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Abstract: It has become increasingly evident that vulnerability to psychopathology is identifiable
early in life. A body of evidence suggests that the recognition and prevention of a spectrum of
typical/atypical behaviors in preschoolers can lead to earlier diagnosis and treatment. The Multidi-
mensional Assessment Profile of Disruptive Behavior (MAP-DB) is a parent-completed instrument
that has been developed recently to differentiate normative misbehaviors in early childhood from
markers of clinical risk. The aim of the present study was to validate the “Temper Loss” Subscale
in the Greek language and to assess its psychometric properties in healthy children. An on-print
parent-report survey was conducted among Greek children, aged between 3 and 5.5 years. The
survey included the MAP-DB and the Child Behavior Checklist (CBCL). A total of 400 respondents
participated in the study. The analysis suggested that the Greek version of the MAP-DB’s “Temper
Loss” scale has good psychometric properties. The results of the Exploratory Factor Analysis (EFA)
of the 22 items were able to explain 64.4% of the total variance. Internal consistency for the one
subscale was satisfactory, with Cronbach’s alpha at 0.970. This scale can be used by researchers and
practitioners for the evaluation of dimensional phenotypes in early childhood.

Keywords: irritability; temper tantrums; disruptive behavior; developmental psychopathology

1. Introduction

The term “irritability” has been used to describe a mood with substantial stability
across time that manifests as a reaction to negative emotional stimuli, including frustra-
tion [1]. It is a criterion for the diagnosis of many disorders included in the Diagnostic and
Statistical Manual of Mental Disorders of the American Psychiatric Association (DSM-5),
such as Anxiety Disorders, Mood Disorders, and Disruptive Behavior Disorder [2]. Of note,
the main symptom of Disruptive Mood Dysregulation Disorder (DMDD) is chronic irri-
tability [3]. In addition to its transdiagnostic utility for predicting both internalizing and
externalizing psychopathological disorders, measures of irritability can be used to predict
suicide, academic problems, and income in adulthood [4–6].

Irritability has both behavioral and emotional components in irritable moods and
tantrums [7]. It is also differentiated from both kinds of anger, which characterizes an
emotional state and aggression, which is a type of behavior [7]. The concept of anger is used
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to describe a situation which is due to the activation of the autonomic nervous system, is
characterized by emotions that manifest in different ways and intensity and has an impact
on both psychological and biological levels [8,9]. Manifestation of anger in the context
of irritability often occurs in response to frustration [10], while it is also associated with
striving to achieve difficult goals [10–12].

Regarding the component of aggression (i.e., a verbal or motor behavior that arises
from anger or frustration) [13,14] that is intended to cause harm to another person [15],
it can be categorized into reactive and preventive aggression depending on the type of
the stimulus that caused its manifestation [16,17]. However, not all irritants will show
aggression. In fact, a recent review suggested that 12% of children with outbursts of anger
exhibit aggressive behavior in the general population [18]. It is worth noting, that in order
for irritability to be considered a pathological dimension, it must be at a level that is not con-
sistent with the developmental level of the child. In young children, irritability, particularly
tantrums, is a common behavioral expression of normative misbehavior. Wakschlag et al.,
2010 reported that more than 80% of preschool children had temper tantrums in the last
month [19]. However, features of early irritability that predict impairing psychopathology
have been identified with the “Multidimensional Assessment Profile of Disruptive Behavior
(MAP-DB)” questionnaire, including dysregulation, and developmentally unexpectable
and contextual factors. Elevated irritability in young children has transdiagnostic utility for
predicting internalizing and externalizing problems as well as neural alterations [20–22].

Developmentally, irritability usually decreases with age, and from adolescence on-
wards, high levels of irritability become less pronounced and more predictive of difficul-
ties [23]. The developmental difference in regulatory levels of irritability should be taken
into account when defining clinical irritability in children and adolescents.

The manifestation of irritability is a common phenomenon among children and ado-
lescents and affects 3% of the general population [9]. However, in another study evaluating
the intensity, frequency, and duration of irritability, an unusually high incidence of 20% was
recorded in adolescents [24]. It is a fact that irritable young people, compared to healthy
people, tend to interpret vague environmental stimuli as threatening, thus increasing the
likelihood of expressing feelings of anger and aggression [4].

A wide range of psychopathological disorders, including disruptive behavior, atten-
tion deficit hyperactivity disorder (ADHD), depression, and anxiety can be predicted by
assessing the manifestation of preschool irritability [6,25]. At the same time, a correlation
has been shown between the early onset of irritability and the late onset of depressive and
anxiety disorders in studies involving preschool and school-aged children [26–28].

It is therefore important to identify clinically salient irritability in young children, thus
leading to earlier identification and preventative diagnoses and treatment. In fact, the MAP-
DB questionnaire provides an innovative method for defining developmental dimensional
phenotypes in early childhood [29]. It was designed to distinguish the normal manifestation
of misbehavior during preschool age from the clinically significant risk markers by using an
objective frequency rating scale, including both normatively occurring and rare, more severe
expressions and assesses behavior across varying contexts that differ in the extent to which
the behavior is developmentally expected. In order to determine the spectrum of irritability
in preschool children, the scale of “Temper Loss”, which consists of 22 questions, was used.
This scale can be used to successfully predict the occurrence of anxiety disorders, mood
disorders, and disruptive mood dysregulation disorder [20], while also being distinguished
for its high reliability and remarkable psychometric properties [7,30]. The purpose of this
study was to validate the Greek version of the scale “Temper Loss” of “Multidimensional
Assessment Profile of Disruptive Behavior (MAP-DB)” questionnaire in preschool children
by determining its unidimensional structure, reliability, and criterion validity.
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2. Materials and Methods
2.1. Translation Procedure

Permission for translation was requested by Lauren S. Wakschlag who developed
the MAP-DB questionnaire. The translation process was undertaken by an experienced
panel following the World Health Organization principles [31]. After numerous reflective
steps conducted by the panel, confusing sentences were located with the execution of a
test-pretest of the research tool. The sample consisted of parents (15 men, 25 women) of
preschool children attending a nursery school, as this choice seemed to be representative
of the population of the study regarding mother language and age span. After these
procedures, the finalization of the Greek version of the questionnaire was performed.
All the rights of the MAP-DB questionnaire belong to the authors.

