
The preceding discussion of the research on the general structure of child mental health
problems and the understanding of informant discrepancies in child assessment also have
some strong implications for validating child self-report instruments and further
enhancing the psychometric properties of the Dominic Interactive. Based on our findings,
two general suggestions regarding psychometric properties should be made before
focusing on the Dominic Interactive. First, considering the literature on the limited utility
of Cronbach’s alpha and our own experiences with Omega, researchers should consider
alternatives and choose the most appropriate estimate considering the specific test
characteristics. Since alpha is universally the most reported test statistic, and reviewers
and journals will continue to require it, researchers should be encouraged to report
another reliability measure in addition to Cronbach’s alpha and should be discouraged to
use the term ‘internal consistency’ when actually referring to reliability. Second, examining
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the factor structure and testing for measurement invariance when comparing groups
should be a natural first step in analyzing data. This applies not only to test development,
but also to studies on treatment effectiveness and to longitudinal designs. Without
confirming similarity of factors, factor loadings, and thresholds, differences between
groups on test scores cannot be meaningfully interpreted.
Considering the present study results, the screening quality of the Dominic Interactive
could greatly benefit from additional research on the validity, specifically construct and
criterion validity. Still, when there is no agreement on a common conceptual model to
classify child mental health problems and parent or teacher reports do not qualify as
proper validation instruments, what is the alternative? How can we validate a self-report
instrument for young children? Several options can be delineated. First, to strengthen
construct validity, convergent validity should be established. Considering the lack of
available self-report instruments, the best option would be to use the Berkeley Puppet
Interview, since it is most similar to the Dominic Interactive in range and content of
problems, and adapted to the developmental capacities of young children by using
puppets. Although studies on psychometric properties have shown inconsistent and not
always satisfactory results, this might be a reflection of the previously described problems
inherent to assessing mental health problems in young children (Ablow et al., 1999;
Measelle et al., 1998; Ringoot et al., 2013; Stone, van Daal, van der Maten, Engels, Janssens,
& Otten, 2014). Another option to determine convergent validity would be to establish the
relation between several disorder-specific self-report questionnaires and the equivalent
scales of the Dominic Interactive. For the internalizing problems, the SCARED or the MASC
would be viable instruments to validate the anxiety scales of the Dominic Interactive,
while the CDI would best qualify to validate MDD (Myers & Winters, 2002b; Silverman &
Ollendick, 2005). For the ODD scale the Dutch ASO scale might be an eligible instrument
(Hoeksma & Hoffenaar, 2003).
Observational methods might be another promising direction for validating self-report.
The literature distinguishes between direct observations in natural settings (e.g., play
behavior to assess depressive symptoms), performance based tasks eliciting specific
behavior (e.g., behavioral avoidance tasks to elicit phobic anxiety, social evaluations tasks
to evoke performance anxiety, GO/NO GO-tasks to elicit impulsive behavior), and
parent-child or peer-interaction tasks (e.g., conflict discussion tasks to evoke oppositional
behavior) (Schniering et al., 2000; Silverman & Ollendick, 2005). It might also be possible to
use psychophysiological measures, such as HPA axis reactivity in salivary cortisol, as
indicators of depression (Luby, Heffelfinger, Mrakotsky, Brown, Hessler, & Spitznagel, 2003)
or heart rate, muscle tension, and palmar sweating as indicators of anxiety (Schniering et
al., 2000). To establish criterion validity, clinical judgment and clinical referral are the most
commonly used methods. Since clinical judgment is notoriously unreliable if diagnoses
are not derived by (semi)-structured interviews (Garb, 2005), using these instruments
might be the only way.
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The next essential step for using the Dominic Interactive in clinical practice involves
creating norms. Although the results of all psychometric research on the Dutch version of
the Dominic Interactive is in line with prior research, and the factor analyses confirmed the
proposed factor structure, the currently available (Canadian) norms cannot be generalized
(Evers et al., 2010). The standards for test development distinguish between two types of
norms. Norm-referenced interpretation is based on comparison of test scores with a
specific reference group that is similar in certain characteristics. Criterion-referenced
interpretation uses comparison of test scores with an absolute standard, such as the
defined number of present symptoms according to the DSM-IV (Hunsley & Mash, 2007).
For the Dominic Interactive both types of norms can be produced to accommodate with
the categorical as well as the dimensional taxonomy. The present Dutch community
sample might be sufficient to create norms. The sample was randomly selected and
representative of the most important characteristics of the intended population, although
ethnicity of the participating children could not be determined. It exceeded the
recommended sample size necessary to create reliable norms (Evers et al., 2010), and it
was large enough to create norms for subgroups (sex and age groups), although the
established equivalence of the items and factors across age and sex do not necessarily
require that. Subsequent examination of sensitivity and specificity can illuminate whether
norm-referencing or criterion-referencing, or a combination should be used to optimally
screen for mental health problems in primary school children. The prior discussion about
lack of discreteness of the various mental health disorders and impairment at symptom
level might justify creating norms for the Total problem scale. Considering the amount of
comorbidity, the large correlations found between internalizing and externalizing
problems, and the relation of the depression with both internalizing and externalizing
problems, using the Internalizing and Externalizing dimensions of the Dominic Interactive
might have less additional value.
