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Summary
Introduction: Childhood and adolescence major depression is an under-diagnosed
mental disorder, which can be traced back to several causes: 1. the DSM-IV diagnostic
system is not specific enough considering the age. 2. Comorbidities frequently cooccurring with major depression, may overlap symptoms, thus they are rarely or not at all
recognised. A small number of studies have examined developmental differences in rates
of specific symptoms across depressed children and adolescents. These studies do not
show a uniform picture. Some researchers reported more somatic complaints among
depressed children. The gender has an influence on the symptoms of major depression.
Anxiety comorbidities co-occurs with major depressive episode in 40%, while disruptive
comorbidies 10-80%. The mental disorders have the negative effect on the quality of life
of children. QoL is the combination of objectively and subjectively indicated well being
in multiple domains of life. The stressful life events contribution to depression. 1. I
hypothesized that there are some developmental and gender differences in depressive
symptom presentation. 2. The somatic symptoms are more frequent in earlier life. 3. The
frequency of depressive symptoms is increased by psychiatric

comorbidities. 4.

Stressful life events affect quality of life adversely, and it is worsened by depression.
Methodes: We examined the above hypothesis in three samples. Participants were
children (ages 7–14) with MDD, and community control kids from elementary schools.
Diagnoses (via DSM-IV criteria) and onset dates of disorders were finalized “best
estimate” psychiatrists, and based on multiple information sources. The depressive
symptoms and effects of comorbidities were examined in depressive sample, and the
quality of life was examined in the community sample. Results: Six symptoms increased
with age, namely: depressed mood, hypersomnia, psychomotor retardation, fatigue,
thoughts of death, and suicidal ideation. Only psychomotor agitation was more frequent
in younger children. Anhedonia, insomnia, hypersomnia, and somatic complaints were
more frequent among girls, and psychomotor agitation was more frequent among boys.
Depressed mood, sleeping problems, psychomotor retardation, suicidal symptoms are
significantly more frequent in anxiety group. Irritability and psychomotor agitation is
significantly more frequent in the disruptive group. Worthlessness is the most frequent in
the disruptive group, and in this group it is the third most frequent symptom. The clinical
depression influences the quality of life the most strongly, and the higher depression
score goes together with a lower quality of life. Stressful life events influence the quality
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of life directly and through the depressive symptoms indirectly. Conclusions there are
some developmental and gender differences in depressive symptom presentation.
Irritability is the most frequent criterion symptom. We also observed stable and elevated
rates of irritability, which were concurrent with stable and low rates of anhedonia across
all age groups. Somatic complaints should be considered an associated feature of the
symptom profile of MDD in pediatric populations. Depressive symptoms are reported to
have more negative effects on the quality of life than do stressful life events.
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1. INTRODUCTION
1.1. Major Depression in Childhood and Adolescence
Mental disorders are becoming more and more frequently a burden on modern societies.
According to forecasts, in the next decade in the countries of the European Union one in every
four people, including children, will suffer from a mental disorder. Of all the childhood
mental disorders probably the best known and most frequent is the early onset major
depressive disorder (MDD), which is a burden for both the individual and the society, as it
causes a significant functional impairment in academic performance, development of social
skills as well as peer relationship, and it is an important risk factor in developing drug use,
smoking and suicidal behaviour, and is going to be a severe public health and economic issue
of the next decade, according to WHO prognostics. In adolescence the number of deaths as a
consequence of suicidal behaviour is 12% of total mortality (Birmaher et al.1996).
Before the 80s childhood and adolescent depression was thought to be rare. The semistructured interviews brought the proper diagnostic results and the change in its judgement
(Keenan 2004). Depressive symptoms and depressive disorders are more and more frequent in
childhood as well as in adolescence. According to epidemiological studies the frequency of
MDD before adolescence is 1-2%, while the symptoms concern 3-8% of the adolescents
(Egger et al. 2006, Stalets and Luby 2006, Birmaher et al. 1996, Costello et al. 2003, Zalsman
et al. 2006). The results of domestic and international studies prove that life-time prevalence
of depression is 4-5% in case of children and 13-20% among adolescents (Vetro et al.1997,
Birmaher et al.1996), which is nearly the same as in case of adults, and it means that adult
depression begins in adolescence in most cases (Kessler et al.2001, Szádóczky 2000,
Wittchen et al.1998). Studies in the last decades proved that the risk of mood disorders is
increasing and it begins at an earlier age every time (Kessler et al. 1996). Before the age of
18, 20-25% of the adolescents have a depressive episode (Lewinsohn et al. 1993). Researches
done in schools showed the probability of MDD of 10-30% of students (Allen et al. 2000,
Davanzo et al. 2004, Larsson and Melin 1992, Poli et al. 2003, Aszmann 2003). The research
performed by Kopp and her colleagues (1997) show that 5% of the 16-year-old girls and 1,3%
of the boys had severe depressive symptoms in a Hungarian study. In case of Hungarian
youngsters there are not too much concern about the frequency and pathomechanism of
childhood depression (Pikó and Fitzpatrick 2001, Vetro et al. 1997). The studies dealing with
children under the age of 11 are especially insufficient. Schoolchildren aged between 11.5 and
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17,5 have been examined regularly since 1985 in Hungary as well as the part of the
international research organized by WHO (Health Behavior of School-Aged Children,
HBSC). 18% of the boys and nearly 30% of the girls examined by the short version of Child
Depression Inventory during the 2002 survey were found to have points referring to
depressive mood (Aszmann 2003). The various long term depressive symptoms adversely
affect the children’s accommodation and performance, as well as their behaviour and life
quality. Teenage girls are endangered significantly. Analysing the data of the National
Comorbidity Survey 20% of the cases of major depression turned out to begin before the age
of 18 before 1965, while in the cohort research done between 1965 and 1974 it was 50%
(Kessler et al. 1996). Costello and his colleagues (2006) found that major depression in
childhood is not more frequent, it is only examined more intensively by the researchers. In the
study of Poli and his colleagues (2003) one of every three schoolchildren showed depressive
symptoms. During researches done by self-reported surveys children showing depressive
symptoms had a bigger chance to be depressed in the next 12 months (Ialongo et al. 2001). On
the basis of these data specialists regards the early diagnosis essential.

1.2. Diagnostical Difficulties
Nowadays diagnosing major depression is based on the criteria of DSM-IV (Diagnostic and
Statistical Manual of Mental Disorders) (American Psychiatric Association 1994, 2000),
which makes differences between cross-sectional and longitudinal clinical status among mood
disorders. Accordingly we can speak about mood episodes and disorders. The DSM-IV
classification system makes a minimal difference between the criteria of the early onset and
adult depression. In case of children, irritability is a criterion symptom, which is the
equivalent of depressed mood (Kovács 1989, DSM-IV 1994).
Major depressive episode (DSM-IV): 1. Depressed Mood/ Irritability in childhood; 2.
Anhedonia (criteria symptoms); 3. Significant Weight Loss and Weight Gain; 4. Insomnia or
Hypersomnia; 5. Psychomotor Agitation and Retardation;6. Fatigue or Loss of Energy; 7.
Feelings of Worthlessness and Guilt; 8. Impaired Making Decision; 9. Thought of Death;
Suicidal Ideation; Suicidal Plan and Suicidal Attempt. At least five of the symptoms
mentioned can be observed during a two-week period. From the first two symptoms at least
one is necessary to set a diagnosis (criteria symptoms). The symptoms cause clinically
significant distress or impairment in social occupational, or other important areas of
functioning. The symptoms are not due to the direct physiological effects of a substance (e.g.,
a drug abuse, a medication) or a general medical condition (e.g., hypothyroidism), and the
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symptoms are not better accounted for by bereavement, i.e., after the loss of a loved one.
Many depressed adolescent fail to cover the diagnostic criteria of major depression, their
symptoms are not severe enough or they remain unrecognised by specialists as they are
hesitant considering their symptoms, and they have relatively shorter episodes (Angold et al.
1999, Kessler and Walters 1998, Kessler et al. 1994, Lewinsohn et al. 1993, Lewinsohn et al.
1994, Keller et al. 1998). Childhood and adolescence major depression is an under-diagnosed
mental disorder, which can be traced back to several causes: 1. the DSM-IV diagnostic system
is not specific enough considering the age. The literature deals with childhood and
adolescence major depression, and accordingly we can suppose that there are symptoms that
may draw attention to major depression in early ages (Kovacs 1996, Weis and Garber 2003,
Baji et al. 2009). 2. Comorbidities frequently co-occurring with major depression (40-70%)
(Birmaher et al. 1996), may overlap symptoms, thus they are rarely or not at all recognised.
The so called “clear” – not comorbid – diagnostic categories are considered to be exceptions
(Tringer 1999).

1.3. Depressive Symptoms and Age
Prominent psychoanalysts stated in the 1960s that depression does not exist in childhood,
because children cannot express guilt with their under developed superego. However, several
studies not only state that depression exists in childhood, but they insist that it is similar, if not
the same as adult depression (Carlson and Cantwell 1982, Puig Antich et al. 1979). During the
examination of adult and childhood depression cases all the major depression symptoms
turned out to be present in every age, but the frequency is different (Carlson and Kashani
1988, Roberts et al. 1995). According to Cantwell and Baker (1991) childhood and
adolescence depression can be distinguished from adult major depression, they emphasise the
consideration of age in spite of the fact that during the research each of the depressive
symptoms was recorded in every age. Over the past 3 decades, a large body of research has
shown that children and adolescents can meet diagnostic criteria for major depressive disorder
as defined in standard diagnostic manuals (DSM-IV). However, questions have remained
about the appropriateness of such criteria for younger age groups. Most questions concern 2
issues, namely, (1) Are DSM criteria for MDD able to accommodate age-related differences in
the likelihood of particular symptoms, and (2) are there different symptoms associated with
MDD as a function of a child’s age? Surprisingly, research on age and sex differences in
depressive symptomatology with clinical populations is scarce, and our current understanding
of these effects is mostly based on studies using small sample sizes that limit the identification
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of subtle effects. A small number of studies have examined developmental differences in rates
of specific symptoms across depressed children and adolescents. For example, Ryan et al
(1987) reported that, compared to depressed children, adolescents with MDD were more
likely to display hopelessness, hypersomnia, and weight gain/loss and less likely to display
somatic complaints and psychomotor agitation. In a similar study, Yorbik and colleagues
(2004) found that depressed adolescents displayed significantly higher rates of hopelessness/
helplessness, fatigue, hypersomnia, weight loss, and suicidality than depressed children.
However, Mitchell and colleagues (1988) found hypersomnia to be the only symptom more
frequent in clinically depressed adolescents than in depressed children. Carlson and Kashani
(1988) in their research found irritability, anger and psychomotor agitation more frequent in
childhood than in adolescence. Considering that children can express sadness less, in most
cases they are characterised by irritability and bored mood in case of major depression (Brent
and Birmaher 2002). In the study of Cooper and Goodyer (1996) in case of 13-year-old
depressed suicidal attempts were not present, while the rate of attempts was 21% in case of
15-16-year-old ones. These studies do not show a uniform picture in connection with the
symptoms that might be a help to set up a diagnosis in this age group (Kovacs 1996).
Differences found in studies are to be attributed to the developmental changes, as well as may
be related to significant methodological differences between the studies (eg: type and size of
sample, diagnostic tools) (Ryan et al. 1987, Kovács et al. 1984, Garber et al. 1984).
Furthermore, previous examinations of age differences have used pubertal status (pre- vs.
post-pubertal) to subdivide the samples. Examining chronological age-related changes in
symptom presentation continuously, rather than categorically, may reveal more subtle
developmental effects on symptom presentation throughout middle childhood and
adolescence. The conclusion is that the diagnostic systems are not precise enough to display
the developmental differences related to the symptoms of major depression, which are not
permanent in different ages, but the age specific symptoms have not been identified yet
(Kovacs 1996). The general use of proper semi-structured interviews as well as the episodes
and the examination of the most severe time span of the person helped the diagnostic process.
The methodological changes mentioned make it possible to compare the different researches
thus giving an impulse to further studies in this field. The data of this study were collected
according to the semi-structured interview technics.