2.2. Participants and Procedures

The study was conducted in the area of Attica, Greece from October 2021 to February
2022. A total of 400 children (239 boys and 161 girls), aged between 3 and 5.5 years, were
included in the study. More specifically, in order to recruit volunteers, the first basic
information tank was the individual municipalities, which maintain official registration
documents of the population attending the preschools as well as the kindergartens that
belong to them. Relevant letters were sent informing the bodies about the conduct of this
investigation and the need for their assistance. Children with neurodevelopmental and/or
intellectual disabilities and/or other psychiatric diseases, genetic syndromes, chromosomal
abnormalities, severe prematurity, metabolic disorders, and neurological or other chronic
diseases were excluded from the study. Of the 480 individuals that were approached
for screening, 426 (88.7%) completed the entire questionnaire. Of these 426 individuals,
400 children were eligible. The main reasons for ineligibility were poor use of the Greek
language (N = 2) and reported use of services for developmental delays (N = 24). The
nationality of the participants was not an exclusion criterion, since parents spoke fluently
the Greek language fluently. The descriptive characteristics of the participants are presented
in Table 1.

Table 1. Samples’ Sociodemographic characteristics (N = 400).

Sex of Children N (%)
Males 239 (59.8)

Females 161 (40.3)

Sex of Parents N (%)
Males 64 (16.0)

Females 336 (84.0)

Age of Children (years)
Median (IQR) 4.0 (1.5)

Mean (SD) 4.1 (0.8)

Age of Parents (years)
Median (IQR) 36.0 (9.0)

Mean (SD) 36.6 (5.4)

Parents’ Educational Status N (%)
Until Upper Secondary School (Lyceum) 77 (19.3)

Bachelor 299 (74.8)
MSc/PhD 24 (6.0)

Parents’ Marital Status N (%)
Married 315 (78.8)

Separated 45 (11.3)
Divorced 37 (9.3)

Death of one or both parents 3 (0.8)
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Table 1. Cont.

Parents’ Nationality N (%)
Greek 328 (82.0)

Albanian 50 (12.5)
Bulgarian 17 (4.3)

Other 5 (1.3)

Parents’ Work Status N (%)
Employed 320 (80.0)

Unemployed 51 (12.8)
Part time job 27 (6.8)

Other 2 (0.5)

2.3. Ethical Considerations

The study’s protocol was approved by the ethics committee of the Medical School
of the National and Kapodistrian University of Athens and was in accordance with the
Declaration of Helsinki (2013). For the completion of the printed questionnaire, volunteers
who participated in the study, signed a form of informed consent and confidentiality.

2.4. Measures

Participants were asked about their sex, age, national identity, family and employment
status, educational level, as well as the sex and age of their child.

Multidimensional Assessment Profile of Disruptive Behavior (MAP-DB)–Temper Loss:
MAP-DB/TL provides an innovative method for distinguishing the normal-abnormal
spectrum of phenotypes in early childhood [29]. It was designed to examine normative
misbehaviors from atypical behaviors in terms of normative expressions, such as tantrums
in the face of frustration, versus dysregulated tantrums in the view of regularity and
severity [20]. It is divided into 4 sections (temper loss, noncompliance, aggression, and
low concern for others) and includes 6 possible answers [0 = never, 1 = rare (less than
once a week), 2 = some (1–3) days of the week, 3 = most (4–6)] days of the week, 4 = daily,
5 = many times in the same day].

The Child Behavior Checklist for Ages 1.5–5 (CBCL/1 1
2 –5): This parent-completed

questionnaire is used to measure the functionality, sociability, and the existence of psy-
chopathology in children. The CBCL/1 1

2 –5 is a component in the Achenbach System of
Empirically Based Assessment (ASEBA). It consists of 100 items, 99 of which are closed,
and one of which is open-ended adding additional issues not listed above. Based on the
American standardization, the lower level entails 100 items with scores ranging from 0
to 2 on emotional, behavioral, and social competence [32]. The following level consists
of psychiatric syndrome scales based on confirmatory and exploratory factor analysis.
On the next level, 36-item “internalizing” and 24-item “externalizing” scales are included.
Internalizing and externalizing problems are not mutually exclusive. The final level consists
of the Total Problem Scale (TPS) [32] whose score is calculated by adding the total of 0-1-2-
scores on the 99 specific problem items and the highest value of 1 or 2 on any problems
entered for item 100. Therefore, the TPS has a range of 0 to 200. In addition, in order
to relate symptomatology to diagnostic criteria, taking into consideration cross-cultural
comparisons, five different diagnostic tools were constructed by Achenbach & Rescorla [32].
These were Affective Problems, Anxiety Problems, Pervasive Developmental Problems,
Attention Deficit/Hyperactivity Problems, and Oppositional Defiant Problems. The Greek
version of the CBCL [33] was used.

3. Results

Data are presented as N (%) for qualitative variables and as mean (SD) for quan-
titative variables. Exploratory Factor Analysis (EFA) was conducted for the 22 items.
Cronbach’s alpha was calculated to examine internal consistency. Independent samples
t-test and ANOVA test were conducted to evaluate differences between groups. Pearson’s
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rho coefficient was used to assess correlations between quantitative variables. SPSS v.24
for Windows was used to perform statistical analyses and the level of significance for all
analyses was 0.05.