The next step is to determine both clinical utility and cost-effectiveness of the
Dominic Interactive. Any assessment tool should contribute to the assessment process in
general and facilitate and improve clinical decision-making (Mash & Hunsley, 2005).
Although EBA guidelines recommend large community screening (AACAP, 2007a, 2007c;
Mash & Hunsley, 2005), the benefits should outweigh the costs. This also brings up the
discussion on the iatrogenic effects of screening and whether the burden on children
(e.g., stigmatizing and unnecessary interventions), who turned out to be false positives, is
worth missing the false negatives. Although this discussion extends beyond the scope of
this thesis, it should be carefully reviewed when implementing the Dominic Interactive.
Conducting a pilot implementation study of the Dominic in one or two schools can
be a possibility to determine clinical utility and cost-effectiveness and also provide for a
unique opportunity to gather data on some of the other previously discussed topics,
such as data on the use of mental or other health care and school results, along with
demographic variables, to establish construct (convergent) and criterion validity
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(sensitivity and specificity). Monitoring this implementation process would provide
unique longitudinal data on the development of children, more specifically, on the
development and stability of mental health problems and the potential of the Dominic
Interactive to predict future mental health problems, contributing to information on its
clinical utility and cost-effectiveness.
Prerequisites for implementation are translation of the manual into Dutch, development
of norms based on the current Dutch sample (reference group), criterion based norms (i.e.,
DSM-IV cut-offs), and easy accessibility with a minimum of costs (Hunsley & Mash, 2007).
Evaluation by the COTAN will also be an important step in getting a qualified rating
according to official national and international standards in test development. Finally,
since prevention of mental health problems is one of the main priorities and responsibilities of the municipalities in the present Dutch youth care system, they have an obligation
to invest (financially) in availability, accessibility, improvement, and implementation of
adequate screening instruments. I will present some more recommendations in the next
paragraph.
A final important aspect directly related to the use in clinical practice is investigating
sensitivity to change. Determining the treatment effectiveness is an inevitable part of
evidence-based intervention, so evaluating the treatment response might be an additional
purpose of the Dominic Interactive, which would increase its utility in front line services
and primary care.

Implications for the use of the Dominic Interactive
in clinical practice
As stated in the introduction section of this thesis, mental health problems in children are
prevalent, debilitating, and persistent. Children suffering from mental health problems
often do not get the needed care because they greatly depend on the recognition of their
impairment by others, which warrants an adequate screening tool. At the moment, the
Dominic is the only available self-report instrument that covers a broad range of mental
health problems. Because of the combined modalities, the adaptability of sex and
ethnicity, and the availability of multiple languages, the Dominic Interactive can also
target a broad range of children. Both wide coverage of problems and potential to reach
a widespread group of children are crucial for screening purposes. This can all be done
without a mediating adult. Thus, along with short administration time and automatic
processing of results, it can be a very time-efficient instrument. Although additional
research is necessary to optimally qualify the Dominic Interactive as a screening tool,
current available statistics regarding general test reliability, test-retest reliability, and
construct validity are more than adequate to substantiate its use in clinical practice,
responding to the urgent request for early screening of potential mental health problems.
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First, I discuss some implications related to the availability of the Dominic Interactive. Next,
I highlight some general considerations about evidence-based assessment and the role of
the Dominic Interactive.
The Dominic Interactive is available and can be ordered at www.dominic-interactive.
com. The present version has two major limitations that affect its use in clinical practice.
First, the inbuilt norms are based on a small convenience sample. Guidelines for evidence
based assessment (EBA) and test development (Evers et al., 2010; ITC, 2010) unanimously
agree about using normative data that are representative of targeted population.
Conclusively, the main purpose of screening in schools and in detection of child mental
health problems in front line services requires a large randomly selected community
sample. Although not integrated in the program, the present Dutch sample meets the
COTAN- and ITC-standards, and Dutch norms will soon be freely available from the author.
The second limitation is the relatively high cost of the applications (6 dollars/euros per
application) that greatly exceeds the price of any other available questionnaire. This
hampers its use in frontline services and primary care in light of the recent budget cuts in
mental health care and creates a major barrier to large-scale implementation as a
screening tool in schools (Hunsley & Mash, 2007).
EBA guidelines recommend a multistage assessment process, with the first stage
being a general screening using broad multidimensional tools (Hunsley & Mash, 2007).
The second stage can include disorder specific child-report instruments and information
collected from other informants (parents, teachers) (Mash & Hunsley, 2005). Selecting an
appropriate assessment tool depends on the assessment purpose (e.g., screening,
diagnosis, treatment monitoring, or treatment evaluation) (Mash & Hunsley, 2005). It is
evident that the Dominic Interactive qualifies as a screening instrument and should be
used in the first stage of the assessment process. This has some additional implications for
the use in clinical practice.