12

1.4. Somatic Symptoms
Somatic symptoms have a close connection with some anxiety disorders, like separation
anxiety and panic disorder (Beidel et al. 1991), and they are really frequent in case of children
having major depression (Carlson and Kashani 1988). In primary health care systems 2-10%
of the children have somatic symptoms, in most cases headaches and abdominal problems
(Cooper and Goodyer 1993). In case of children with somatic problems mental disorders were
found significantly more often, the most frequent is major depression and anxiety (McGrath et
al. 1983, Garber et al. 1990, Campo et al.1994). In a study among children and adolescents
with major depression the physical symptoms occured two times more frequent as in controls,
and among those having headaches more depressive symptoms were present than among the
ones without headaches (Larsson 1990, Goodyer 1996). Several studies have examined the
association between somatic complaints and depression in younger ages (Mitchell et al. 1988,
Goodyer 1996), but yielded contradictory findings. For example, some researchers reported
more somatic complains among pre-pubertal compared to post-pubertal children (Ryan et al.
1987), while others failed to find this developmental difference (Mitchell et al. 1988). Such
discrepant findings may reflect that none of these studies has controlled for co-morbid
anxiety, that could have affected the results, given the high rates of anxiety disorders among
depressed youths (e.g., Kovacs 1996), and the strong association between somatic symptoms
and anxiety in childhood (Ginsburg 2006). Chronic Fatigue Syndrome (CFS) has several
psychiatric and somatic symptoms above fatigue, and it frequently occurs together with
mental disorders. Many researchers treat it as a psychiatric disorder; indeed, some of them
consider it to be the physical manifest of major depression. This theory is supposed by the
facts that depression frequently has somatic symptoms, and that antidepressants are often
effective in CFS. In case of children it is typical that fatigue and headache are severe, they
often complain about interrupted / intermittent sleep or hypersomnia, poor concentration and
psychomotor retardation may occur, especially in case of adolescents (Garralda and Rangel
2005). Childhood depression is often co-occurs with somatic symptoms, like headache,
stomach ache and muscular and limb aches (Goodyer 1996). They mean further overlapping
with CFS. These somatic symptoms are frequent in anxiety disorders above all, in this group
the occurrence of fatigue is frequent, too. A further common point is that both MDD and CFS
cause significant functional impairment. While in case of depression 2 weeks is enough, in
case of CFS the symptoms have to be present for 6 months. However, if we take into account
that the average span of depressive episodes in childhood and adolescence is 7-9 months, we
can see that time criterion makes only a slight difference between MDD and CFS (Kovács
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1996). What is more, CFS in case of children the 6-month span is considered too long by
specialists. (Garralda and Rangel 2005). Somatic symptoms are not considered to be
depressive symptoms in the diagnostic system used at present (DSM-IV), they are recorded
only among the symptoms of some types of anxiety, such as separation anxiety, panic
disorder, general anxiety disorder and over-anxious disorder (DSM-III). In spite of this all, on
the basis of the previous examinations we can state that physical symptoms co-occur with
psychological symptoms, and they are changing with the age, so the development has an
influence on the appearance of the disorder. The present diagnostic system (DSM-IV) ignores
the additional symptoms of childhood and adolescence major depression (Cooper and
Goodyer 1993, Goodyer 1996).

1.5. Gender Differences
According to several international studies in the background of childhood depression in
addition to genetic and biological factors psychosocial and environmental factors also play an
important role. Among the socio-demographic factors age and gender have an influence on
the symptoms of major depression (Angold és Worthman 1993, Angold et al. 1998, 2002).
The boy and girl ratio is nearly equal with slight male dominance in childhood (Birmaher et
al. 1996, Poli et al. 2003), at the same time in adolescence the number of depressed girls is
double of that of boys (Angold et al. 2002, Cyranowski et al. 2000). The presence of the
gender differences is proved by several data considering the symptoms of major depression.
The vegetative symptoms like change in appetite and weight, sleeping problems, as well as
fatigue are more frequent in case of girls (Silverstein 1999). Examination of sex differences in
child and adolescent depression have generally focused on rates of diagnosis and severity of
symptoms (Nolen-Hoeksema and Girgus 1994, Nolen-Hoeksema 2001), with only a few
studies of rates of specific symptoms. For example, Mitchell and colleagues (1988) and
Roberts et al. (1995) found no sex differences in rates of various depressive symptoms in a
small sample of inpatient and in a small community-based sample of children and adolescents
with major depression. However, studies with larger samples have reported sex differences in
appetite and weight fluctuations. For example, Williamson et al. (2000) and Yorbik and
colleagues (2004) found higher rates of weight gain, and increased appetite among depressed
girls compared to boys. Ryan et al. (1987) however, failed to find sex differences in weight
gain or appetite changes, although they found that pre-adolescent boys experienced more
fatigue symptoms than pre-adolescent girls. Other studies found attention deficit more
frequent in case of boys (Gaub and Carlson 1997, Bongers et al. 2003). On the other hand the
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differences mentioned were not found in several studies comparing depressed boys and girls
(Mitchell et al. 1988, Roberts et al. 1995, Santalahti et al. 2005). These inconsistent findings
may be due to significant differences in sample sizes and possible cohort effects, as studies
differed greatly in the decade of data collection. Considering somatic symptoms gender
differences are present with girl dominance, and it is a tendency up to adulthood (Taylor
1996).

1.6. Comorbidities
Literature shows an unambiguous connection between major depression and anxiety
disorders, as well as oppositional defiant disorder and conduct disorder (Axelson and
Birmaher 2001, Essau 2003, Ford et al. 2003, Angold and Costello 1993, Costello et al.
1996). Psychiatric comorbidities worsen major depression significantly; they increase
functional impairment, and the patients need psychiatric care more often (Goodyer 1996,
Klein et al. 2008). The most frequent comorbidities with major depression are over-anxiety
disorder and general anxiety disorder (Costello et al. 2004). Comorbid anxiety disorders occur
in half to three-quaters of the children suffering from chronic fatigue syndrome (Garralda
1999, Carter 1995). Anxiety comorbidities co-occurs with major depressive episode in 40%,
and its onset is earlier (Kovács 1996, Akiskal 1990), while disruptive disorders: attentiondeficit hyperactivity disorder (ADHD), oppositional defiant disorder and conduct disorder)
are present in 10-80% with behavioural disorder co-occurring in 20% with major depression
(Ryan et al. 1987). The substance use disorder is 20-30% and usually MDD begins 4-5 years
earlier (Birmaher et al. 1996). Among children and adolescents having major depression
several age specific comorbidities are present, such as ADHD, enuresis and encopresis
(Kovacs 1996). Comorbidities can co-occur, but we may define a longer time span to examine
their presence, or we can examine life time comorbidity (Angold et al. 1999). Taking
comorbidities into account and making it clear how they influence the symptoms of major
depression is essential regarding the diagnostic process (Weis and Garber 2003). Like
childhood and adolescence major depression, comorbidities are under diagnosed. For the
proper diagnostic process symptom oriented semi-structured interviews are the most suitable
(Kovács 1996). The data of the present study have been collected with ISCA-D, it is the semistructured interview.
Mitchell and his colleagues (1988) compared adolescents having major depression with
anxiety comorbidities to those without any comorbidities, and examining depressive
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symptoms. Their results showed that anxiety comorbidity has an influence on the depressive
symptoms, it may increase the frequency of some symptoms: psychomotor agitation, guilt,
hypersomnia, change in appetite and weight. There is much convergent evidence that anxious
symptoms during a depressive episode are associated with a longer time in episode (Coryell et
al.1992, Fava et al. 2004). Suicidal behaviour, which is increased by a longer episode and is
often connected to psychoactive drug use, is a frequent symptom of major depression (Ryan et
al. 1987, Kovács 1996). Both the anxiety and the disruptive comorbidities increase the risk of
suicidal behaviour (Sihvola et al. 2007), and anxiety disorders increase the risk for suicide
attempts considerably more than any other individual DSM-IV diagnoses (Wunderlich et al.
1998). On the basis of these data specialist consider the early diagnosis essential, which can
be promoted by the examination of the age specific properties of depressive symptoms
(Kovacs 1996, Baji et al. 2009), and the effect of the comorbidities on these symptoms.

1.7. Quality of Life
The actual expression ‘quality of life’ was introduced by Pigeon in 1920. At first it was used
with respect to the level of financial demands, but later the concept was focused on subjective
and individualistic issues. The quality of life is both a holistic concept and also a scientific
categorization, which can be defined in several different ways. According to the definition
proposed by Wallander and Schmitt (2001): “QoL is the combination of objectively and
subjectively indicated well being in multiple domains of life considered salient in one’s
culture and time, while adhering to universal standards of human rights.” The quality of life
can be used to assess the function-damaging effect of certain diseases and the effectiveness of
curative and preventive treatments (Vetró et al. 2003). With respect to health care, we can
divide the methods examining the quality of life into two groups: reports on the quality of life
related to disease and that related to health. The former concept measures the level of the
symptoms, and clinicians assess the results; the latter results in a wide-ranging, multidimensional assessment. In studying quality of life, if a subject performs a self-assessment,
the result is more likely to be up to date. One must differentiate between objective and
subjective QoL. Objective QoL focuses on the objective quality of the conditions in which
children live whereas subjective QoL examines the children’s subjective satisfaction with
their lives. The subjective quality of life is an evaluation of one’s life, giving information
about happiness, the frequency of pleasant feelings, satisfaction with life and the relative lack
of unpleasant feelings (Diener-Biswas-Diener 2000). In children however, researchers have
different opinions as to the reliability of self-provided data. The importance of children’s self-
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reported opinions are emphasized in the literature (Eiser and Morse 2001, Lawford 2001).
Although studies show that there might be significant differences between the opinions of
children and those of an external assessor; thus, for children combination of both types of
assessments could be the most beneficial (Eiser and Morse 2001, Lawford 2001). According
to the current literature, major depression has the most negative effect on the quality of life of
children (Sawyer et al. 2002, Bastiaansen et al. 2004). Several researchers have studied the
negative effects of mental disorders on the quality of life of children (Sawyer et al. 2002,
Munoz et al. 2005). In Sawyer and colleagues’s (2002) study, groups of 6 to 17-year-old
children suffering from mental disorders and from chronic somatic diseases, as well as
healthy controls, were compared from the point of view of their respective subjective quality
of life. In case of children suffering from mental disorders, both parents and children
considered their quality of life to be worse than did the members of the other two groups.
Patients suffering from major depressive disorder were the ones who evaluated children’s
quality of life at the lowest level. In Hungary, an overall examination of the school population
occurs in the course of a program called the Health Behavior of School-Aged Children
(HBSC) (Aszmann 2003). Registration of the quality of life of the school-aged population is
carried out every four years. The health related-quality of life was found to be worse with
increasing age in girls. In the course of the program “Hungarostudy 2002”, Kopp and
colleagues performed assessments of the quality of life of young people older than 16 years.
In the other study the depressive symptoms decreased the quality of life in young people
(Aszmann 2003, Kopp and Kovacs 2006). Satisfaction felt in different fields of life is closely
related to the presence or absence of mental disorders in childhood (Mattejat et al.1988, Vetró
et al. 2003).

1.8. Stressful Life Events
Today, the causes of the development of depression, the risk factors, and effects of the
symptoms on the lives of children and adolescents are the centre of much research.
One of the most frequently examined aspects of depression is the effect of stressful life
events, whose contribution to depression has been proven in a number of studies (Birmaher et
al.1996, Williamson et al. 2005). Even by themselves, stressful life events worsen the quality
of life (Williamson et al., 1995, Reinherz et al., 2000, Piccinelli and Wilkins, 2000, Paykel
2001, Jaffee et al., 2002, Infrasca 2003, Gilman et al., 2003). Even by themselves, stressful
life events worsen the quality of life (Kopp and Kovacs 2006). Examining the total number of
life events among 15-18-year-old adolescents Csorba and his colleagues (1994) found that
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with the age the number of life events increased. Significant connection was found between
stressful life events and depression in clinical and community samples of children and
adolescents (Williamson et al. 1998, Birmaher et al. 1996, Sund et al. 2003). Exclusively in
case of girls was found connection between depression and total life events by Rudolph’s
cross-sectional (1999) and Ge’s (1994) prospective researches. According to the prospective
research of Silberg and his colleagues (1999) total life events predict clinical depression more
intensely in case of girls than in case of boys. In the four-year-long longitudinal study of Ge
and his colleagues (1994) it was found that girls after the age of 13 survived more stressful
events than boys, and it was only in case of girls that stressful life events caused also higher
risk of depressive symptoms.