A total of 400 valid responses were collected. Participants’ sociodemographic char-
acteristics and descriptive statistics for the MAP -DB “Temper Loss” subscale and the
CBCL/1 1

2 –5 scale scores are presented in Table 1. In total, the median age of the respon-
dents was 36 years while the majority of children were females, and their median age was
4 years. The majority of participants were females (84.0%), had a Bachelor’s degree (74.8%),
married (78.8%), Greek (82.2%), and employed (80.0%) (Table 1).

Table 2 presents descriptive statistics for the MAP-DB’s “Temper Loss” scale and seven
subscales of the CBCL/1 1

2 –5.

Table 2. Descriptive statistics for the MAP-DB’s “Temper Loss” scale and seven subscales of the
CBCL/1 1

2 –5 (N = 400).

Subscales Scores Mean (SD)

CBCL–Emotional Reactive 60.7 (9.4)

CBCL–Anxious/Depressed 53.1 (4.5)

CBCL–Somatic Complaints 54.5 (5.4)

CBCL-Withdrawn 51.8 (3.5)

CBCL–Sleep Problems 50.3 (1.1)

CBCL–Attention Problems 55.8 (7.5)

CBCL–Aggression Behavior 58.4 (10.5)

MAP-DB A (Temper of loss) 59.5 (32.1)

Kaiser-Meyer-Olkin (KMO) test and Barlett’s Sphericity Test were used in order to
assess the adequacy of the sample. KMO value was 0.947 and the significance of Bartlett’s
test of sphericity was p < 0.001. EFA of the 22 items with direct oblique rotation is presented
in Table 3. The Scree plot, as a result of the EFA, indicated that one factor exceeded the
Eigenvalue 1 (Figure 1). It was observed that the 22 items were able to explain 64.4% of the
total variance. The one factor that was examined was named as temper of loss. Cronbach’s
α coefficient for this was 0.970, indicating satisfactory internal consistency. All item–total
correlations were >0.580.

Table 3. Rotated factor loadings of the Exploratory Factor Analysis (EFA) for the 22 items of the
Subscale ‘temper of loss’ of the MAP-DB questionnaire (N = 400) item-total correlation and Cronbach’s
alpha coefficients.

Temper Loss Item-Total
Correlations

10. Have difficulty calming down when angry 0.864 0.835

14. Become frustrated easily 0.786 0.747

17. Get extremely angry 0.832 0.829

25. Yell angrily at someone 0.554 0.580

31. Stamp feet or hold breath during a temper tantrum 0.769 0.770

35. Lose temper or have a tantrum when frustrated, angry,
or upset 0.805 0.771

36. Lose temper or have a tantrum when tired, hungry, or sick 0.770 0.727
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Table 3. Cont.

Temper Loss Item-Total
Correlations

42. Lose temper or have a tantrum to get something
s/he wanted 0.872 0.836

44. Act irritable 0.770 0.755

46. Lose temper or have a tantrum during daily routines 0.771 0.748

49. Break or destroy things during a temper tantrum 0.597 0.627

51. Have a temper tantrum, fall-out, or melt-down 0.938 0.925

57. Stay angry for a long time 0.855 0.827

58. Have a temper tantrum lasting >5 min. 0.922 0.909

63. Lose temper or have a tantrum with other adults 0.773 0.734

64. Lose temper or have a tantrum with parents 0.852 0.834

67. Keep on having a temper tantrum even when you tried to
help calm down 0.849 0.837

72. Have a hot or explosive temper 0.842 0.820

74. Have a temper tantrum until exhausted 0.835 0.839

75. Have a short fuse 0.848 0.837

77. Lose temper or have a tantrum “out of the blue” 0.842 0.844

81. Hit, bite, or kick during a temper tantrum 0.577 0.599

% of Variance 64.405 -

Eigenvalues 14.169 -

Alpha of scale 0.970 -
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Figure 1. depicts the Scree plot, as a result of the EFA. Figure 1. Depicts the Scree plot, as a result of the EFA.

Correlations between Temper loss and the seven subscales of the CBCL checklist are
presented in Table 4. Overall, a strong positive correlation between the subscale of “temper
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loss” and emotionally reactive and aggressive behaviors manifesting that irritability is
associated with externalizing problems. The Spearman’s correlation coefficient between
the Temper loss, emotionally reactive, and aggression subscale was 0.44, 0.40, and 0.80, re-
spectively. Overall, a strong positive correlation between the three variables manifests that
irritability is associated with externalizing problems. The Spearman’s correlation coefficient
between emotionally reactive and anxious-depressed, somatic complaints and emotionally
reactive, and somatic complaints and anxious-depressed subscales were 0.78, 0.69, and
0.68, respectively. Correlations are also made between the two general subscales (inter-
nalizing/externalizing scale). Specifically, the Spearman’s correlation coefficient between
attention problems and emotionally reactive, attention problems and anxious-depressed,
attention problems and somatic complaints, aggressive behavior and emotionally reac-
tive, and finally aggressive behavior and anxious-depressed were 0.67, 0.68, 0.83, 0.84,
0.76, respectively.

Table 4. Correlations (Spearman’s rho) between CBCL subscales and scale of MAB-DB (N = 400).