Adequate screening to prevent future mental health problems emphasizes sensitivity
of a screening tool above specificity (Myers & Winters, 2002a). However, the waxing and
waning of some symptoms that are related to momentary contextual events warrant
caution when interpreting the screening outcomes. Clinicians should be aware that rating
scales identify a relatively large number of false positives, specifically with regard to
internalizing problems (Myers & Winters, 2002a; Silverman & Ollendick, 2005), and that this
might increase the risk of unnecessary burden and stigmatization of a child. This can be
prevented in several ways, for instance, by conducting a second screening moment after
a short period (watchful waiting), looking at symptoms with high predictive value (‘gate’items), such as the core symptoms of depression (depressed mood, loss of interest, and
loss of pleasure) or specific severe symptoms (e.g., suicidal ideation), or by simply asking
the child about impairment and need for care (Silverman & Ollendick, 2005).
Considering the use of multiple informants, this might not be realistic in large-scale
community screening. To better attend to child perceived discomfort, appointing the child
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as the first informant in a screening procedure is recommended, specifically when
identification of internalizing problems is a priority (Klein et al., 2005; Silverman & Ollendick,
2005). An additional benefit when screening to prevent future mental health problems is
that all children attend school and are therefore easy to reach. In general, in further stages
of the multistage assessment process, multiple informants should always be included.
Clinicians should refrain from designating one informant as the ‘best’ informant (Hunsley
& Mash, 2007) while carefully considering factors that affect the informant’s report, such as
age, type of problem, context, and parental psychopathology. Agreement can be
enhanced by giving specific instructions to informants about the context they are
supposed to report about (e.g., differentiate between behavior at home or at school or
problematic and non-problematic situations) (De Los Reyes & Kazdin, 2005). Disagreement
should be discussed with the respective informants to come to an overall consensus
about the nature of the problem, a rationale about its causal and maintaining factors, and
the intervention and treatment goals. The failure to reach agreement may negatively
affect treatment process (i.e., no-shows, cancellations, and dropouts) and outcomes
(Hawley & Weisz, 2003; Jensen-Doss & Weisz, 2008).
Although based on the DSM, it should be evident from the foregoing discussion that
the Dominic Interactive does not serve the purpose of diagnosis and none of the identified
problem dimensions should be used as a ‘definite’ diagnosis. The scale scores merely
present a tendency, which gives an indication of the next assessment step, e.g., selecting
a more specific disorder screening scale. Considering the large number of children that
suffer from subthreshold symptoms and are impaired but undiagnosed, the Total problem
scale of the Dominic Interactive may be used as a measure of general distress and
discomfort. Although not currently present in the program, the Dutch norms for the Total
problem scale are created.
Furthermore, although sensitivity to change has not yet been examined, it is plausible
to use the Dominic Interactive as a tool for evaluating the treatment, considering its
adequate psychometric properties. Furthermore, using symptom quantity of the Total
problem scale as a measure of general discomfort, this instrument might be used to
follow-up on the general well-being of school children, although further research on this
is warranted. With respect to its length and the fact that the dichotomous answering
structure hampers the detection of small and gradual changes, it is presumed to be a less
suitable instrument for repeated (e.g., weekly or biweekly) measurements (routine
outcome monitoring).
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Concluding statements
Although the psychometric properties of Dominic Interactive could still be improved, it
has already proven its value as a screening tool for mental health problems in primary
school children. The last two decades exhaustive attempts have been made to optimize
its developmental sensitivity with satisfactory results, indicating that young children can
reliably report on their own mental health. However, results also showed that young
children do report less reliably compared to older children, and we may have to admit and
accept that there might be a lower limit to their potential in this area. That also means that
we have to stop rewriting, refining, and readapting the Dominic Interactive, since it can
identify internalizing and externalizing problems as effectively as any other measure, and
because of its unique characteristics, it has several additional advantages that make it an
excellent screening tool for mental health problems in primary school children. Hence, we
should move beyond improving this instrument and move towards using this instrument
for early screening and preventing future mental health problems in schools as well as for
improving our understanding of the underlying structure of child psychopathology and
its developmental trajectories, along with increasing our knowledge of how to combine
child-report with others’ reports.
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In zowel wetenschappelijk onderzoek als de klinische praktijk is iedereen het er over eens
dat het belangrijk is om ook het kind als informant mee te nemen in de screening en
diagnostiek van psychische problemen. In de dagelijkse uitvoering blijkt echter steeds
opnieuw dat er toch meer belang gehecht wordt aan de visie van ouders en leerkrachten
dan aan die van kinderen als het gaat om het screenen van psychische problemen. De
betrouwbaarheid van hoe kinderen rapporteren over hun klachten wordt vaak in twijfel
getrokken, met name door de leeftijd en de cognitieve beperkingen die dit met zich
meebrengt. Ze kunnen bijvoorbeeld moeilijker tijdsaspecten beoordelen zoals duur en
frequentie. Ook hebben ze meer moeite met abstracte begrippen, zoals ‘somberheid’ of
‘zorgen maken’. Daarnaast doen de bestaande papieren vragenlijsten over psychische
klachten een groot beroep op de lees- en taalvaardigheid van kinderen en op hun
aandacht- en concentratievermogen. Op sociaal-emotioneel gebied zijn kinderen gevoeliger
voor suggestie en autoriteit, waardoor ze neigen tot sociaal-wenselijke antwoorden.