2. AIMS AND HYPOTHESES
I studied the developmental changes in the symptomathology of childhood-onset depression
and I used a uniquely large clinical sample of depressed children and adolescents in Hungary.
Our hypotheses:
1) I hypothesized that there are some developmental differences in depressive symptoms
presentation. I used the age as a continuous variable.
2) I

hypothesized

that

there

are

gender

differences

in

the

occurance

of

psychopathological symptoms.
3) I hypothesized that somatic symptoms are more frequent in earlier life.
4) I hypothesized that the frequency of depressive symptoms is increased by psychiatric
comorbidities.
5) I hypothesized that stressful life events affect quality of life adversely, and it is
worsened by depression.
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3. METHODS
3.1. Participants
We examined the above hypothesis in three samples, the age and sex distribution can be seen
in Table 1. We obtained written consent for participation signed by both parents and the child,
in accordance with the legal requirements in Hungary and the University of Pittsburgh,
Pittsburgh, Pennsylvania, USA. All study procedures and consent forms were approved by the
University of Pittsburgh’s Institutional Review Board and the Board of Ethics of Human
Research of the Hungarian Council for Scientific Research in order to comply with both
countries’ ethical rules.
Table 1. Description of three different samples investigated in different studies
Samples

N

Boys

Girls

Mean age years

Depressed 1 sample

559

312

247

11.69(SD=2.0)

Depressed 2 sample

649

351

298

11.70(SD=2.0)

2222samplecomorbidities
Community sample

2620

1160

1460

10.45(SD=2.2)

3.1.1. Depressed Samples
Children in the depressed sample were enrolled in a study of genetic and psychosocial risk
factors in childhood-onset depression between April 2000 and June 2007. Children were
recruited through 23 mental health facilities (7 of which had both inpatient and outpatient
units) across Hungary, serving both urban and rural areas (Vetró et al. 2009). They provided
services to at least 85% of the newly registered child psychiatry cases, giving us access to a
significant portion of the referred population nationwide. Children presenting at each site
were scheduled for a research assessment if they met the following criteria: 7.0 years to 14.9
years old, no evidence of major systemic medical disorder,

not mentally retarded, had

available at least one biological parent and a 7 –17.9 year-old sibling (required by the study's
genetic component), and attained a predetermined cut-off score on one of various depressive
symptom screens

(e.g., the short version of the Children's Depressive Inventory, CDI)

(Kovacs and MHS Staff, 2003). Children meeting these initial criteria were scheduled for a 2part evaluation, conducted on 2 separate occasions, about 6 weeks apart, by different
clinicians. The first part of the evaluation entailed administration of the “Mood Disorder
Module” of a diagnostic interview (see measurement section), as well as the Intake General
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Information Sheet (IGIS), a comprehensive demographic and anamnestic data form.
Participants also completed self-rated scales (not included in the present report). To set the
proper framework and facilitate recall, evaluations started with a semi-structured interview,
designed to construct a “time line” for the patient from birth to the date of the assessment.
Children who met DSM- IV criteria for mood disorder at the first assessment were scheduled
for further evaluation. The second part of the assessment involved a full diagnostic evaluation
and completion of maternal self-rated scales. Results of the assessments and associated
documentation (e.g., psychiatric records) were subjected to final consensus diagnostic
procedure (Maziade et al. 1992). Pairs of senior child psychiatrists trained as Best Estimate
Diagnosticians separately reviewed all material and together derived consensus diagnoses. As
described in connection with previous work (Kovacs et al., 1984a and Kovacs et al., 1984b),
operational rules were used to define disorder onset and recovery, and “midpoint” rules were
used to date onsets and offsets, if more exact dating was not possible. All interviews were
audio taped. The interviews were administered by child psychiatrists and psychologists with
practice in child and adolescent psychiatry, who completed 3 months of didactic and practical
training in the semi-structured interview technique. They were required to reach an average of
85% symptom-agreement on 5 consecutive videotaped interviews against “gold standard”
interview ratings provided by the trainers. Interrater reliability on ISCA-D symptoms was
satisfactory (using audiotapes of interviews for n=46 pairs of raters). For MDD symptoms,
kappas ranged from .64 to .88, with 80% of the coefficients at or above 0.70. For DD
symptoms (using DSM-IV criteria), kappas ranged from 0.38 to 0.93, with 80% at or above
0.70. For Generalized Anxiety Disorder symptoms (the most common DSM-IV anxiety
diagnosis), kappas ranged from 0.53 to 1.00, with 62.5% at or above 0.70. Similar inter-rater
reliability coefficients were obtained for other ISCA-D disorders as well (Kiss et al. 2007).
3.1.1.1. Depressed Sample to Examination the Depressive Symptoms
Five-hundred and fifty-nine children (247 girls) were enrolled in a study of genetic and
psychosocial risk factors for childhood-onset depression between April 2000 and May 2005.
The youngsters taking part in this research had the diagnosis of major depression and had a
depressive episode in the time of the interview. Supposing that to the analysis of the
symptoms the episode in time of the examination gives the most accurate information. The
mean age at evaluation was 11.69 years (SD=2.00 years). Ethnic composition was
representative of the ethnic composition of Hungary: 93.9% white, 3.6% gypsy (Roma), 2.3%
multiracial, and 0.2% African. (Table 1. depressed 1 sample).
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3.1.1.2. Depressed Sample to Examination of the Effects of Comorbidities on
Depressive Symptoms
Six-hundred and forty-nine children (298 girls) took part in the research. The participants had
a depressive diagnosis between April 2000 and June 2007, and during the interview they had
an episode. (The group includes the members of depressed 1. sample) The average age was
11.7 years (SD=2.00 years). The ethnic composition of the group was the equivalent of that of
the average Hungarian population. The participants were divided into three groups according
to the life time comorbidities co-occurring with the major depression. The first group had only
major depression diagnosis without comorbidities (clear MDD group), the second one had
some anxiety disorder together with the major depression (anxiety group), and the third one
had disruptive disorder co-occurring with the major depression (disruptive group). (Table 1.
depressed 2. sample).

Table 2. Gender rate and average age in the three comorbidity groups
Groups

N

Clear MDD
MDD+Anxiety comorbidity
MDD+Disruptive comorbidity

297
212
140

%
45.8
32.6
21.6

Boys
%
52.5
45.3
80**

Girls
%
47.5
54.7**
20

Mean age
years
11.9 (SD=2)
11.9 (SD=2)
11.2 (SD=2)

*p<0.05 , **p<0.01,

As far as age is concerned, there is no significant difference between the groups, at the same
time in the anxiety group the number of the girls is much higher, while in the disruptive group
there are a lot more boys (p<0.0001 two-sample t-test).

3.1.2. Community Sample
In the second half of the academic year 2002-2003, in April and May we visited primary
schools in Győr and near Győr and in Szeged, and we asked the headmasters to cooperate
after informing them about the method and the purpose of our data collection – according to
the rules of data protection regulations. We had the written consent of nine headmasters, so
we examined the students of 4 schools in Győr, two schools near Győr and 3 schools in
Szeged. We sent letters to the parents including questionnaires concerning the children’s
emotional life, mood and quality of life, as well as tests to be filled in by the participants. The
parents were informed in a covering letter about the process and the purpose of the research,
and about the fact that filling in the forms and sending them back to the school is considered

21
to be their approval of the participation of their children in the study. They were also informed
that their children will surely miss the research should they fail to send in the questionnaires,
and that their children can refuse the participation even though they approve it. The parents
put their questionnaires in a closed envelope into a collecting box in the school, 67.4% of the
parents sent back the forms agreeing that their children can take part in the research. The
children filled in the questionnaires in their own class room making sure they do that without
giving their names. The headmasters were prepared in advance about the purpose and
procedure of the study and about the content of the test packet as well as about the technical
details of the procedure. In some schools prepared psychology students had the children fill in
the forms under teacher supervision. The questionnaires filled in by parents and children were
identified with the help of codes. These numbers were known only by research staff and
unknown by school staff (Mayer et al. 2005, 2006). Five thousand two hundred and twenty
four questionnaires were sent out to the parents of these children. From the returned
questionnaires, we were able to collect data from a total of 3521 parents (67.4%) and 2913
schoolchildren (55.7%). In what follows, data from 2620 of these 7 to 15-year-olds will be
investigated, a group whose child and parental questionnaires were of particular relevance in
respect of quality of life, depressive symptoms, and stressful life events. The mean age of the
children participated in the present study was 10.45 years (SD=2.2 years). There were 1160
boys (44%) with a mean age of 10.30 years (SD=2.15 years), and 1460 girls (56%) with a
mean age of 10.57 years (SD=2.25 years). The girls were on average older than the boys
(p=0.003, two-sample t-test).

3.2. Measurements
3.2.1. Interview Schedule for Children and Adolescents Diagnostic Version
(ISCA- D)
(Examination of depressive symptoms in the clinical sample)
We used the Interview Schedule for Children and Adolescents–Diagnostic Version (ISCA-D),
which is an extension of the Interview Schedule for Children and Adolescents (ISCA)
(Sherrill and Kovacs, 2000). ISCA-D is a semi-structured interview to assess lifetime
psychiatric disorders and current psychiatric status in youths. The ISCA-D organizes
symptoms into disorders, includes most DSM-IV Axis-I diagnoses and allows assessment of
“current” and “lifetime” disorders. Hungarian interviewers have achieved satisfactory interrater reliability (Kiss et al, 2006). The ISCA-D is completed by interviewing separately the
parent (or other adult informant) about the youth, and then the youth about him/herself. For
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each symptom, the clinician thus has a rating derived from the adult informant interview and
one from the child interview: the clinician’s final rating of each symptom serves as the basis
for diagnoses. During the study 15 symptoms of the major depression were analysed. Because
the somatic complaint is not a symptom of the major depression, we used the fifth symptom
(somatic complaints) during the data analysis of the Childhood Overanxiety Disorder (DSMIII-R).

3.2.2. Child Depression Inventory (CDI), (Examination of depressive
symptoms in the community sample)
The most frequently used self-report questionnaire for assessing childhood onset depression is
the Child Depression Inventory Short Form (CDI-S); it contains 10 items each with 3
response choices, and the score for each item is coded 0-2 (Kovacs 2005). The maximum of
the depression scale is 20 points. Each item assesses the sadness, irritability, self-acceptance
and social relations. The questionnaire can be used for assessing the depressive symptoms of
7 to 18-year-old children. The time to complete the responses ranged from 10 to 15 minutes.
Population-based international studies expect clinical depression if the overall score exceeds
the threshold value of 7 points (Davanzo et al. 2004).

3.2.3. Invertar Lebensqualität Kindern und Jugendlichen (ILK)
(Examination of the Quality of Life in the community sample)
The ILK inventory (Inventar Lebensqualität Kindern und Jugendlichen) is a 7-item, (school,
family, peer relations, alone activity, physical health, mental health, and global Qol) selfreport questionnaire assessing the general quality of life of children and adolescents about
during the last week; it was compiled by Mattejat and colleagues in Marburg (Mattejat et al.
1988). The questionnaire can be applied from the age of six and has versions for both children
and adolescents. The questions for the two age-groups are similar, but the version for children
includes more detailed descriptions. In the questionnaire, seven domains (school, family,
peer-relations, alone activities, physical health, mental health, and global quality of life) are
investigated. For example: If you are among children, how do you feel between them, how do
they relate to you, do you have a great time with them? Frequency is rated on a five-point
scale best, better, middle, rather bad, badly; in the children’s version, possible answers are
marked with faces: smiling, half-smiling, neutral, half-sad and sad ones. Following the
German classification, 1 point denotes the best, and 5 points the worst quality of life. To aid
comparison with results of other questionnaires, the total score is calculated by the following
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procedure: (i) the score for each item (domain) is transformed from a 1-5 onto a 0-4 scale, (ii)
the 7 converted sub-scores are summed, and (iii) this total is subtracted from the maximal 28
(QoL28) points. Thus for the final score, a higher total denotes better quality of life. The
original questionnaire was adapted for use in Hungary by Kiss and colleagues (2007), and this
version has been tested to provide its own validity and reliability data (Kiss et al. 2007). Data
on quality of life were collected from children’s self-reports.