Parent’s
Age

Child’s
Age

Emotional
Reactive

Anxious/
Depressed

Somatic
Complaints Withdrawn Sleep

Problems
Attention
Problems

Aggressive
Behavior

Temper
Loss

Parent’s
age 1.000

Child’s age 0.233 ** 1.000

Emotional
Reactive 0.100 ** −0.092 1.000

Anxious/
Depressed 0.074 −0.108 * 0.785 ** 1.000

Somatic
Com-

plaints
0.035 −0.133 ** 0.696 ** 0.685 ** 1.000

Withdrawn −0.019 −0.097 0.469 ** 0.441 ** 0.469 ** 1.000

Sleep
problems 0.013 −0.051 0.365 ** 0.403 ** 0.468 ** 0.265 ** 1.000

Attention
problems 0.017 −0.105 * 0.674 ** 0.686 ** 0.830 ** 0.390 ** 0.361 ** 1.000

Aggressive
behavior 0.073 −0.100 * 0.842 ** 0.769 ** 0.778 ** 0.556 ** 0.444 ** 0.707 ** 1.000

Temper
loss 0.080 −0.014 0.441 ** 0.376 ** 0.293 ** 0.258 ** 0.171 ** 0.299 ** 0.406 ** 1.000

* correlation is significant at the 0.05 level (2-tailed). ** correlation is significant at the 0.01 level (2-tailed).

Table 5 presents associations between temper loss and the study variables. Statistically
significant correlations were found between sex of parents and the subscale of MAP-DB
(p < 0.0001). From the MAP-DB scale, temper loss was positively associated to parents’ sex
(p < 0.0001), and to parents’ nationality (p < 0.0001). Also, the temper of loss score was
positively associated to sex of children (p = 0.001).

Table 5. Differences in sociodemographic characteristics and study’s measurements in the subscale
of the MAP-DB questionnaire.

Categories Temper of Loss

Sex of children
Mean (SD)

Males 50.8 (24.6)

Females 42.4 (26.3)

p-Value 0.001

Sex of parents
Mean (SD)

Males 60.2 (24.8)

Females 45.0 (25.0)

p-Value <0.0001
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Table 5. Cont.

Categories Temper of Loss

Age of children (years)
Spearman rho −0.014

p-Value 0.785

Age of parents (years)
Spearman rho 0.080

p-Value 0.115

Parents’ Marital Status
Mean (SD)

Married 45.9 (24.9)

Separated 54.1 (25.9)

Divorced 49.3 (29.6)

Death of one or both parents 81.3 (0.6)

p-Value 0.011

Parents’ Educational status
Mean (SD)

Until Upper Secondary School
(Lyceum) 52.0 (23.1)

Bachelor 46.3 (25.8)

MSc/PhD 45.0 (29.7)

p-Value 0.404

Parents’ nationality
Mean (SD)

Greek 44.7 (25.9)

Albanian 59.2 (21.9)

Bulgarian 60.8 (15.9)

Other 63.2 (22.6)

p-Value <0.0001

Parents’ work status
Mean (SD)

Employee 47.1 (25.6)

Unemployed 51.9 (25.8)

Part time job 43.0 (25.3)

Other 24.5 (9.1)

p-Value 0.236

4. Discussion

This study aimed to adapt and validate the parent-reported subscale “Temper loss” of
the MAP-DB questionnaire in Greek language and population. The development of the
MAP-DB questionnaire addressed the need of measuring a child’s normative misbehavior
from abnormal behaviors within a developmental context [7]. Specifically, the subscale of
temper loss verifies the need to separate irritability from anger and aggression, because
irritability can exist even without the existence of aggressive acts. On the other hand,
irritability may be an elemental predictive indicator of psychopathology [1,30]. The present
study revealed significant reliability in the validation of the psychometric properties of
the MAP-DB’s Temper loss scale. This scale was developed following a thorough process,
that combined theoretical delineation of its dimensions, multiple validation samples, focus
groups, and item selection informed by Item Response Theory (IRT). As such, it has strong
dimensionality and sensitivity [34]. The dimension provided good internal consistency
(a = 0.97). This finding is in line with the original results of Lauren S. Wakschlag [7,30].

Studies of irritability in children and adolescents appear to have increased significantly
in the last decade [4]. The manifestation of irritability is a common phenomenon among
children and adolescents and affects 3% of the general population [9]. The concept of
irritability was introduced in 1957 by Buss & Durkee (1957) in the “Buss-Durkee Hostility
Inventory” which included an overall assessment of aggression. Based on the responses of
1000 participants, an irritability questionnaire was created and irritability was established
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as a feature [35]. Various irritability scales were then published to assess several parameters
around the manifestation and management of anger and reactive aggression [2,34].

The expression of irritability through episodes of anger and reactive aggression is
often observed from infancy to childhood [36,37]. Specifically, Lewis et al., 1990 reported
that facial expressions of sadness or anger due to frustration are already evident from the
age of two months and differ between infants [11]. It is worth noting that the stability
of expression and regulation of reactive aggression and anger manifested in infancy is
limited and is not able to successfully predict the onset of behavioral problems in preschool
children [11].

Developmentally, outbursts of anger peak in preschool age [30]. Gaining self-control [38]
and increasing social skills [39] in most cases lead to a reduction in aggression during
the transition from preschool to school age [36,40,41]. The innate tendency to manifest
irritability is greatly influenced by environmental factors and in particular, those related to
the family environment, such as lack of response to the child’s grief, maternal depression,
and upbringing in a hostile environment [40,42,43].

Regarding the causes of irritability, the effect of genetic and environmental factors on
the manifestation of irritability seems to be similar, as the heritability in adolescents and
adults has been estimated at around 30–40% [44–46]. Furthermore, it has been shown that
the genetic influence on irritability is not constant. Differences are even observed between
the two sexes, with girls showing reduced heritability from early childhood to adulthood,
while boys show the opposite [47].