Desondanks laten verschillende onderzoeken wel zien dat ook van jonge kinderen
betrouwbare informatie verkregen kan worden, zolang instrumenten goed afgestemd
zijn op hun ontwikkelingsspecifieke eigenschappen.
Er zijn twee manieren waarop bij kinderen zelf informatie verzameld kan worden,
namelijk via (semi)gestructureerde interviews en vragenlijsten. Voor het screenen van
psychische klachten zijn interviews minder geschikt, omdat ze tijds- en arbeidsintensief
zijn. Vragenlijsten worden veel vaker gebruikt voor screeningsdoeleinden en er zijn
kwalitatief goede vragenlijsten beschikbaar. Echter, het merendeel van deze vragenlijsten
maakt geen gebruik van plaatjes ter ondersteuning van de tekst of de antwoord
categorieën en heeft geen aparte versies voor verschillende leeftijdsgroepen, waardoor
deze instrumenten niet goed aansluiten bij de ontwikkelingsspecifieke kenmerken van
jonge kinderen. Daar komt bij dat de meeste instrumenten zich richten één specifiek
probleemgebied, bijvoorbeeld angst, waardoor ze niet geschikt zijn om in te zetten voor
brede screening van psychische klachten.
De Dominic Interactive is een computer instrument waarbij gebruik gemaakt wordt
van een combinatie van plaatjes, gesproken tekst en geschreven tekst. Het meet de
symptomen van de 7 meest voor komende problematieken bij kinderen in de basisschoolleeftijd (6-12 jaar), zoals weergegeven in het handboek voor psychische problemen
(DSM), waaronder angsten (specifieke fobie, separatieangststoornis en gegeneraliseerde
angststoornis), depressie, g
edragsproblemen (oppositionele gedragsstoornis en de
antisociale gedragsstoornis) en ADHD. Kinderen krijgen steeds een stripfiguur (Dominic)
te zien, die zich begeeft in verschillende situaties. Bij elke situatie wordt een symptoom
van een van de problematieken gevisualiseerd en wordt aan het betreffende kind
gevraagd of hij/zij het betreffende symptoom ook bij zichzelf herkent, bijvoorbeeld ‘Ben
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je bang om een ongeluk te krijgen, net als Dominic’? Het idee is dat de combinatie van die
verschillende modaliteiten (tekst, auditieve en visuele input) het begrijpen en rapporteren
voor kinderen makkelijker maakt, waardoor het niet alleen toegankelijker is voor jongere
kinderen, maar ook voor de verbaal en cognitief minder begaafde kinderen en kinderen
met een andere etnische achtergrond.
Dit proefschrift richt zich met name op het testen van de verschillende psychometrische
eigenschappen van de Dominic Interactive (betrouwbaarheid en validiteit) en de bruikbaarheid
voor de klinische en onderzoekspraktijk.
In hoofdstuk 2 werd een studie beschreven, waarbij het doel was om een aantal van de in
het buitenland eerder onderzochte psychometrische eigenschappen van de Dominic
Interactive te repliceren in een Nederlandse steekproef van twee reguliere basisscholen
en twee scholen voor speciaal onderwijs. De betrouwbaarheid (interne consistentie en
test-hertest betrouwbaarheid) van de Dominic Interactive was acceptabel tot goed voor
het merendeel van de probleemgebieden. Wel nam de betrouwbaarheid af met leeftijd.
Verder maakte de Dominic Interactive goed onderscheid in de mate van problemen
tussen de kinderen van het reguliere onderwijs en de kinderen van het speciaal onderwijs,
bij wie je op basis van hun plaatsing binnen dit onderwijskader ook meer sociaal-emotionele
en gedragsproblemen verwacht. Ook bleken de internaliserende problemen (angst en
depressie) onderling met elkaar samen te hangen (construct validiteit) en de externaliserende
problemen (ADHD en gedragsproblemen), hoewel depressie ook sterk samenhing met
externaliserende problemen. Tot slot bleek het merendeel van de ouders en kinderen
overeen te stemmen in het soort en de ernst van het probleemgedrag, maar bij de
ouder-kind paren die van mening verschilden, rapporteerden de kinderen meer inter
naliserend probleemgedrag en opstandig gedrag en de ouders meer ADHD-gedrag.