3.2.4. Intake General Information Sheet for Children and Adolescents
(IGIS) (Examination of Stressful Life Events in the Communitay
Sample)
Demographic data was collected from the parents by a modified version of the General
Information Sheet developed for the study of childhood onset depression in both studies
(Kapornai et al, 2007). It is a fully structured interview with pre-coded item response choices,
covering among others, demographic, family, developmental, physical health, and
psychosocial history and characteristics, stressful life events, with the parent serving as
informant. It was used as a structured interview in the depressed sample, and as a self-report
questionnaire in the school sample.
The self-report form is a modified version of the interview form. We studied life events that
influenced the general state, the mood and the behaviour of the children according to literary
data (e.g. illness or death of a relative, divorce and violence). We examined 26 stressful
events. They were severe illness of a parent or a sibling demanding hospital care, severe
health problem of a parent or a sibling, severe psychiatric disorder of a parent or a sibling
demanding hospital care, death of a family member, divorce, significant financial problems,
moving into a new home, unemployment of a parent, regular debates and quarrel between the
members of family, birth of a new sibling, domestic violence, children boarded out, children
regularly made fun of by their peers, children taken to police or court because of their
behaviour, children expelled from school, survival of a natural disaster, loss of home.

3.3. Statistical Analysis
All data were normally distributed, therefore we used parametric tests. T tests were computed
to explore differences between boys and girls, between age and symptoms and between sex
and symptoms. Only significant interactions were included in the multivariate model. Since
the results of the univariate models were redundant with those that emerged in the
multivariate analyses, only the final multivariate models are reported
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3.3.1. Symptom characteristics of MDD
Data analyses were performed using the SAS software. Chi-square test (Mantel-Haenzel χ2)
was computed to explore the effect of age on symptoms presentation and differences between
girls and boys. Our large sample allowed for the simultaneous assessment of age and sex
effects using alternating logistic regression (ALR), which controls for possible
intercorrelations of symptoms within participants and provides robust, more reliably estimates
than previously used methods.To estimate the effect of age, sex, and age-by-sex interactions
on symptom presentation, we used alternating logistic regression (ALR; Carey et al. 1993)
fitting a multivariate model of age and sex on the 16 symptoms of interest. ALR is a type of
Generalized Estimating Equations (GEE; Liang and Zeger 1986). GEE methods is to be more
efficient than ordinary logistic regression with variance correction for estimating the effect
of a time-varying covariate. This method was initially created for analysis of inter-correlated
cluster data (Katz et al. 1993) and has been extended to the analysis of inter-correlated
outcomes (Kuchibhatla and Fillenbaumn 2005). The adjusted odds ratio of each symptom by
sex and age while controlling for age, sex, and the correlation between symptoms.

3.3.2. Comorbidities and Symptom Characteristics of MDD
Data analyses were performed using the SPSS for Windows software, version 13.0. We used
the Chi-square test, two-sample t-test. We divided the sample into 3 groups based on the
comorbidities.

3.3.3. QoL, Stressful Life Events and Depressive Symptoms
Data analyses were performed using the SPSS for Windows software, version 13.0. Besides
descriptive statistics, we used the Chi-square test, two-sample t-test and two-way ANOVA.
Considering the number of experienced stressful life events, we divided the sample into 3
groups. The children who experienced 0-1 stressful life events are put in the first group, those
who lived through 2-3 life events in the second group, and those who experienced 4 or more
are in the third group. The relationship between the satisfaction of life quality and life events
groups was analyzed by Chi-square test (with factors: [stressful life event groups] X [gender].
Gender differences of clinically depressed and non-depressed pupils’ quality of life scores
were also compared by two-way ANOVA (with factors: [clinically depressed groups] X
[gender]). The indicators of the quality of life were analyzed by linear regression models,
which allows those variables to be found which have a significant association with quality of
life: depression mean scores, numbers of stressful life events, age and gender of the child, and

25
the interaction between depression scores and the number of stressful life events. The value of
the Beta standardized coefficient can lie in the range between -1 and +1. The nearer the value
is to either limit (-1 or +1), the greater effect it has on the quality of life. To decide whether
stressful life events have an effect on the quality of life either directly or indirectly through
depressive symptoms we used path-analysis. Path-analysis is a method by which we can
examine relations between certain variables, and the direct and indirect effects of each
variable on the others. In the path-analysis, we hypothesize relations between variables and
the causal chains. In a certain sense, these are chains of regression models. In the
representation of the path-analysis model, variables are connected with arrows, and the
importance of the effect is signified by a number (standardized regression Beta coefficient)
associated with each of them.
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4. RESULTS
4.1. Study of Depressive Symptoms
4.1.1. Change of Frequency of Depressive Symptoms According to Age
Table 3 presents the rates of endorsement of each symptom by age.
Table 3. Unadjusted Rates (%) of Depressive Symptoms Across Age Groups
Age at Interview
7
Sample Size
Depressed Mood
Irritability
Anhedonia
Weight Loss
Weight Gain
Insomnia
Hypersomnia
Psychomotor Agit
Psychomotor Retard
Fatigue
Worthlessness
Guilt
Imp. Decision Making
Thoughts of Death
Suicidal Ideation
Somatic Complaints

Statistic

8

9

10

11

12

13

14

N=16

46

70

70

91

91

92

83

63
75
38
25
6
63
13
63
31
69
44
25
75
44
25
50

61
76
43
28
28
46
11
52
30
41
50
35
65
35
17
35

66
80
49
36
21
60
6
56
34
60
59
41
73
59
34
36

69
83
40
26
26
49
10
53
29
63
57
33
76
61
39
29

73
86
43
26
26
63
11
45
37
64
59
31
70
55
41
37

60
79
48
26
16
55
14
36
46
70
63
35
70
68
44
35

73
73
51
30
24
55
17
39
39
67
60
30
67
55
45
43

81
81
43
40
14
57
23
43
47
70
63
35
75
65
49
35

χ2

5.04*

7.70**
6.49*
7.57**

6.69**
13.87***

* p < 0.05, ** p <0.01, *** p<0.001 Mantel-Haenzel χ2

Depressed mood, hypersomnia, psychomotor retardation, fatigue, thoughts of death, and
suicidal ideation increased linearly with age. Psychomotor agitation was the only symptom
that decreased linearly with age.

4.1.2. Change of Frequency of Depressive Symptoms According to Sex
Table 4 presents the rates of endorsement of each symptom by sex. Six symptoms were
significantly more common in girls than boys, namely: depressed mood, anhedonia, insomnia,
hypersomnia, psychomotor retardation, thoughts of death and somatic complaints. In contrast,
only psychomotor agitation was more commonly reported in boys than in girls.
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Table 4. Unadjusted Rates of Depressive Symptoms for Girls and Boys
χ2

Girls(247)

Boys(312)

Depressed mood

%
74.1

%
65.4

Irritability

77.7

81.1

Anhedonia

51.0

41.0

Weight Loss

32.8

28.2

Weight Gain

22.3

20.8

Insomnia

61.1

51.6

5.08*

Hypersomnia

18.2

9.9

8.05**

Psychomotor Agitation

38.5

51.6

9.59**

Psychomotor Retardation

43.7

34.0

5.47*

Psychomotor Retardation

43.7

34.0

5.47*

Fatigue

65.6

62.8

Worthlessness

61.1

57.1

Guilt

33.2

34.3

Impaired Decision Making

67.2

74.4

Thoughts of Death

62.8

54.2

Suicidal Ideation

43.7

36.5

Somatic Complaints

42.1

32.1

Symptoms

4.90*

5.55*

4.17*

6.01*

*p<0.05, **p<0.01 Chi-square test

4.1.3. Age and Sex Effects in Rates of Depressive Symptoms Adjusted for
Inter-correlation between Symptoms
Table 5 shows the adjusted odds ratio of each symptom by sex and age while controlling for
age, sex, and the correlation between symptoms. Results from the ALR indicated a significant
effect of age χ2(16) = 35.91, p = 0.003 and sex, χ2(16) = 38.65, p = 0.001. No age by sex
interaction was observed, χ2(16) = 16.53, p = 0.42. Consistent with the unadjusted results
presented the 4 tables, and while controlling for sex and the inter-correlation between
symptoms, the odds ratio of six symptoms increased with age, namely: depressed mood,
hypersomnia, psychomotor retardation, fatigue, thoughts of death, and suicidal ideation. Only
psychomotor agitation was more frequent in younger children. While controlling for age and
inter-correlation between symptoms, being male significantly decreased the odds ratio of four
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specific symptoms, namely: anhedonia, insomnia, hypersomnia, and somatic complaints, and
significantly increased the odds ratio of psychomotor agitation.
Table 5. Odds Ratios of Each Symptom Adjusted for Age and Sex via Alternating Logistic
Regression
Adjusted Multivariate Odds Ratio (95% C.I.)
Between-Subject by Symptom Effects
Symptoms
Depressed Mood
Irritability
Anhedonia
Weight Loss
Weight Gain
Insomnia
Hypersomnia
Psychomotor Agitation
Psychomotor Retardation
Fatigue
Worthlessness
Guilt
Impaired Decision Making
Thoughts of Death
Suicidal Ideation
Somatic Complaints

Age (Year)
1.10
0.98
1.01
1.06
0.94
1.00
1.17
0.91
1.11
1.13
1.06
0.99
1.02
1.11
1.18
1.01

(1.01 -1.21)*
(0.88 -1.10)
(0.93 -1.10)
(0.96 -1.16)
(0.85 -1.03)
(0.92 -1.09)
(1.02 -1.35)*
(0.83 -0.99)*
(1.01 -1.21)*
(1.03 -1.23)**
(0.97 -1.15)
(0.90 -1.08)
(0.93 -1.12)
(1.02 -1.22)*
(1.08 -1.29)**
(0.92 -1.10)

Sex (Male)
0.71
1.22
0.67
0.84
0.87
0.68
0.56
1.59
0.71
0.97
0.88
1.04
1.43
0.76
0.86
0.65

(0.49 - 1.03)
(0.80 - 1.86)
(0.48 - 0.95)*
(0.58 - 1.22)
(0.58 - 1.31)
(0.48 - 0.96)*
(0.34 - 0.93)*
(1.12 - 2.24)**
(0.50 - 1.01)
(0.68 - 1.39)
(0.62 - 1.25)
(0.72 - 1.49)
(0.99 - 2.08)
(0.54 - 1.08)
(0.61 - 1.21)
(0.46 - 0.93)*

* p < 0.05, ** p <0.01, no sex-by-age interactions were noted.

4.1.4. Somatic Complaints and Psychomotor Agitation in Depressed Sample
Comorbidities may have an effect on depressive symptoms. In DSM-IV somatic symptoms
are part of anxiety disorders. Given the historic interest in whether somatic complaints may
be a presenting symptom in pediatric depression, we examined its rate among children
without co-morbid anxiety disorder (N = 398). The rate of somatic complaints in this group
was 29%, on average (range 20 to 46% across all ages), a rate higher than other depressive
symptoms such as hypersomnia, weight loss/gain and guilt. Consistent with our full sample
analysis, no age effects on somatic complaints were noted among children without co-morbid
anxiety, χ2 (1) = 0.53, p = .47. However, the sex difference in somatic symptoms in the full
sample did not remain significant after controlling co-morbid anxiety disorder (33% in girls
vs. 26% in boys), χ2 (1) = 1.77, p = .18. Psychomotor agitation is also symptom of ADHD,
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therefore the comorbidity with ADHD might change the incidence of that depressive
symptom within the depressive sample. We also examined the rate of psychomotor agitation
in children without co-morbid attention-deficit-hyperactivity disorder (ADHD; N = 449).
Consistent with our full sample analysis, we found an age effect on psychomotor agitation
(decreasing rates of agitation in older cases) even among children without co-morbid ADHD,
χ2 (1) = 7.19, p < .01. Finally, also consistent with our full sample analysis, boys were more
likely than girls to present psychomotor agitation after controlling for co-morbid ADHD, χ2
(1) = 10.13, p < .01.

4.2. The Effect of Psychiatric Comorbidities on Depressive Symptoms
4.2.1. The Incidence of Comorbidities in Depressive Sample
The frequency of comorbidities was as follows: Separation Anxiety 7.7%, Social Phobia
4.2%, Specific Phobia 3.7%, Agoraphobia 0.9%, Panic Disorder 2.0%, Posttraumatic Stress
Disorder 3.1%, Obscessive Compulsive Disorder 2.3%, Generalised Anxiety Disorder (GAD)
10%, Childhood Overanxiety Disorder 10%, Anxiety Disorder Not Otherwise Specified 1.7%,
Attention Deficit Hiperactivity Disorder (ADHD) 19.3%, Oppositional Defiant Disorder
4.6%, Conduct Disorder 3.4% and Disruptive Disorder Not Otherwise Specified 0.5%. It is
obvious that the most frequent comorbidities were ADHD (19.3%), GAD (10%) and
Childhood Overanxiety Disorder (10%).