Scales measuring irritability are one of the most appropriate ways of assessing it, which
should be formulated in such a way as to enable the recognition of a clinically significant
type of irritability, thus leading to better diagnosis and treatment [34]. The Affective
Reactivity Index (ARI) provides concisely an innovative method for defining irritable mood
rather than its behavioral consequences [48]. It was designed to examine irritability over
the last 6 months, which means that the focus of the scale is on chronic irritability [32].
It is divided into three sections: (a) threshold for an angry reaction; (b) frequency of angry
feelings/ behaviors; (c) duration of such feelings/behaviors. This scale can be used to
successfully predict the occurrence of irritable mood, while also being distinguished for
its high reliability and remarkable psychometric properties [48]. On the other hand, the
MAB-DB questionnaire as a whole was not a specifically examined measure for irritability;
however, the MAP-DB’s subscale of Temper loss contains 22 items that assess normative
misbehaviors, in terms of tantrums, and dysregulation in preschool children [20].

To add, positive strong correlations were found between the “temper loss” scale of
the MAP-DB and the CBCL, regarding the assessment of the preschool child’s behavior.
Although we do not know how predictive of the manifestation of psychopathology later in
the life is the data of the participants, it should be noted that it is vital to identify a child’s
behavioral, emotional, and social problems and to offer timely and valid help to both the
children and the family in order to anticipate any manifestations of secondary problems.
Furthermore, it should be noted that severe behaviors are reported either as internal or
external problems, which means that they do not overlap in these questionnaires [32,33].

The present study has several limitations. To begin with, our results should be
interpreted with caution, since the current sample is not representative of the general
population. Additionally, irritability was assessed using a single questionnaire, and no
other specific tool was used. Finally, the number of participants did not allow us to validate
the entire questionnaire.

However, the study of irritability in preschool children remains important, as it is
possible to determine the developmental spectrum and the evolution of chronic irritability
from childhood through adolescence and adulthood. In addition, the identification of
the relations between irritability and a child’s psychopathological traits can contribute
to prevention and early intervention. Future research may focus on the validation of the
entire MAP-DB questionnaire in healthy children, as well as in children with signs of
neurodevelopmental disorders.
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Indeed, children with autism spectrum disorder (ASD) are characterized by high levels
of irritability and aggressive behavior, which greatly affect their lives and their families.
A study by O’Donnell et al., 2012 found that preschool children (3–4 years old) with ASD
face difficulties in processing sensory stimuli, and these difficulties are directly related to
the manifestation of behavioral problems, including irritability [49]. In addition, irritability
is likely one of the factors linking ADHD to the later onset of depressive disorder in the
general population, while children with ADHD and coexisting persistent irritability have
been found to be at high risk of developing depressive symptoms [50]. Also, a study by
Mikita et al., 2015 found that 10 to 16-year-old boys with high-functioning ASD exhibited
greater levels of irritability than typically developing boys and showed marked changes in
cortisol levels and heart rate in response to stressful stimuli [51]. This is because high levels
of stress over a long period of time have been associated with high levels of cortisol in the
body [52]. Therefore, in the future, the correlation of irritability with behavioral parameters
and neurobiological indicators of stress in preschool children with irritability and features of
neurodevelopmental disorders could be investigated and shown, as well as the differences
in irritability and related neurological indicators in children with neurodevelopmental
disorders compared to typically developing children.

In conclusion, MAP-DB is a newly introduced instrument aiming to evaluate opera-
tionalizing developmentally specified, dimensional phenotypes in early childhood [20,29].
This is the first study validating the Temper Loss scale of the MAP-DB in preschool children
in Greece, which can be used by researchers and practitioners. The results of the present
study provide evidence for the validity of using the Greek version of the MAP-DB’s Temper
Loss scale in preschool children.

Author Contributions: Conceptualization, M.M. (Maria Micha), P.P., C.K.-G. and G.M.; Data curation,
M.M. (Maria Michou) and M.M. (Maria Micha); Formal analysis, M.M. (Maria Michou); Investigation,
M.M. (Maria Micha), P.P. and G.M.; Methodology, M.M. (Maria Micha) and P.P.; Project administration,
P.P. and C.K.-G.; Writing—original draft, M.M. (Maria Micha); Writing—review & editing, P.P. and
L.W. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and was approved by the Scientific and Ethics Committee of “Aghia Sophia”
Children’s Hospital (protocol code: 53401/23.05.2022 and date of approval: 1 June 2022).

Informed Consent Statement: Informed consent was obtained from all of the subjects who were
involved in the study.

Acknowledgments: We thank Argyris Stringaris, for his valuable contribution in this study.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Vidal-Ribas, P.; Brotman, M.A.; Valdivieso, I.; Leibenluft, E.; Stringaris, A. The status of irritability in psychiatry: A conceptual

and quantitative review. J. Am. Acad. Child Adolesc. Psychiatry 2016, 55, 556–570. [CrossRef] [PubMed]
2. Leibenluft, E.; Stoddard, J. The developmental psychopathology of irritability. Dev. Psychopathol. 2013, 25, 1473–1487. [CrossRef]

[PubMed]
3. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; American Psychiatric Association:

Washington, DC, USA, 2013.
4. Brotman, M.A.; Kircanski, K.; Stringaris, A.; Pine, D.S.; Leibenluft, E. Irritability in youths: A translational model. Am. J. Psychiatry