In hoofdstuk 3, 4 en 5 maakten we gebruik van gegevens uit het School Children Mental
Health in Europe Project, een grote Europese studie waaraan zeven Europese landen
deelnamen met als doel het vaststellen van een geschikte set aan screeningsinstrumenten
voor het meten van psychische gezondheid bij kinderen en daarmee samenhangende
gezins- en omgevingsfactoren. De Dominic Interactive maakte onderdeel uit van deze
set. In hoofdstuk 3 richtten we ons op de betrouwbaarheid, de factorstructuur en meet
invariantie voor leeftijd en sekse in de Nederlandse deelnemende populatie. Uit de
resultaten kwam naar voren dat de betrouwbaarheid van alle schalen van de Dominic
Interactive goed was wanneer gebruik gemaakt werd van de Omega, een maat voor
betrouwbaarheid en een alternatief voor de traditioneel gerapporteerde Cronbach’s
Alpha. De factorstructuur van het instrument, dat wil zeggen de aanwezigheid van de
zeven op de DSM gebaseerde probleemschalen schalen van de Dominic Interactive, werd
bevestigd (constructvaliditeit) en bleek identiek te zijn (meetinvariant) voor zowel
jongens als meisjes en voor jongere en oudere kinderen. Dit houdt in dat de interpretatie
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van de vragen door verschillende groepen hetzelfde is en scores met elkaar vergeleken
kunnen worden.
In hoofdstuk 4 besteedden we aandacht aan de bruikbaarheid van de Dominic Interactive
om de stabiliteit van internaliserende en externaliserende problemen bij kinderen vast te
stellen door met een onderbreking van een jaar twee keer te meten. Ook onderzochten
we of deze probleemgebieden elkaar over dit jaar beïnvloedden en of de psychische
gezondheid van de moeders een rol speelde in deze ontwikkeling. We vonden een sterke
mate van stabiliteit voor zowel internaliserend als externaliserend probleemgedrag over
het tijdsbestek van een jaar en een grote mate van overlap (comorbiditeit) tussen beide
probleemgebieden op de afzonderlijke tijdstippen, maar geen beïnvloeding tussen beide
probleemclusters gedurende dat jaar. Wel bleek het psychisch welbevinden van moeders
samen te hangen met minder externaliserend probleemgedrag van kinderen een jaar
later, maar niet met internaliserend probleemgedrag. De resultaten bleken niet te verschillen
voor jongens of meisjes, jongere of oudere kinderen en niet afhankelijk te zijn van het
aanvangsniveau van het probleemgedrag.
Tot slot keken we in hoofdstuk 5 naar de betrouwbaarheid en de factorstructuur van de
Dominic Interactive binnen de totale Europese steekproef. Ook onderzochten we de
meetinvariantie over landen om te bepalen of de Dominic Interactive geschikt zou
kunnen zijn voor gebruik binnen cross-nationale prevalentie en epidemiologische studies.
Uit dit onderzoek bleek dat de betrouwbaarheid zoals gemeten met de Omega acceptabel
tot goed was voor alle schalen binnen alle landen. Ook de zeven probleemgebieden
konden in alle landen geïdentificeerd worden (construct validiteit). Wel bleken de schalen
voor separatieangst en gegeneraliseerde angst niet meetinvariant over landen heen.
Dit wil zeggen dat er verschil kan zijn tussen landen in de betekenis van sommige angst
symptomen en dat scores op deze schalen niet zomaar met elkaar vergeleken mogen
worden.

Conclusies
De Dominic Interactive blijkt een betrouwbaar instrument te zijn zowel binnen Nederland
als binnen verschillende Europese landen. Ook de zeven schalen waaruit de Dominic
Interactive is opgebouwd zijn te herkennen binnen zowel Nederland als de betreffende
Europese landen en binnen Nederland invariant voor leeftijd en sekse. De meeste schalen
zijn ook invariant over landen heen. Dit houdt in dat schaalscores tussen deze groepen
met elkaar vergeleken kunnen worden. Voorzichtigheid is wel geboden bij het vergelijken
tussen landen van scores op de angstschalen. Een belangrijk aspect voor een instrument
dat gebruikt wordt voor screeningsdoeleinden is dat het goed onderscheid kan maken
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tussen de kinderen die daadwerkelijk een probleem hebben en de kinderen die zich
probleemloos ontwikkelen (criteriumvaliditeit). Dit is voor de Nederlandse Dominic
Interactive nog onvoldoende vastgesteld. Een andere belangrijke bevinding is dat er een
sterke mate van overlap (comorbiditeit) is tussen de verschillende probleemgebieden,
wat impliceert dat probleemgedrag bij kinderen waarschijnlijk meer diffuus is en minder
goed te differentiëren in verschillende probleemclusters. Het is dus mogelijk dat er een
eenvoudiger structuur dan de huidige zeven schalen bestaat die voldoende is om
psychische problemen bij kinderen te omvatten. Desalniettemin is de Dominic
Interactive het enige instrument in Nederland op dit moment dat in staat is om een
grote verscheidenheid aan probleemgedrag te meten vanuit kinderperspectief en dat
door de combinatie van visuele, auditieve en tekstuele input niet alleen goed aansluit bij
de doelgroep (basisschoolleeftijd), maar ook bij kinderen die cognitief en verbaal minder
sterk zijn of de Nederlandse taal minder goed beheersen. Daar komt bij dat zowel sekse,
als etniciteit van de hoofdpersoon (Dominic) aangepast kunnen worden om identificatie
van het kind met het karakter te optimaliseren. Bovendien is het instrument in te stellen
op meerdere talen, waaronder Engels, Frans, Spaans en Turks. Nadelig zijn op dit moment
nog de hogere kosten in vergelijking met andere vragenlijsten, waardoor brede
implementatie op bijvoorbeeld basisscholen of in de eerstelijns hulpverlening bemoeilijkt
wordt. Omgekeerd kan grootschalig gebruik mogelijk ook de kosten verlagen. Middels
dit proefschrift is aangetoond dat de Dominic Interactive een bruikbaar, betrouwbaar
en valide instrument is in de dagelijkse klinische en onderzoekspraktijk om vanuit het kinder
perspectief te screenen op symptomen van probleemgedrag.