4.2.2. Frequency of Depressive Symptoms in Relation to Comorbidities
On the bases of Table 6 we can see that irritability is the most frequent symptom in all the
three groups. Studying the criteria symptoms (depressed mood or irritability, anhedonia),
depressed mood is the most frequent in the anxiety group (67.5%, p < 0.01), irritability is
significantly more frequent in the disruptive group (80.7%, p < 0.05). Anhedonia belongs to
the mid frequent symptoms in all the three groups, the presence of comorbidities do not
influence its frequency. Regarding vegetative symptoms (weight loss, weight gain, insomnia,
hypersomnia, psychomotor agitation, psychomotor retardation and fatigue), sleeping problems
and psychomotor retardation are significantly more frequent in the anxiety group (62.3%,
17.9%, 42 %, p < 0.01), psychomotor agitation is significantly more frequent in the disruptive
grup (47.1% p< 0.01). During the study of cognitive symptoms (wothlessness, guilt and
impairment decision making, suicid symptoms) concentration problem is present with the
same frequency in all groups, and in the clear MDD and in the disruptive groups it is the
second most frequent symptom. Among suicidal symptoms, thoughts of death are more
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frequent in the anxiety (64.2%, p < 0.01) and in the disruptive groups than in the clear MDD
group, and this symptom is the fourth most frequent in the anxiety and disruptive groups.
Suicidal ideation is significantly the most frequent in the anxiety group (43.6%, p < 0.05).
Comorbidities increase frequency of all the suicidal symptoms. Worthlessness is the most
frequent in the disruptive group, and in this group it is the third most frequent symptom.
Table 6. Frequency of major depression symptoms in the three groups
Major Depressive
Symptoms

ClearMDD

MDD+Anxiety

MDD+Disruptive

N=297

N=212

N=140

60.9
69
41.1
25.9
17.5
52.4
11.4
39.7
36.8
58.2
45.6
24.9
65.3
45.9
33

67.5**
73.6
47.2
30.3
15.1
62.3**
17.9**
42
42**
65.1
62.7
39.6**
66.5
64.2**
43.6*

Depressed Mood
Irritability
Anhedonia
Weight Loss
Weight Gain
Insomnia
Hypersomnia
Psychomotor Agitation
Psychomotor Retardation
Fatigue
Worthlessness
Guilt
Imp. Decision Making
Thoughts of Death
Suicidal Ideation

56.4
80.7*
35
22.9
10
39.3
6.4
47.1**
23.6
53.6
66.4**
29.3
67.4
60.7
35

* p < 0,05 , ** p < 0,01

4.2.3. Gender Differences Based on the Frequency of Depressive Symptoms
in the Three Groups
In the clear MDD group psychomotor agitation (47.4%, p < 0.01), guilt (30.8%, p < 0.05) and
impairment decision making (70.5%, p < 0.05) is significantly more frequent in case of boys,
at the same time thoughts of death (52.9% p < 0.05) in case of girls. In the disruptive group,
from the symptoms of criteria, the girls produce depressed mood (76.9%, p < 0.05) and
anhedonia (53.8%, p < 0.05) more frequently than boys in the same group.
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Table 7. Gender differences in relation to major depression symptoms in the three groups
Clear MDD
Girls

MDD+Anxiety

Major depressive

Boys

symptoms

N=156 N=141 N=96 N=116 N=114 N=26

Depressed mood
Irritability
Anhedonia
Significant weight loss
Significant weight gain
Insomnia
Hypersomnia
Psychomotor agitation
Psychomotor retardation
Fatigue
Worthlessness
Guilt
Imp. Decision Making
Thoughts of Death
Suicidal ideation

60,9
71,2
39,1
24,4
14,4
50,6
9
47,4**
37,8
60,9
47,4
30,8*
70,5*
39,7
28,2

61
66,7
43,3
27,7
21,3
54,3
14,2
31,2
35,7
55,3
43,6
18,4
59,6
52,9*
38,3

Boys

60,4
75
37,5
28,1
15,6
55,2
12,5
46,9
30,2
59,4
60,4
37,5
67,7
63,5
43,8

Girls

MDD+Disruptive

73,3
72,4
55,2
32,2
14,7
68,1
22,4
37,9
51,7
69,8
64,7
41,4
65,5
64,7
43,5

Boys

51,8
78,9
30,7
21,9
11,4
37,7
6,1
46,5
21,1
51,8
64,9
28,1
65,8
58,8
34,2

Girls

76,9*
88,5
53,8*
26,9
3,8
46,2
7,7
50
34,6
61,5
73,1
34,6
75
69,2
38,5

** p < 0,01 , *p < 0,05 (Chi square test)

4.3. Study of the Influence of Depressive Symptoms and Stressful Life
Events on the Quality of Life of Schoolchildren (community sample)
4.3.1. Quality of Life and Clinical Level Depression
The mean scores of each quality of life summarized in Table 8. Statistically significant
gender differences were found in case of two domains of quality of life, namely the domain of
school satisfaction (girls =1.98, boys =2.09, p< 0.001, girls are more satisfied) and global
quality of life (girls=1.66, boys =1.60, SD=0.71; p< 0.035, here the boys are more satisfied).
Using the results from the short-version CDI, we looked at the probability of clinical
depression for those over the 7-point threshold. In our sample, 388 pupils (14.8%) fell in this
category (i.e clinical depressed). In the clinical depressed sample, the proportion of girls was
higher than that of boys (p<0.008).
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Table 8. Mean scores for different domains of the quality of life and depression in the whole
sample, separated by genders
Quality of life/

TOTAL

Girls

Boys

p

CDI-S

N=2620

N=1460

N=1160

**Total score (QoL28)
*School
*Family
*Peer relations
*Alone-activity
*Physical health
*Mental health
*Global

22.81
2.03
1.36
1.59
2.08
1.56
1.92
1.63

22.81
1.98
1.36
1.56
2.11
1.56
1.66
1.66

22.81
2.09
1.35
1.62
2.04
1.5
1.6
1.6

0.035

CDI-S<7
CDI-S>=7

2232 (85.2%)
388 (14.8%)

1220 (83.6%)
240 (16.4%)

1012 (87.3%)
148 (12.7%)

0.008

0.001

Chi-square test

**Total quality of life score (QoL28): higher score denotes better quality of life.*Individual
domains: lower score denotes better quality of life (see text before).

4.3.2. Stressful Life Events and Clinical Level Depression
In the clinically depressed group, significantly more children experienced 4 or more stressful
life events (32.5%) than in the “non-depressed” group (21.9%) (p < 0.0001). Similar
differences could be observed for girls: 34.2% of clinically depressed girls experienced 4 or
more stressful life events; while only 21.9% of those girls who gave an account of fewer
depressive symptoms had lived through 4 or more life events (p<0.0001). In contrast, for boys
there was no significant difference between clinically depressed and non-depressed boys who
experienced 4 or more life events.
Table 9. The relationship between stressful life events and depression for the whole sample
(numbers of children in each category, percentages)
CDI-S score
CDI-S<7
CDI-S >=7
TOTAL

0-1
life event
861 (38.6%)
119 (30.7%)
980 (37.4%)

*p = 0.0001, Chi-square test

2-3
life events
882 (39.5%)
143 (36.9%)
1025 (39.1%)

4 or more
life events
489 (21.9%)
126 (32.5%)*
615 (23.5%)

TOTAL
2232 (100%)
388 (100%)
2620 (100%)
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4.3.3. Relationship between Quality of Life and Stressful Life Events
In the whole sample, the number of life events and gender of the child do not show significant
interaction (p=0.176); that is, the difference between the boys’ and girls’ quality of life does
not depend on the number of experienced stressful life events. There is no gender difference
(p=0.789), so this refers to all three of the ‘life-events’ groups. A significant difference
between stressful life events groups (p<0.0001) was found in the whole group (see in Table
10). All domains of quality of life a significantly decreasing QoL trend is associated with an
increase in the number of stressful life events. The exception is the domain of alone-activity;
this is the only QoL domain which seems not to be influenced by an increase in the number of
life events. We found gender differences in cases of school satisfaction, peer relations and
global life satisfaction. The data in the table 10 show that the girls consider their quality of
life in the domain of school satisfaction better than boys do, while the boys are more satisfied
with their global quality of life. In case of the domains of school satisfaction and global
quality of life, there are also significant gender and life-events group differences; therefore,
this difference relates to all three life-events groups, both for the whole sample and separately
for the girls and boys. When examining, peer relations, it is clear that the number of life
events and gender are linked. In the case of significant interaction (p = 0.011). In the domain
of alone-activity, there are no significant differences.
Table 10. Relationship between the quality of life (QoL) and the number of stressful life
events in the whole sample, separated
Quality of Life
Alone
Family Peer
relation activity

Stressful
life events

Total

0-1
Girls
Boys
2-3
Girls
Boys
4/more
Girls
Boys
Groups
Gender
Interactions

23. 27
23. 41
23.11
22. 98
22. 87
23. 12
21. 78
21. 81
21.75
0.0001
0.789

1.97
1.90
2.04
1.99
1.97
2.01
2.20
2.12
2.30
0.0001
0.0001

1.29
1.28
1.30
1.33
1.34
1.31
1.51
1.51
1.51
0.0001
0.904

1.53
1.47
1.61
1.57
1.59
1.54
1.70
1.65
1.76
0.0001
0.026

2.04
2.07
2.02
2.06
2.12
1.99
2.16
2.16
2.15
0.109
0.148

1.51
1.50
1.52
1.53
1.52
1.53
1.68
1.71
1.63
0.0001
0.542

1.81
1.78
1.84
1.88
1.90
1.86
2.12
2.13
2.10
0.0001
0.883

1.53
1.55
1.51
1.61
1.64
1.58
1.83
1.87
1.78
0.0001
0.039

0.176

0.198

0.604

0.011

0.577

0.320

0.396

0.762

School

The table shows the mean quality of life scores.

Physica
l health

Mental
health

Global
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Total quality of life score (QoL28): higher score denotes better quality of life. Individual
domains: lower score denotes better quality of life (see textbefore).

4.3.4. Relationship between Quality of Life and Depressive Symptoms
The results are shown in Table 11. The last three rows of the table show p-values of the twoway ANOVA analysis. It shows that members of the clinically depressed group are less
satisfied with their total score for quality of life (QoL28) than are the members of the nondepressed group, and this is true for all QoL domains (p<0.0001). The examination of gender
differences shows that, depressive symptoms more strongly related to school satisfaction for
boys than for girls (p=0.051); also boys’ depressive symptoms more strongly worsen the
satisfaction with peer relations than in the case of girls (p=0.025). In the case of the quality of
life total score (QoL28), there are gender differences in the depressed and non-depressed
groups (p=0.008). Though the difference is significant in both groups, in the case of boys the
difference between depressed and non-depressed groups is less remarkable than it is for girls.
We found the same pattern for satisfaction with mental health. In the case of the evaluation of
the global quality of life, there are significant differences both between groups and between
genders, but as the interaction is also significant, additional examinations were necessary in
the cases of gender and depressed groups. Results show that depressive symptoms
significantly damage the global quality of life, and this effect is stronger for girls.
Table 11. The relationship between quality of life and the depression score for the whole
sample, separated by gender
Quality of Life

Cut off< 7

23. 35

1.96

1.28

Peer
relation
s1.51

Girl

23. 48

1.89

1.27

1.48

2.08

1.48

1.74

1.53

Boys

23. 20

1.29

1.29

1.55

2.02

1.51

1.81

1.54

Cut off≥7

19. 67

2.43

1.81

2.00

2.23

1.92

2.71

2.21

Girls

19. 43

2.42

1.82

1.95

2.26

1.97

2.80

2.34

Boys

20. 06

2.45

1.79

2.07

2.17

1.84

2.57

2.00

Groups

0.0001

0.0001

0.0001

0.0001

0.007

0.0001

0.0001

0.0001

Gender

0.303

0.051

0.951

0.025

0.222

0.223

0.097

0.0001

Interactions

0.008

0.187

0.547

0.574

0.840

0.058

0.002

0.0001

CDI-S

Total

School

Family

Alone
2.05

Physica
l health
1.49

Mental
health
1.77

1.53

activity

Two-way ANOVA. The table shows the mean quality of life scores.