2017, 174, 520–532. [CrossRef] [PubMed]
5. Leibenluft, E. Irritability in children: What we know and what we need to learn. World Psychiatry 2017, 16, 100–101. [CrossRef]
6. Dougherty, L.R.; Smith, V.C.; Bufferd, S.J.; Kessel, E.; Carlson, G.A.; Klein, D.N. Preschool irritability predicts child psychopathol-

ogy, functional impairment, and service use at age nine. J. Child Psychol. Psychiatry 2015, 56, 999–1007. [CrossRef]
7. Wakschlag, L.S.; Briggs-Gowan, M.J.; Choi, S.W.; Nichols, S.R.; Kestler, J.; Burns, J.L.; Carter, A.S.; Henry, D. Advancing a

multidimensional, developmental spectrum approach to preschool disruptive behavior. J. Am. Acad. Child Adolesc. Psychiatry
2014, 53, 82–96. [CrossRef]

http://doi.org/10.1016/j.jaac.2016.04.014
http://www.ncbi.nlm.nih.gov/pubmed/27343883
http://doi.org/10.1017/S0954579413000722
http://www.ncbi.nlm.nih.gov/pubmed/24342851
http://doi.org/10.1176/appi.ajp.2016.16070839
http://www.ncbi.nlm.nih.gov/pubmed/28103715
http://doi.org/10.1002/wps.20397
http://doi.org/10.1111/jcpp.12403
http://doi.org/10.1016/j.jaac.2013.10.011


Children 2022, 9, 1328 11 of 12

8. Spielberger, C.D.; Reheiser, E.C.; Sydeman, S.J. Measuring the experience, expression, and control of anger. Issues Compr. Pediatr.
Nurs. 1995, 18, 207–232. [CrossRef]

9. Brotman, M.A.; Schmajuk, M.; Rich, B.A.; Dickstein, D.P.; Guyer, A.E.; Costello, E.J.; Egger, H.L.; Angold, A.; Pine, D.S.;
Leibenluft, E. Prevalence, clinical correlates, and longitudinal course of severe mood dysregulation in children. Biol. Psychiatry
2006, 60, 991–997. [CrossRef]

10. Weiner, B.; Graham, S.; Stern, P.; Lawson, M.E. Using affective cues to infer causal thoughts. Dev. Psychol. 1982, 18, 278–286.
[CrossRef]

11. Lewis, M.; Alessandri, S.M.; Sullivan, M.W. Violation of expectancy, loss of control, and anger expressions in young infants. Dev.
Psychol. 1990, 26, 745–751. [CrossRef]

12. Carver, C.S.; Harmon-Jones, E. Anger is an approach-related affect: Evidence and implications. Psychol. Bull. 2009, 135, 183–204.
[CrossRef] [PubMed]

13. Dollard, J.; Doob, L.; Miller, N.; Mowrer, O.; Sears, R. Frustration and Aggression; Yale University Press: New Haven, CT, USA, 1939.
14. Berkowitz, L. Frustration-aggression hypothesis: Examination and reformulation. Psychol. Bull. 1989, 106, 59–73. [CrossRef]

[PubMed]
15. Berkowitz, L. Aggression: Its Causes, Consequences, and Control; McGraw-Hill Book Company: New York, NY, USA, 1993.
16. Dodge, K.A.; Coie, J.D. Social information processing factors in reactive and proactive aggression: Aggression in children’s peer

groups. J. Personal. Soc. Psychol. 1987, 53, 1146–1158. [CrossRef]
17. Vitiello, B.; Stoff, D.M. Subtypes of aggression and their relevance to child psychiatry. J. Am. Acad. Child Adolesc. Psychiatry 1997,

36, 307–315. [CrossRef] [PubMed]
18. Stringaris, A.; Vidal-Ribas, P. Practitioner review: Definition, recognition, and treatment challenges of irritability in young people.

J. Child Psychol. Psychiatry 2018, 59, 721–739. [CrossRef]
19. Wakschlag, L.S.; Tolan, P.H.; Leventhal, B.L. Research review: ‘Ain’t misbehavin’: Towards a developmentally-specified nosology

for preschool disruptive behavior. J. Child Psychol. Psychiatry 2010, 51, 3–22. [CrossRef]
20. Wakschlag, L.S.; Estabrook, R.; Petitclerc, A.; Henry, D.; Burns, J.; Perlman, S.; Voss, J.; Pine, D.; Leibenluft, L.; Briggs-Gowan, M.

Clinical implications of a dimensional approach: The normal: Abnormal spectrum of early irritability. J. Am. Acad. Child Adolesc.
Psychiatry 2015, 54, 626–634. [CrossRef]

21. Grabell, A.S.; Li, Y.; Barker, J.W.; Wakschlag, L.S.; Huppert, T.J.; Perlman, S.B. Evidence of non-linear associations between
frustration-related prefrontal cortex activation and the normal: Abnormal spectrum of irritability in young children. J. Abnorm.
Child Psychol. 2018, 46, 137–147. [CrossRef]

22. Damme, K.S.F.; Norton, E.S.; Briggs-Gowan, M.J.; Wakschlag, L.S.; Mittal, V.A. Developmental patterning of irritability enhances
prediction of psychopathology in preadolescence: Improving RDoC with developmental science. J. Psychopathol. Clin. Sci. 2022,
131, 556–566. [CrossRef]

23. Copeland, W.; Wolke, D. Adult functional outcomes of common childhood psychiatric problems: A prospective, longitudinal
study. JAMA Psychiatry 2015, 72, 892–899. [CrossRef]

24. Pickles, A.; Aglan, A.; Collishaw, S.; Messer, J.; Rutter, M.; Maughan, B. Predictors of suicidality across the life span: The isle of
wight study. Psychol. Med. 2010, 40, 1453–1466. [CrossRef] [PubMed]

25. Egger, H.L.; Angold, A. Common emotional and behavioral disorders in preschool children: Presentation, nosology, and epidemi-
ology. J. Child Psychol. Psychiatry 2006, 47, 313–337. [CrossRef] [PubMed]

26. Dougherty, L.R.; Smith, V.C.; Bufferd, S.J.; Stringaris, A.; Leibenluft, E.; Carlson, G.A.; Klein, D.N. Preschool irritability:
Longitudinal associations with psychiatric disorders at age 6 and parental psychopathology. J. Am. Acad. Child Adolesc. Psychiatry
2013, 52, 1304–1313. [CrossRef]