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Dankwoord
En nu is het eindelijk zover en is dit mijn kans, mijn moment om iets terug te geven en om
tegen iedereen (naast Douwe en Jos ) te zeggen hoe blij ik ben dat ik jullie ontmoet heb.
Liever Rutger, dank je wel voor de geweldige kans om te kunnen promoveren naast mijn
klinische werk en mijn onderwijstaken. Behalve je scherpe, doelgerichte feedback, zijn
met name de ruimte en vrijheid die je me gegeven hebt om deze combinatie van taken
uit te voeren, het vertrouwen in mijn capaciteiten en de waardering voor en het belang
dat je hechtte aan mijn klinische ervaring een belangrijke factor geweest voor dit resultaat.
Je bent zonder twijfel de meest markante persoon die ik ken op zowel vakinhoudelijk als
persoonlijk vlak en het is onmogelijk om in een paar woorden te beschrijven wat je voor
me betekent. Je hebt een zesde zintuig voor het nog onontdekte ‘gat’ in de wetenschap.
Je inspireert me met je enorme gedrevenheid en ambitie, met je overtuigingskracht en
je ondernemingszin, je onuitputtelijke energie. Gelukkig beschik ik ook over een paar van
die eigenschappen  en laat ik me niet altijd makkelijk sturen en doorgronden, waardoor
er wel eens een en ander uitgepraat moet worden. Je hebt mijn interesse, fascinatie en
liefde voor de wetenschap aangewakkerd en we hebben veel gedeeld op persoonlijk
vlak. Onze reis naar Philadelphia met het uitstapje naar New York en de honorering van de
Academische Werkplaats behoren tot mijn meest gedenkwaardige momenten. Je bent
me heel dierbaar!
Roy, dank voor je enthousiasme en interesse in een onderwerp dat aanvankelijk wat ver af
lag van je eigen expertise. Dank voor je kritische, genuanceerde en nauwkeurige feedback
op mijn teksten, maar met name voor je stoïcijnse nuchterheid en relativeringsvermogen.
Je eeuwige en zeer overtuigende opmerking ‘dat komt wel goed hoor’, ook op de
momenten dat alles tegen zat, is een uitstekend medicijn voor stressreductie. Je liet me
vrij, maar als ik je echt nodig had, was je er altijd! Ik kijk met plezier terug op onze tripjes
naar Parijs met onze excentrieke Europese partners en de eindeloze gesprekken in onze
stamkroeg daar. De quasi-onnozele blik die je opzet als je weer een van je gedoodverfde
grapjes maakt, herken ik nu wat eerder en geven me niet meer zo’n ongemakkelijk gevoel
als de eerste keer toen we naar Parijs gingen en ik mezelf steeds opnieuw hoorde
antwoorden op jouw veelvuldig gestelde vraag ‘hoe heet die toren daar ook alweer’?
Laten we dit voortzetten !
Speciale dank voor jou Ad! Ik ken niemand die allerlei ingewikkelde statistische modellen
kan uitleggen alsof het een recept is voor appelflappen (waarvan we er menig gegeten
hebben). Helder, stapsgewijs, beargumenteerd, zonder jou had ik nooit zover kunnen
komen en was mijn affiniteit met statistiek niet zo gegroeid! Ook je rustige, ingetogen en
altijd geduldige houding is bewonderenswaardig. Ik geloof dat ‘roeptoeteren’ het meest
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grensoverschrijdende woord is dat ik je ooit heb horen gebruiken en dan is het menens
;-)!
Thanks to all SCMHE-partners for the inspiring and constructive contributions to the
meetings in Paris. You have taught me a lot of respect for country and cultural differences.
Special thanks to Ondine for the tremendous work you have done coordinating this
project and solving all the difficulties resulting from these differences. And of course
Viviane, thank you so much for creating a nice group cohesion and for the energy you are
still putting into getting the most out of all the data we collected together! Jean-Pierre, if
it were not for your creation of the Dominic Interactive and your persistence in further
developing and testing it, this thesis would not have been here.
Dank aan alle instellingen, scholen, ouders en kinderen die mee hebben gedaan aan het
project en die de motivatie en concentratie konden opbrengen voor het invullen van de
vragenlijsten. Veel dank ook aan alle scriptiestudenten die hebben geholpen met het
bellen en bezoeken van de scholen door heel Nederland. Ik kan natuurlijk opscheppen
over hoe ik dit met één onderzoeksdag in de week voor elkaar heb gekregen, maar de
waarheid is dat het me nooit gelukt was zonder jullie hulp!