Global
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Total quality of life score (QoL28): higher score denotes better quality of life.

Individual

domains:lower score denotes better quality of life (see text). The table shows the mean quality
of life scores.

4.3.5. Variables Influencing the Quality of Life
4.3.5.1. Linear regression model
Table 12 shows the model. The CDI depression score is the factor which influences the
quality of life the most strongly: the higher depression score goes together with a lower
quality of life. The effects of other variables apart from the depression score are much weaker.
The quality of life worsens with the increase of the number of stressful life events experienced
and with increased age of the child. In our sample, the girls’ subjective quality of life is better
than that of the boys. We examined the interaction of stressful life events and the depression
score, but the p-value of the interaction was not significant; that is, the presence of both
variables does not influence the quality of life more strongly than in case of looking at each
separately.
Table 12. The effect of depressive symptoms, stressful life events, gender, and age on the
quality of life

Coefficient

p – values

95%
confidence interval
Lower

Upper

<0.001

-0.550

-0.352

No. of stressful
-0.058
life events

0.039

-0.173

-0.041

Age

-0.035

0.033

-0.084

-0.042

Gender

0.034

0.036

0.002

0.041

-0.043

0.246

-0.426

-0.023

CDI-S score

-0.511

[No. Stressful
life events] X
[CDI-S score]
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4.3.5.2. Clinical Level Depression and Stressful Life Events Effect on the Quality of
Life
The results of path-analysis based on the evaluation of children of their own quality of life are
shown in Figure 1.
Figure 1. The effect of depressive symptoms and stressful life events on the quality of life
(The standardised regression Beta coefficients show the associations among variables.)
0.830

-0.088
Stressful life

Quality of life

-0.536

0.159

Depressive
0.98
Stressful life events influence the quality of life: strength of effect r = - 0.088 (direct effect).
On the other hand, it is noticeable that stressful life events also affect the quality of life
through the depressive symptoms (indirect effect). The stressful life events (through the
depression) on the quality of life can be calculated by multiplying the two numbers on the
arrows: 0.159 * - 0.536 = - 0.085. The total of the direct and indirect effects precisely
correspond with the correlation between stressful life events and the quality of life: r = 0.173. All the effects of stressful life events on the quality of life (which are derived by
correlation) were divided into direct and indirect parts. Though the value of the correlation
coefficient is low, and the linear relationship is weak, it shows that on the basis of the selfevaluation by children, effects of stressful life events on the quality of life are expressed
partly directly and partly indirectly through depressive symptoms.
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5. DISCUSSION
In this study we examined the depressive symptoms and quality of life of 7-14-year-old
children and adolescents in relation to several factors, like age, gender, comorbidities, and
stressful life events. Depressive symptoms are examined with the help of a clinical sample
take in two timeperiod (we examined the data of 559 and 649 depressed children, the latter
was divided into three groups according to comorbidities: clear depression group, anxiety
group and disruptive group), while quality of life was studied with the help of community
sample (2620 schoolchildren).

5.1. Study of Depressive Symptoms in Relation to Age, Comorbidities and
Gender
All the DSM-IV major depression symptoms were present in the samples, through the whole
age span, and it corresponds to Carlson and Kashani’s (1988) former results and those of
Roberts and colleagues (1995). While controlling for sex and the inter-correlation between
symptoms, the frequency of six symptoms increased together with age (depressed mood,
hypersomnia, psychomotor retardation, fatigue, thoughts of death and suicidal ideations), at
the same time frequency of one symptom decreased (psychomotor agitation). The influence of
comorbidities had a great significance in case of depressed children because of its occurrence;
it was present in 54.2% in the sample, which is consistent with the results of several former
researches (Kovács et al. 1989, Birmaher et al. 1996). Anxiety was present in 32.6% and
disruptive comorbidity in 21.6% in our sample. Anxiety comorbidities increased the
occurrence of seven depressive symptoms (depressed mood, insomnia, hypersomnia,
psychomotor retardation, guilt, thoughts of death and suicidal ideation), at the same time
disruptive comorbidities increased the frequency of three depressive symptoms (irritability,
psychomotor agitation and the worthlessness). Several former researches showed gender
differences in the occurrence of depressive symptoms (Silverstein 1999, Williamson et al.
2000, Yorbik et al.2004, and Bongers 2003, Gaub and Carlson 1997), while other researches
did not find these differences (Mitchell et al. 1988, Roberts et al.1995, Santalahti et al. 2005,
Ryan et al.1987). Our results show gender differences in connection with the symptoms,
while controlling for age and inter-correlation between symptoms of anhedonia, insomnia and
hypersomnia are more frequent in case of girls, and psychomotor agitation is more frequent in
case of depressed boys. The study of the influence of comorbidities showed that gender
differences were present especially in the clear depressed group (psychomotor agitation, guilt,
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concentration and decision impairment, thought of death and suicidal attempts).
Comorbidities decreased gender differences in the frequency of symptoms (in case of anxiety
comorbidity only suicidal attempts were more frequent and in case of disruptive comorbidities
depressed mood and anhedonia were more frequent, in case of girls). Studying certain
symptoms, among the criteria symptoms the frequency of depressed mood increased together
with age, which is consistent with Carlson and Kashani’s (1988) and Yorbik and colleagues’
(2004) conclusions that depressed mood becomes more frequent with age, while irritability as
the equivalent symptom of depressed mood (DSM-IV criteria) is most frequently present
across all ages in our sample. All these suggest that in case of younger children the presence
of irritability is expected to be more frequent as criterion, at the same time among adolescents
major depression is more similar to that of the adults. With regard to age effects, our findings
are not entirely consistent with the DSM-IV criteria according to which irritability can
substitute for depressed mood as a required symptom in childhood. Specifically, depressed
mood and irritability were relatively frequent across all ages, with more than 60% (depressed
mood) and 70% (irritability) of patients displaying the 2 symptoms. In contrast, anhedonia
was relatively infrequent across all age groups with rates generally below 50%. This suggests
that anhedonia, not depressed mood, is the least frequent criterion symptom in depression
among children and adolescents while irritability is significantly more common, occurring
often in conjunction with, rather than as a substitute for depressed mood. It is supported by
the fact that anxiety comorbidities increase the frequency of depressed mood; on the other
hand, none of the comorbidities had any influence on the frequency of irritability and
anhedonia. Irritability is the most frequent symptom in all the three groups, and anhedonia
belongs to symptoms of average frequency.This also means that irritability is the criteria
symptom which in younger ages contributes the mostly to the diagnosis of major depression
among the criteria symptoms. The anhedonia is a stabile symptom in this age group and we
could expect that with aging and with the cognitive development the ability of expressing
emotions also develops, so the incidence of this symptom should also increase, but in spite of
these facts this remains only a symptom with middle frequency.
In regard to sex differences, while controlling for age effects and symptom inter-correlation,
we found that girls had significantly higher rates of anhedonia, and in case of disruptive
comorbidity girls have the symptoms of depressed mood and anhedonia with higher
frequency than boys. It means that it is more difficult to recognise the depression of boys with
disruptive comorbidity, as their criterion is surely irritability, the identification of which is
difficult among the disruptive symptoms. Among cognitive symptoms thoughts of death and
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suicidal ideation also increased with age, their occurrence is increased by comorbidities,
whether anxiety or disruptive, and in these groups they belong to the most frequent
symptoms. It is consistent with the results of some earlier researches (Cooper and Goodyer
1996, Yorbik et al. 2004). It calls our attention to the importance of accurate and complete
diagnoses, as the second reason of death in this age group is suicidal behaviour (Birmaher et
al. 1996). An interesting result is that worthlessness the most often occurs in case of children
with disruptive comorbidity, and in this group it is the third most frequent symptom. It may be
related to the constantly present negative qualification from the side of the environment in
connection with disruptive disorders. The symptom of impairment decision making is worth
examining, as its occurrence does not depend on comorbidities, and in all the three groups it is
one of the most frequent symptoms, although in the disruptive group the most frequent one is
ADHD, the most important symptom of which is concentration and attention problem.
One could expect that in disruptive group this symptom should be more frequent compared to
the other two, but during the diagnostic process the impaired decision making symptom can
be regarded as a depressive symptom in ADHD only if it became more serious during the
depressed mood or irritability. This makes it possible for us to evaluate correctly this
symptom in relation to its frequency.
On the basis of all these we can state that attention problems in connection with depression
are not damaged further by disruptive comorbidities, and that concentration impairments
appearing in school performance are noteworthy to major depression. Gender differences in
case of cognitive symptoms occur in cases without comorbidities (guilt, impairment decision
making, and thoughts of death and suicidal attempts in case of girls). We can state that
comorbidities reduce gender differences during the appearance of the symptoms. We found
that several vegetative symptoms increased with age, including hypersomnia, psychomotor
retardation and fatigue, which partly corresponds to the results of some previous studies
(Ryan 1987, Mitchell 1988, Yorbik 2004), and psychomotor agitation were the only
symptoms that diminished with age. In case of anxiety comorbidities insomnia, hypersomnia
and psychomotor retardation is also more frequent, as well as the disruptive comorbidity
increases the frequency of psychomotor agitation, which is not surprising, as the most
frequent comorbidity was ADHD in our sample. Given that depression and ADHD share the
symptom of psychomotor agitation and that there is a developmental trend in ADHD
diagnostic rates (Willoughby et al.2003), we examined whether the reduction in psychomotor
agitation observed in depression in older children was due to age-related drops in ADHD
comorbidity. We found that psychomotor agitation symptoms decreased significantly across
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age groups, even among children without comorbid ADHD, suggesting that this reduction is a
component of the changing neurovegetative profile during adolescence rather than a byproduct of decreased rates of comorbid ADHD in adolescents. In case of girls sleeping
problems are more frequent, while in case of boys it was psychomotor agitation, and this
general difference will disappear in the presence of comorbidities. Several studies have found
connection between somatic symptoms and childhood and adolescence depression (McGrath
et al. 1983, Garber et al. 1990, Campo et al. 1994). Somatic complaints are the symptoms of
many anxiety disorders, on the basis of DSM-IV. However, whereas we found that somatic
complaints were present in average 37% across all age groups of our sample. We did not find
any age trends in the rate of somatic complaints in this sample. Notably, this lack of age
effects was not due to age differences in comorbid anxiety disorders. Therefore, somatic
complaints appear to be a common symptom in both depressed children and adolescents;
overall, it was reported at a higher rate than 4 depression symptoms, namely, weight loss,
weight gain, hypersomnia, and guilt. It was more frequent in case of girls. Thus, somatic
complaints should be considered an associated feature of the symptom profile of MDD in
pediatric populations.
Tabla 13. The examinined parameters effect on the depressive symptoms

+

+

+

+

Somatic Compl.