27. Dougherty, L.R.; Smith, V.C.; Bufferd, S.J.; Carlson, G.A.; Stringaris, A.; Leibenluft, E.; Klein, D.N. DSM-5 disruptive mood
dysregulation disorder: Correlates and predictors in young children. Psychol. Med. 2014, 44, 2339–2350. [CrossRef] [PubMed]

28. Dougherty, L.R.; Smith, V.C.; Bufferd, S.J.; Kessel, E.M.; Carlson, G.A.; Klein, D.N. Disruptive mood dysregulation disorder at the
age of 6 years and clinical and functional outcomes 3 years later. Psychol. Med. 2016, 46, 1103–1114. [CrossRef] [PubMed]

29. Wakschlag, L.S.; Perlman, S.B. The neurodevelopmental basis of early childhood disruptive behavior: Irritable and callous
phenotypes as exemplars. Am. J. Psychiatry 2018, 175, 114–130. [CrossRef]

30. Wakschlag, L.S.; Choi, S.W.; Carter, A.S.; Hullsiek, H.; Burns, J.; McCarthy, K.; Leibenluft, E.; Briggs-Gowan, M.J. Defining the
developmental parameters of temper loss in early childhood: Implications for developmental psychopathology. J. Child Psychol.
Psychiatry 2012, 53, 1099–1108. [CrossRef]

31. World Health Organization. Process of Translation and Adaptation of Instruments; World Health Organization: Geneva, Switzerland, 2022.
32. Achenbach, T.M.; Rescorla, L.A. Manual for the ASEBA Preschool Forms & Profiles; University of Vermont Department of Psychiatry:

Burlington, VT, Canada, 2001.
33. Roussos, A.; Karantanos, G.; Richardson, C.; Hartman, C.; Karajiannis, D.; Kyprianos, S.; Lazaratou, H.; Mahaira, O.; Tassi, M.;

Zoubou, V. Achenbach’s child behavior checklist and teachers’ report form in a normative sample of Greek children 6–12 years
old. Eur. Child Adolesc. Psychiatry 1999, 8, 165–172. [CrossRef]

34. Mazefsky, C.A.; Conner, C.M.; Breitenfeldt, K.; Leezenbaum, N.; Chen, Q.; Bylsma, L.M.; Pilkonis, P. Evidence base update for
questionnaires of emotion regulation and reactivity for children and adolescents. J. Clin. Child Adolesc. Psychol. 2021, 50, 683–707.
[CrossRef]

http://doi.org/10.3109/01460869509087271
http://doi.org/10.1016/j.biopsych.2006.08.042
http://doi.org/10.1037/0012-1649.18.2.278
http://doi.org/10.1037/0012-1649.26.5.745
http://doi.org/10.1037/a0013965
http://www.ncbi.nlm.nih.gov/pubmed/19254075
http://doi.org/10.1037/0033-2909.106.1.59
http://www.ncbi.nlm.nih.gov/pubmed/2667009
http://doi.org/10.1037/0022-3514.53.6.1146
http://doi.org/10.1097/00004583-199703000-00008
http://www.ncbi.nlm.nih.gov/pubmed/9055510
http://doi.org/10.1111/jcpp.12823
http://doi.org/10.1111/j.1469-7610.2009.02184.x
http://doi.org/10.1016/j.jaac.2015.05.016
http://doi.org/10.1007/s10802-017-0286-5
http://doi.org/10.1037/abn0000655
http://doi.org/10.1001/jamapsychiatry.2015.0730
http://doi.org/10.1017/S0033291709991905
http://www.ncbi.nlm.nih.gov/pubmed/19939326
http://doi.org/10.1111/j.1469-7610.2006.01618.x
http://www.ncbi.nlm.nih.gov/pubmed/16492262
http://doi.org/10.1016/j.jaac.2013.09.007
http://doi.org/10.1017/S0033291713003115
http://www.ncbi.nlm.nih.gov/pubmed/24443797
http://doi.org/10.1017/S0033291715002809
http://www.ncbi.nlm.nih.gov/pubmed/26786551
http://doi.org/10.1176/appi.ajp.2017.17010045
http://doi.org/10.1111/j.1469-7610.2012.02595.x
http://doi.org/10.1007/s007870050125
http://doi.org/10.1080/15374416.2021.1955372


Children 2022, 9, 1328 12 of 12

35. Caprara, G.V.; Cinanni, V.; D’Imperio, G.; Passerini, S.; Renzi, P.; Travaglia, G. Indicators of impulsive aggression: Present status
of research on irritability and emotional susceptibility scales. Personal. Individ. Differ. 1985, 6, 665–674. [CrossRef]

36. Klein, D.N.; Dougherty, L.R.; Kessel, E.M.; Silver, J.; Carlson, G.A. A transdiagnostic perspective on youth irritability. Curr. Dir.
Psychol. Sci. 2021, 30, 437–443. [CrossRef] [PubMed]

37. Riglin, L.; Eyre, O.; Thapar, A.K.; Stringaris, A.; Leibenluft, E.; Pine, D.S.; Tilling, K.; Davey Smith, G.; O’Donovan, M.C.; Thapar, A.
Identifying novel types of irritability using a developmental genetic approach. Am. J. Psychiatry 2019, 176, 635–642. [CrossRef]
[PubMed]

38. Gagne, J.R.; Goldsmith, H. A longitudinal analysis of anger and inhibitory control in twins from 12 to 36 months of age. Dev. Sci.
2011, 14, 112–124. [CrossRef] [PubMed]

39. Dunn, J.; Brown, J. Relationships, talk about feelings, and the development of affect regulation in early childhood. In The
Development of Emotion Regulation and Dysregulation; Garber, J., Dodge, K.A., Eds.; Cambridge University Press: New York, NY,
USA, 1991; pp. 89–108.