Het Ambulatorium, mijn KJJ team…, tja er zijn niet genoeg woorden om te beschrijven
wat jullie voor mij betekend hebben en nog steeds betekenen. Jullie inzet, loyaliteit,
warmte, flexibiliteit, zijn grenzeloos en van onschatbare waarde. Huub, je hebt een groot
deel van mijn leer- en werkproces gefaciliteerd, altijd steunend, altijd constructief. Ik maak
het je niet altijd makkelijk tijdens de vergaderingen met mijn scherpe, kritische
opmerkingen en mijn vasthoudendheid, maar ik heb veel respect voor je ervaring en ik
bewonder je onophoudelijke optimisme en rust. Blijf nog een tijdje . Manon, je bent
mijn steun en toeverlaat, degene aan wie ik alles kan overlaten (en dat wil wat zeggen ;-))
in het volste vertrouwen dat het tot in de puntjes geregeld wordt. Nicole, jij hebt me dit
project zes jaar geleden als ‘kerstkadootje’ gegeven, dus zonder jou was dit resultaat er
niet geweest! Dank je wel voor deze fantastische kans! Mélou, dank je wel voor je
onafgebroken inzet en betrokkenheid. Miranda en Alphons, oneindig veel dank voor jullie
grenzeloze loyaliteit en het verdragen van mijn stortvloed aan verzoeken vlak voor of na
een periode van afwezigheid (weekend of zo ;-)). Fiona, het heeft even geduurd voor we
een goede modus vonden, maar nu hebben we hem en zijn we in staat tot grootse
dingen!
Lieve collega’s van het ACSW dat niet meer bestaat: Ambulatorium Volwassenen, OPM,
het voormalige SPON en nu RCSW, Praktikon, CBO, onze twee directeuren, Cees en Giel!
Zoveel verschillende ‘clubjes’ en zoveel verschillende mensen… Over de jaren heen heb
ik met veel van jullie mogen samenwerken en heeft juist die grote verscheidenheid me
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geïnspireerd. Dank daarvoor! Speciaal een paar woorden voor Mieke, Hella, Inge, mede
ACSWe redactieleden. Met veel enthousiasme stortten we ons op het maken van de
krantjes om meer verbondenheid te creëren binnen ons centrum en vanzelfsprekend
vonden de ‘redactievergaderingen’ plaats tijdens een etentje. Ondertussen zijn er heel
veel meer etentjes geweest dan krantjes… laat dat zo blijven!
En dan alle collega’s van PWO, te veel om op te noemen met wie ik in zoveel verschillende
vakken, projecten, commissies heb samengewerkt. Maaike, mijn roomie, we wisselen
elkaar vaak af in werkdagen, maar je verrast me af en toe met een lief kaartje en je bent
mijn steun en toeverlaat op de afdeling, ook al had je sinds dag 1 graag mijn plek bij het
raam gehad . Marloes, je gelijkmatige humeur, je oprechte warme interesse en je betrouwbaarheid zijn heel belangrijk voor me. Laten we onze schrijfdagen bij mij thuis
(werken, sporten en lekker eten) voortzetten! Anna, je intense passie als onderzoeker voor
het praktijkveld en warme hartelijkheid samen met de fronsende blik als je gestoord
wordt in je bezigheden zijn uniek! Isabela, with you coming to our department a new
hurricane of passion, enthusiasm, intense emotions and energy has arrived! All I need to
say is: Thanks for sticking with us! Ron, ik kan altijd bij je binnenlopen voor vragen en
overleg, super! Maartje, mijn ‘runbuddy’, we ‘runnen’ goed op meerdere fronten! Denise,
fijn om er een klinisch onderzoeker bij te hebben!! Rinka en Thao, eigenzinnige, unieke,
warme, creatieve collega’s, ik mis jullie beiden! Jan, dank voor je enorme inzet voor het
klinisch onderwijs en de kansen die je mij als één van de ‘meisjes van Henk’ gegeven hebt
binnen jouw toenmalige afdeling! Anna B., dank voor het omarmen van het Ambu en je
vertrouwen in mij! Lisanne, we zijn inderdaad wat vreemde vogels binnen onze afdeling
met onze voorliefde voor psychometrie. Ik ben enorm dol op je gevoel voor humor en
nuchtere zelfspot. Karlijn, buiten het werk spreken we elkaar eigenlijk weinig, maar in onze
trainingen stijgen we als duo boven onszelf uit! Laten we dit vooral internationaal
voortzetten . Daan, sloten cappuccino’s gecombineerd met onze zelfingenomen en
humoristische (van wisselend niveau) gesprekken over onze successen (ik natuurlijk meer
dan jij ;-)) en kwetsbaarheden (jij natuurlijk meer dan ik ;-)) zijn onevenaarbaar!
Carolien en Joka, jullie zijn aardig wat keren blootgesteld aan mijn afwezigheid als ik weer
eens in het buitenland zat. Maar ja, de regels bij exposure zijn: vaker, langer, gevarieerder
. Dank voor jullie verdraagzaamheid, commitment en enthousiasme!