+

Suicidal Ideation

+

Thoughts of Death

Fatigue

+

Imp Dec Making

Psychomot Ret

+

Guilt

Psychomot Agit

f

Worthlessness

Hypersomnia

Insomnia

Weight Gain

Weight Loss

- +
m

+

f

+
f

+

Gender
Anxiety
comorbidity
Disruptív
comorbidity

Anhedonia

Irritability

Depressed Mood

Age

f
+

+

+

+

+ = increase, - = decrease, m = male, f = female

5.2. Quality of Life, Stressful Life Events and Depressive Symptoms
The examination of the quality of life is a very important field of research, and in the last few
years there has been increasing interest concerning the child and adolescent population. We
examined the quality of life depressive symptoms and stressful life events in case of 2620
children in community sample. For the whole of our sample, the average quality of life of
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these schoolchildren was satisfactory (22.81 points). According to our research the total score
of the quality of life (QoL28) was 19.67 in the case of children with clinical depression, while
in the group of children with less depressive symptoms it was 23.35. Thus, depressive
symptoms worsened the quality of life in our sample, which is consistent with the literature
(Kopp and Kovacs 2006, Sawyer et al.2002, Bastiaansen et al. 2004, Munoz et al. 2005, Clark
and Kirisci 1996). The mean of experienced stressful life events was 2.35, and the members
of the clinically depressed group of pupils experienced significantly more life events than
those with few depressive symptoms. We have found some characteristic gender differences
in our sample. In the whole sample, 14.8% of the pupils had clinical depression on the basis
of Short Version of CDI. Two-thirds of the depressed children were girls, and one-third boys.
These data are consistent with the data reported in the Hungarian and international literature
(Vetró et al. 2003, Birmaher et al. 1996). Comparing the individual domains of the quality of
life, there were gender differences in two cases: girls were more satisfied with the school
experience, while boys considered the global quality of life more highly. The girls
experienced significantly more life events than the boys. In the clinically depressed group,
girls lived through significantly more life events than the boys. These findings are also
consistent with the literature (Vetró et al.1997, Williamson et al. 1998)
On the basis of our results, an increase in the number of stressful life events worsened the
quality of life, in the whole sample and also in both genders. In the evaluation of individual
domains, and comparison of boys and girls, only the domain of alone activity differed from
this overall finding. A major decrease could be found in the quality of school life for boys as
the effect of stressful life events, while this decrease could be found in the global quality of
life and quality of peer-relations in girls. Considering the above-mentioned facts, we can
suppose that school achievement and satisfaction with school is less important for girls, while
the skills of individual initiative and peer relations are more influenced by the number of
experienced stressful life events. These are the domains that have more sensitive reactions. Or
alternatively, boys are probably more sensitive in reporting the changes in achievement.
Considering the different domains of quality of life, children with clinical level depression
had lower qualities of life in all 7 domains, than the group of children with few depressive
symptoms. Girls without clinical depresson disorder rated their qualities of life higher than
boys. In contrast, girls with clinical depression evaluated their quality of life as lower than did
depressive boys. Consequently, it seems that depression has more negative effects on the
quality of life for girls than it does for boys. Depressive symptoms led to a greater decrease in
quality of school life in boys, and in quality of peer relations in boys. Thus in the case of
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clinical depression, boys are more sensitive to their school achievements, and these are more
sensitive to their quality of peer relations. According to the global domain, depressive girls
tends to judge worse their quality of life.
Considering that life events, depressive symptoms and gender all have an effect on the
quality of life, we examined these effects in a collective model. The model includes age,
because of its relationship with depression and life events; namely that, according to the
literature (Birmaher et al.1996), frequency of depression increases in adolescence, and that the
number of life event increases with age. Our results show that depression has the most
negative effect on the quality of life; in contrast, stressful life events, age and gender have
relatively minor effects. Stressful life events influence the development of depression, and
clinical depression lowers quality of life. But the question arises as to whether stressful life
events have a direct effect or an indirect effect via depression on the quality of life. According
to the self-assessment of children, stressful life events worsen the quality of life both directly
(50%), and indirectly through depressive symptoms (50%). Overall, from the children’s point
of view, depressive symptoms are reported to have more negative effects on the quality of life
than do stressful life events.

5.3. Conclusions
In conclusion, using a large clinical sample of depressed children and adolescents from
Hungary, we observed significant developmental differences in the presentation of
depression. We used age as a continuous variable, and we used semi-structured interviews
during examining clinical samples.
1) We hypothesized that there are some developmental differences in depressive
symptom presentation. Six symptoms

increased with age depressed mood,

hypersomnia, psychomotor retardation, fatigue, thoughs of death, suicidal ideation,
and the frequency of psychomotor agitation decreased with age. We also observed
stable and elevated rates of irritability, which were concurrent with stable and low
rates of anhedonia across all age groups. Irritability is the most frequent symptom.
The above results points out the importance of irritability in case of younger children.
2) We hypothesized that there are gender differences in the occurrence of
psychopathological symptoms. Anhedonia, insomnia and hypersomnia are more
frequent in case of girls, and psychomotor agitation is that in case of boys.
3) We hypothesized that somatic symptoms are more frequent in younger age. This
hypothesis of ours have not been proved, therefore, somatic complaints appear to be
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a common symptom in both depressed children and adolescents; overall, it was
reported at a higher rate than 4 depression symptoms, namely, weight loss, weight
gain, hypersomnia, and guilt, it was more frequent among girls. Thus, somatic
complaints should be considered an associated feature of the symptom profile of
MDD in pediatric populations.
4) We hypothesized that the frequency of depressive symptoms is increased by
comorbidities. Anxiety comorbidities have increased the occurance of most
depressive symptoms (depressed mood, insomnia, hypersomnia, psychomotor
retardation, guilt and thought of death, suicidal ideation), while in case of disruptive
comorbidities the presence of irritability, psychomotor agitation, worthlessness is
striking. In case of boys irritability may be expected as a compulsory symptom.
5) We hypothesized that stressful life events damage the quality of life, and it is
aggravated by depression. Stressful life events worsen the quality of life both directly
(50%), and indirectly through depressive symptoms (50%). Overall, from the
children’s point of view, depressive symptoms are reported to have more negative
effects on the quality of life than do stressful life events.

5.4. Limitations
Depressive study participants were selected for a genetic study of risk factors of childhoodonset depression, and our sample selection was biased toward families with 2 or more
children. However, we only included 1 child from each family. A further limitation is that
depressive symptoms were examined as present or absent. This approach could have obscured
more nuanced age and sex effects regarding the severity (rather than rate) of specific
symptoms. Our sample encompassed different sex distributions across age groups. In younger
ages, we had significantly more boys than girls, while in older ages we had significantly more
girls than boys. Although our ALR model adjusts for such age and sex differences
simultaneously, we still have an imbalance in sex ratios at the youngest and oldest age groups.
This could limit our power to detect subtle sex differences specific to those age periods. The
community sample cannot be considered as a representative of the Hungarian population of
schoolchildren as a whole. The study of depressive symptoms happened with CDI Short
Version, the use of the complete version would have resulted in more detailed data that could
have been compared to international literature more widely. About the children’s life events
only the parents gave us information. In case of interviewing the children the control of onesided information would have been possible. We did not ask about the life event in the year
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before the research, which may show closer connection to depressive symptoms. Our quality
of life results were analyzed on the basis of children’s self-assessments, and the factors we
studied undoubtedly and considerably influenced the quality of life of this population of
schoolchildren, but our results indicate that several further factors might also have an effect
on the child’s quality of life.

5.5. Important Findings and Clinical Implications
The diagnostical criteria of childhood and adolescence depression (DSM-IV) do not
accommodate to the characteristics of time of life. It renders diagnosis more difficult, though
we know that untreated major depression has severe, long-term consequences. Our results are
1. Among criteria, irritability is the most frequent symptom in childhood and in adolescence,
and it contributes the most frequently to the diagnosis of major depression among the
criteria symptoms in younger ages.
2. Somatic symptoms are more frequent among depressed children and adolescents than
several other symptoms, thus as additional symptoms may contribute to successful
diagnostic process in case of these age groups.
3. Comorbidities hamper the identification of depressed children, especially in case of boys
with disruptive comorbidity, because from criteria symptoms irritability is more frequent
compared to the other two criteria symptoms and it is difficult to recognise among the
disruptive symptoms, and the worthlessness may call attention to depression. The
concentration problems, that often appear in problems with academic performance may be
the sign of major depression.
4. Depressive symptoms have the most negative effect on the quality of life. Stressful life
events worsen the quality of life both directly (50%), and indirectly through depressive
symptoms (50%). This fact strengthens the importance of the statements above.
Considering age is essential to early diagnosis and early onset therapy.
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Age and Sex Analyses of
Somatic Complaints and Symptom Presentation
of Childhood Depression in a Hungarian Clinical Sample
Ildikó Baji, MD; Nestor L. Lopez-Duran, PhD; Maria Kovacs, PhD;
Charles J. George, MS; László Mayer, MD; Krisztina Kapornai, MD;
Enikő Kiss, MD; Julia Gádoros, MD, PhD; and Ágnes Vetró, MD, PhD

Objective: To determine whether the symptom
presentation of major depressive disorder (MDD)
in a large clinical sample of youngsters is influenced by age, sex, and the interaction of age and
sex.
Method: The sample included 559 children
(mean age = 11.69 years; range, 7–14 years; 247
girls) with MDD recruited from 23 mental health
facilities across Hungary. Psychiatric evaluations
were conducted via the semistructured Interview
Schedule for Children and Adolescents-Diagnostic
Version (ISCA-D). Final DSM-IV diagnoses were
rendered via the best-estimate diagnostic procedure. Evaluations were conducted between
April 2000 and May 2005.
Results: Six depression symptoms increased
with age: depressed mood (odds ratio [OR] = 1.10,
P < .05), hypersomnia (OR = 1.17, P < .05), psychomotor retardation (OR = 1.11, P < .05), fatigue
(OR = 1.13, P < .01), thoughts of death (OR = 1.11,
P < .05), and suicidal ideation (OR = 1.18, P < .01),
while psychomotor agitation decreased with age
(OR = 0.91, P < .05). Boys were less likely to evidence anhedonia (OR = 0.67, P < .05), insomnia
(OR = 0.68, P < .05), and hypersomnia (OR = 0.56,
P < .05) but more likely to have psychomotor agitation (OR = 1.59, P < .01). There were no age-by-sex
interactions. Rates of somatic complaints did not
decrease with age (OR = 1.01, P > .05).
Conclusions: The symptom presentation of
MDD becomes somewhat more neurovegetative
as children get older. However, girls display more
affective and atypical symptoms across all age
groups. Somatic complaints were common regardless of age and should be considered an associated
feature of depression in children and adolescents.
J Clin Psychiatry 2009;70(10):1467–1472
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O