40. Shaw, D.S.; Gilliom, M.; Ingoldsby, E.M.; Nagin, D.S. Trajectories leading to school-age conduct problems. Dev. Psychol. 2003, 39,
189–200. [CrossRef] [PubMed]

41. Côté, S.M.; Vaillancourt, T.; LeBlanc, J.; Nagin, D.; Tremblay, R.E. The development of physical aggression from toddlerhood to
pre-adolescence: A nation wide longitudinal study of Canadian children. J. Abnorm. Child Psychol. 2006, 34, 68–82. [CrossRef]

42. Davidov, M.; Grusec, J.E. Untangling the links of parental responsiveness to distress and warmth to child outcomes. Child Dev.
2006, 77, 44–58. [CrossRef]

43. Vaillancourt, T.; Miller, J.L.; Fagbemi, J.; Côté, S.; Tremblay, R.E. Trajectories and predictors of indirect aggression: Results from a
nationally representative longitudinal study of Canadian children aged 2–10. Aggress. Behav. 2007, 33, 314–326. [CrossRef]

44. Coccaro, E.F.; Bergerman, C.S.; Kavoussi, R.J.; Seroczynski, A.D. Heritability of aggression and irritability: A twin study of the
Buss–Durkee aggression scales in adult male subjects. Biol. Psychiatry 1997, 41, 273–284. [CrossRef]

45. Stringaris, A.; Zavos, H.; Leibenluft, E.; Maughan, B.; Eley, T.C. Adolescent irritability: Phenotypic associations and genetic links
with depressed mood. Am. J. Psychiatry 2012, 169, 47–54. [CrossRef]

46. Moore, A.A.; Lapato, D.M.; Brotman, M.A.; Leibenluft, E.; Aggen, S.H.; Hettema, J.M.; York, T.P.; Silberg, J.L.; Roberson-Nay, R.
Heritability, stability, and prevalence of tonic and phasic irritability as indicators of disruptive mood dysregulation disorder.
J. Child Psychol. Psychiatry 2019, 60, 1032–1041. [CrossRef]

47. Roberson-Nay, R.; Leibenluft, E.; Brotman, M.A.; Myers, J.; Larsson, H.; Lichtenstein, P.; Kendler, K.S. Longitudinal stability of
genetic and environmental influences on irritability: From childhood to young adulthood. Am. J. Psychiatry 2015, 172, 657–664.
[CrossRef] [PubMed]

48. Stringaris, A.; Goodman, R.; Ferdinando, S.; Razdan, V.; Muhrer, E.; Leibenluft, E.; Brotman, M.A. The affective reactivity index:
A concise irritability scale for clinical and research settings. J. Child Psychol. Psychiatry 2012, 53, 1109–1117. [CrossRef] [PubMed]

49. O’Donnell, S.; Deitz, J.; Kartin, D.; Nalty, T.; Dawson, G. Sensory processing, problem behavior, adaptive behavior, and cognition
in preschool children with autism spectrum disorders. Am. J. Occup. Ther. 2012, 66, 586–594. [CrossRef] [PubMed]

50. Eyre, O.; Riglin, L.; Leibenluft, E.; Stringaris, A.; Collishaw, S.; Thapar, A. Irritability in ADHD: Association with later depression
symptoms. Eur. Child Adolesc. Psychiatry 2019, 28, 1375–1384. [CrossRef] [PubMed]

51. Mikita, N.; Hollocks, M.J.; Papadopoulos, A.S.; Aslani, A.; Harrison, S.; Leibenluft, E.; Simonoff, E.; Stringaris, A. Irritability in
boys with autism spectrum disorders: An investigation of physiological reactivity. J. Child Psychol. Psychiatry 2015, 56, 1118–1126.
[CrossRef]

52. Makris, G.; Eleftheriades, A.; Pervanidou, P. Early life stress, hormones, and neurodevelopmental disorders. Horm. Res. Paediatr.
2022, 1–8. [CrossRef]

http://doi.org/10.1016/0191-8869(85)90077-7
http://doi.org/10.1177/09637214211035101
http://www.ncbi.nlm.nih.gov/pubmed/35046617
http://doi.org/10.1176/appi.ajp.2019.18101134
http://www.ncbi.nlm.nih.gov/pubmed/31256611
http://doi.org/10.1111/j.1467-7687.2010.00969.x
http://www.ncbi.nlm.nih.gov/pubmed/21159093
http://doi.org/10.1037/0012-1649.39.2.189
http://www.ncbi.nlm.nih.gov/pubmed/12661881
http://doi.org/10.1007/s10802-005-9001-z
http://doi.org/10.1111/j.1467-8624.2006.00855.x
http://doi.org/10.1002/ab.20202
http://doi.org/10.1016/S0006-3223(96)00257-0
http://doi.org/10.1176/appi.ajp.2011.10101549
http://doi.org/10.1111/jcpp.13062
http://doi.org/10.1176/appi.ajp.2015.14040509
http://www.ncbi.nlm.nih.gov/pubmed/25906668
http://doi.org/10.1111/j.1469-7610.2012.02561.x
http://www.ncbi.nlm.nih.gov/pubmed/22574736
http://doi.org/10.5014/ajot.2012.004168
http://www.ncbi.nlm.nih.gov/pubmed/22917125
http://doi.org/10.1007/s00787-019-01303-x
http://www.ncbi.nlm.nih.gov/pubmed/30834985
http://doi.org/10.1111/jcpp.12382
http://doi.org/10.1159/000523942

	Introduction 
	Materials and Methods 
	Translation Procedure 
	Participants and Procedures 
	Ethical Considerations 
	Measures 

	Results 
	Discussion 
	References