Lieve collega’s van afdeling Jeugd van Pro Persona Nijmegen. Ik geloof dat ik de afgelopen
15 jaar alle rollen binnen jullie afdeling wel zo’n beetje gehad heb: stagiaire, collega,
supervisant, supervisor, stage- en scriptiebegeleider, aanmeldfunctionaris, onderzoeker…
In welke rol dan ook, ieder bezoek aan jullie afdeling is terechtkomen in een warm bad!
Dank voor de samenwerking, collegialiteit en jullie onverwoestbare persoonlijke betrokkenheid!
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Lieve, lieve Henk. Daar in het leslokaal van wat nu het BSI-lab is en waar de peutertjes van de
toenmalige peuterspeelzaal ‘De Klimboom’ op een zomerdag in hun blootje rondrenden op
de speelplaats, hield jij een gepassioneerd betoog over de therapeut-cliënt relatie en wist
ik voor het eerst: ‘Dit is mijn vak!’ De ontelbare wandelingetjes door het bosje op de
campus, waarbij we reflecteerden op allerlei dagelijkse en levenservaringen vormden de
fundamenten van mijn liefde voor de klinische praktijk en het onderwijs. Stella, ik verheug
me altijd op de etentjes bij jou en Henk, waarbij ik aan tafel als een klein kind tussen jullie
in mag zitten. In jullie huis is een overvloed aan warmte, knusheid en gezelligheid. Ik voel
me bevoorrecht dat ik daarvan mee mag genieten. Marianne, ook jij stond aan de wieg
van mijn carrière, fijn dat je er op (overbrugbare) afstand nog altijd bent!
Petra en Inge, als ‘oudste’ vriendinnen hebben jullie het overgrote merendeel met me
gedeeld. Ook al spreken we elkaar soms weken niet, we gaan altijd verder alsof het
gisteren was! Dank voor het er gewoon altijd zijn! Heidi, we shoppen als de beste samen,
dwz jij shopt als de beste voor mij . Ik mis je nog vaak als collega, maar gelukkig ben je
er als vriendin. Een Racoon-knipoog voor jou ;-) Mark, je bent mijn enige overgebleven
grote vakantieliefde! Een toast op de lama’s met alle ‘ziekelijke’ woorden die ik hier niet kan
opschrijven! Janneke, als mede ‘bike babe’ was je het afgelopen half jaar onmisbaar voor
de ontspanning. Vinckjes, ook al ben ik als oppas niet meer nodig, het voelt nog altijd alsof
ik een beetje deel uitmaak van jullie gezin! Fliereliertjes, dank voor jullie goede zorgen
voor mij, mijn huis en mijn katten als ik weer eens op congres of schrijfweek was. Super,
dat ik altijd bij jullie terecht kan!
En dan… altijd zoveel gestudeerd en gewerkt, weliswaar met veel plezier en enthousiasme,
maar uiteindelijk… draait alles om familie! Allereerst iedereen van de familie Wilbrink dank
voor de oergezellige, traditionele, jaarlijkse familie-reünie. Iedereen van de familie Kuijpers
dank voor de geruststellende vertrouwdheid van de regelmatig terugkerende, creatieve
levensloop-teksten op oud Hollandse of kerkelijke melodieën. Special thanks to my aunt
Rina in Canada, who took us into her house for several weeks when my dad was seriously
ill. With your warm hospitality you made the best out of the worst circumstances. Love
you dearly!
En tot slot … mijn gezin… pa en ma, ik deel niet makkelijk met jullie wat zich allemaal
afspeelt in mijn leven, maar dit is het belangrijkste moment in mijn leven en dat is door,
voor en met jullie! Mart-Jan, Margith, Arco… we zijn alle vier zo anders, zo gehecht aan ons
eigen leven, onze onafhankelijkheid en over de jaren heen toch steeds hechter met elkaar.
De zich tot vervelens toe herhalende imitaties van cabaretiers, de spelletjes die nooit
alleen voor de leuk gespeeld worden, maar altijd ontaarden in een ware competitie, de
eindeloze discussies over allerlei wereldproblemen… We zijn helaas niet behept met
zachte stemmen en rustig praten , maar we vangen elkaar op als het moeilijk is, we zijn
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een vrij goed geolied team en er is altijd ruimte voor ieder zijn eigenwijze eigen wijze…
Arco, ik kijk altijd uit naar onze fietstochten, die nooit op tijd beginnen, omdat jij nooit
klaar bent, er altijd eerst koffie gedronken moet worden, de door mij uitgezochte route
weer aangepast moet worden en die altijd onderbroken moet worden door een
uitgebreide lunch. Maaike, Iwan, Louise, jullie maken het team niet alleen groter, maar ook
sterker en gezelliger, fijn dat jullie er bij zijn!
Nora, Kaat, Leon en de nieuwe kleine Bambino(‘s)… Dit proefschrift is voor jullie, jullie
maken het compleet en af.
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