ver the past 3 decades, a large body of research
has shown that children and adolescents can meet
diagnostic criteria for major depressive disorder (MDD) as
defined in standard diagnostic manuals (eg, DSM-IV; see
review by Birmaher et al1). However, questions have remained
about the appropriateness of such criteria for younger age
groups. Most questions concern 2 issues, namely, (1) Are
DSM criteria for MDD able to accommodate age-related
differences in the likelihood of particular symptoms? and
(2) Are there different symptoms associated with MDD as
a function of a child’s age, sex, and age-by-sex interactions?
Surprisingly, research on age and sex differences in depressive symptomatology with clinical populations is scarce, and
our current understanding of these effects is mostly based
on studies using small sample sizes that limit the identification of subtle effects.
A small number of studies have examined developmental differences in rates of specific symptoms across
depressed children and adolescents. For example, Ryan et
al2 reported that, compared to depressed children, adolescents with MDD were more likely to display hopelessness,
hypersomnia, and weight gain/loss and less likely to display somatic complaints and psychomotor agitation. In a
similar study, Yorbik et al3 found that depressed adolescents displayed significantly higher rates of hopelessness/
helplessness, fatigue, lack of energy/tiredness, hypersomnia, weight loss, and suicidality than depressed children.
However, Mitchell et al4 found hypersomnia to be the only
symptom more frequent in clinically depressed adolescents
than in depressed children. Discrepant findings may be
related to significant methodological differences between
the studies. For example, Mitchell and colleagues’4 study was
conducted with a small sample of inpatient youth, while the
studies by Ryan et al2 and Yorbik et al3 had larger samples of
outpatient children and adolescents.
Given that somatic symptoms have been historically
viewed as a common presentation of childhood depression,5
several studies have examined the association between
somatic complaints and depression in younger ages,4,6 but
they have yielded contradictory findings. For example,
some researchers reported more somatic complaints among
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prepubertal children compared to postpubertal children,2
while others failed to find this developmental difference.4
Such discrepant findings may reflect that none of these
studies have controlled for comorbid anxiety that could
have affected the results given the high rates of anxiety
disorders among depressed youths (eg, Kovacs7) and the
strong association between somatic symptoms and anxiety
in childhood.8
All in all, extant studies of age-related differences in
symptom presentation among clinically depressed pediatric
samples suggest that adolescents tend to have more vegetative symptoms than children, yet there is no clear picture
regarding differences in specific symptoms during various
ages. Furthermore, previous examinations of age differences
have used pubertal status (prepubertal versus postpubertal)
to subdivide the samples. Examining chronological, agerelated changes in symptom presentation continuously,
rather than categorically, may reveal more subtle developmental effects on symptom presentation throughout middle
childhood and adolescence.
Examinations of sex differences in child and adolescent
depression have generally focused on rates of diagnosis and
severity of symptoms,9,10 with only a few studies of rates of
specific symptoms. For example, Mitchell et al4 found no
sex differences in rates of various depressive symptoms in
a small sample of inpatient children and adolescents with
MDD. Similarly, Roberts et al11 failed to find sex differ
ences in symptom presentation in a small community-based
sample of adolescents meeting criteria for major depression.
However, studies with larger samples have reported sex differences in appetite and weight fluctuations. For example,
Williamson et al12 found higher rates of weight gain among
depressed girls compared to boys. Similarly, Yorbik et al3
reported that girls with MDD had higher rates of increased
appetite than boys, but this effect was only observed among
adolescents. Ryan et al,2 however, failed to find sex differences in weight gain or appetite changes, although they
found that preadolescent boys experienced more fatigue
symptoms than preadolescent girls. These inconsistent findings may be due to significant differences in sample sizes
and possible cohort effects, as studies differed greatly in the
decade of data collection.
Therefore, in the present study, we sought to further
our understanding of developmental changes in the symptomatology of childhood-onset depression using a uniquely
large clinical sample of depressed children and adolescents
in Hungary. Our first aim was to examine developmental
differences in depressive symptom presentation using age as
a continuous variable. Our second aim was to examine sex
differences, as well as sex-by-age effects, in symptomatology. In addition to depressive symptoms, we also assessed
age and sex differences in the presence of somatic complaints, given the reported high rates of somatic symptoms
among depressed children.6,13 Further, given that there is
overlap in some symptoms between depression and other
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disorders (eg, anxiety, attention-deficit/hyperactivity disorder [ADHD]), we examined the effect of comorbid diagnoses
on 2 symptoms: somatic complaints, and psychomotor agitation. Finally, our large sample allows us to use an advanced
statistical method such as Alternating Logistic Regression
(ALR),14 which is uniquely suited for simultaneously modeling multiple outcomes (eg, symptoms) while controlling for
the possible intercorrelation between these outcomes.
METHOD
Participants
The sample included 559 children (247 girls) who were
enrolled in a study of genetic and psychosocial risk factors
for childhood-onset depression between April 2000 and May
2005. The mean age at evaluation was 11.69 years (SD = 2.00
years). Ethnic composition was representative of the ethnic
composition of Hungary: 93.9% white, 3.6% gypsy (Roma),
2.3% multiracial, and 0.2% African. Subjects were recruited
from 23 mental health facilities across Hungary. Children
presenting at each site were selected for further assessment if
they met the following criteria: 7.0 to 14.9 years old, no evidence of mental retardation, no evidence of major systemic
medical disorder, availability of at least 1 biologic parent,
and a 7–14.9-year-old sibling (required by the study’s genetic
component). Siblings are not included in this article.
Measures and Procedures
Enrollment and assessment procedures have been
described in detail in previous publications.15,16 Children
were screened for depressive symptoms by self-report and
parental questionnaires. Those who scored above clinically established cutoffs received psychiatric interviews on
2 independent occasions administered by different trained
psychiatrists/psychologists.
Clinical evaluations were conducted with the semistructured
Interview Schedule for Children and Adolescents-Diagnostic
Version (ISCA-D), an extension of the Interview Schedule for Children and Adolescents (ISCA).17 Each clinician
interviewed the parent and the child separately and rendered
an overall severity rating for each symptom. Good interrater
reliability for symptom ratings has been reported.15,16 Final
diagnoses were rendered by experienced psychiatrists using
the best-estimate diagnostic procedure.18 Only those meeting
criteria for MDD at the time of the evaluation were included
in the present analysis. We examined the presence or absence
of 16 DSM-IV criterion symptoms from the ISCA-D (see
Table 1). We used clinicians’ overall ratings and dichotomized
them as clinically significant (entered into a given diagnosis)
versus subclinical or absent.
Statistical Analysis
To estimate the effect of age, sex, and age-by-sex interactions on symptom presentation, we used ALR14 fitting a
multivariate model of age and sex on the 16 symptoms of
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Table 1. Unadjusted Rates (%) of Depressive Symptoms Across Age Groups in Children With Major Depressive Disorder
Symptom
7 (n = 16) 8 (n = 46) 9 (n = 70)
Depressed mood
63
61
66
Irritability
75
76
80
Anhedonia
38
43
49
Weight loss
25
28
36
Weight gain
6
28
21
Insomnia
63
46
60
Hypersomnia
13
11
6
Psychomotor agitation
63
52
56
Psychomotor retardation
31
30
34
Fatigue
69
41
60
Feelings of worthlessness
44
50
59
Guilt
25
35
41
Impaired decision-making
75
65
73
Thoughts of death
44
35
59
Suicidal ideation
25
17
34
Somatic complaints
50
35
36
a
Mantel-Haenszel χ2, df = 1.
*P < .05.
** P < .01.
*** P < .001.
Abbreviation: NS = not statistically significant at nominal α < .05.

Age at Interview, y
10 (n = 70) 11 (n = 91)
69
73
83
86
40
43
26
26
26
26
49
63
10
11
53
45
29
37
63
64
57
59
33
31
76
70
61
55
39
41
29
37

interest. ALR is a type of Generalized Estimating Equation (GEE) 19 that allowed us to simultaneously model the
endorsement of each of the 16 symptoms while accounting
for the possible intercorrelation of symptoms within participants. This method was initially created for analysis of
intercorrelated cluster data20 and has been extended to the
analysis of intercorrelated outcomes.21
RESULTS
Unadjusted Rates of
Specific Depressive Symptoms by Age and Sex
Table 1 presents the rates of endorsement of each symptom by age. Depressed mood, hypersomnia, psychomotor
retardation, fatigue, thoughts of death, and suicidal ideation
increased linearly with age. Psychomotor agitation was
the only symptom that decreased linearly with age. Table
2 presents the rates of endorsement of each symptom by
sex. Six symptoms were significantly more common in girls
than boys, namely, depressed mood, anhedonia, insomnia,
hypersomnia, psychomotor retardation, thoughts of death,
and somatic complaints. In contrast, only psychomotor agitation was more commonly reported in boys than in girls.
Age and Sex Effects in Rates of Depressive Symptoms
Adjusted for Intercorrelation Between Symptoms
Table 3 shows the adjusted odds ratio (AOR) of each
symptom by sex and age while controlling for age, sex, and
the correlation between symptoms. Results from the ALR
indicated a significant effect of age (χ216 = 35.91, P = .003)
and sex (χ216 = 38.65, P = .001). No age-by-sex interaction
was observed, χ216 = 16.53, P = .42. Consistent with the
unadjusted results presented above and while controlling

12 (n = 91)
60
79
48
26
16
55
14
36
46
70
63
35
70
68
44
35

13 (n = 92)
73
73
51
30
24
55
17
39
39
67
60
30
67
55
45
43

14 (n = 83)
81
81
43
40
14
57
23
43
47
70
63
35
75
65
49
35

Statistica
(χ2)
5.04*
NS
NS
NS
NS
NS
9.33**
7.70**
6.49*
7.57**
NS
NS
NS
6.69**
13.87***
NS

Table 2. Unadjusted Rates (%) of Depressive Symptoms for
Girls and Boys With Major Depressive Disorder
Girls
Boys
Statistica
Symptom
(n = 247)
(n = 312)
(χ2)
Depressed mood
74.1
65.4
4.90*
Irritability
77.7
81.1
NS
Anhedonia
51.0
41.0
5.55*
Weight loss
32.8
28.2
NS
Weight gain
22.3
20.8
NS
Insomnia
61.1
51.6
5.08*
Hypersomnia
18.2
9.9
8.05**
Psychomotor agitation
38.5
51.6
9.59**
Psychomotor retardation
43.7
34.0
5.47*
Fatigue
65.6
62.8
NS
Feelings of worthlessness
61.1
57.1
NS
Guilt
33.2
34.3
NS
Impaired decision-making
67.2
74.4
NS
Thoughts of death
62.8
54.2
4.17*
Suicidal ideation
43.7
36.5
NS
Somatic complaints
42.1
32.1
6.01*
a
Mantel-Haenszel χ2, df = 1.
*P < .05.
**P < .01.
Abbreviation: NS = not statistically significant at nominal α < .05.

for sex and the intercorrelation between symptoms, the
AOR of 6 symptoms increased with age, namely, depressed
mood (10% increased odds per year), hypersomnia (17%
increased odds per year), psychomotor retardation (11%
increased odds per year), fatigue (13% increased odds per
year), thoughts of death (11% increased odds per year),
and suicidal ideation (18% increased odds per year). Only
psychomotor agitation was more frequent in younger children (9% reduced odds per year). While controlling for
age and intercorrelation between symptoms, being male
significantly decreased the odds of 4 specific symptoms,
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Table 3. Adjusted Multivariate Odds Ratios (95% CI) of Each
Symptom Adjusted for Age and Sex via Alternating Logistic
Regressiona
Between-Subject by Symptom Effects
Symptom
Age: Per Year
Sex: Male
Depressed mood
0.71 (0.49–1.03)
1.10 (1.01–1.21)*
Irritability
0.98 (0.88–1.10)
1.22 (0.80–1.86)
Anhedonia
1.01 (0.93–1.10)
0.67 (0.48–0.95)*
Weight loss
1.06 (0.96–1.16)
0.84 (0.58–1.22)
Weight gain
0.94 (0.85–1.03)
0.87 (0.58–1.31)
Insomnia
1.00 (0.92–1.09)
0.68 (0.48, 0.96)*
Hypersomnia
1.17 (1.02–1.35)*
0.56 (0.34–0.93)*
Psychomotor agitation
0.91 (0.83–0.99)*
1.59 (1.12–2.24)**
Psychomotor retardation
0.71 (0.50–1.01)
1.11 (1.01–1.21)*
Fatigue
0.97 (0.68–1.39)
1.13 (1.03–1.23)**
Feelings of worthlessness
1.06 (0.97–1.15)
0.88 (0.62–1.25)
Guilt
0.99 (0.90–1.08)
1.04 (0.72–1.49)
Impaired decision-making
1.02 (0.93–1.12)
1.43 (0.99–2.08)
Thoughts of death
0.76 (0.54–1.08)
1.11 (1.02–1.22)*
Suicidal ideation
0.86 (0.61–1.21)
1.18 (1.08–1.29)**
Somatic complaints
1.01 (0.92–1.10)
0.65 (0.46–0.93)*
a
No sex-by-age interactions were noted.
*P < .05.
**P < .01.

namely, anhedonia (33% reduced odds), insomnia (−32%),
hypersomnia (−44%), and somatic complaints (−35%), and
significantly increased the odds ratio of psychomotor agitation (59% increased odds).
Finally, given the historical interest in whether somatic
complaints may be a presenting symptom in pediatric
depression, we examined its rate among children without
comorbid anxiety disorder (n = 398). The rate of somatic
complaints in this group was 29% on average (range, 20%–
46% across all ages), a rate higher than other depressive
symptoms such as hypersomnia and weight gain. Consistent with our full sample analysis, no age effects on somatic
complaints were noted among children without comorbid
anxiety (χ21 = 0.53, P = .47). However, the sex difference in
somatic symptoms in the full sample did not remain significant after controlling comorbid anxiety disorder (33%
in girls vs 26% in boys), χ21 = 1.77, P = .18. We also examined the rate of psychomotor agitation in children without
comorbid ADHD (n = 449). Consistent with our full sample
analysis, we found an age effect on psychomotor agitation
(decreasing rates of agitation in older cases) even among
children without comorbid ADHD (χ21 = 7.19, P < .01).
Finally, also consistent with our full sample analysis, boys
were more likely than girls to present psychomotor agitation
after controlling for comorbid ADHD (χ21 = 10.13, P < .01).
DISCUSSION
In this study, we examined age and sex differences in
rates of depressive symptoms in a uniquely large sample of
children and adolescents diagnosed with MDD. Our large
sample allowed for the simultaneous assessment of age and
sex effects using ALR, which controls for possible intercorrelations of symptoms within participants and provides
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robust, more reliable estimates than previously used methods. Our findings indicate significant sex and age differences
in the presentation of several symptoms, but surprisingly,
we did not find any age-by-sex interactions.
Consistent with previous studies,2–4 we found that several
neurovegetative symptoms increased with age, including
hypersomnia, psychomotor retardation, and fatigue. This
pattern was accompanied by a significant increase in
depressed mood, thoughts of death, and suicidal ideation
and a reduction in rates of psychomotor agitation. Our
results are consistent with Weiss and Garber’s22 metaanalytic review in which they concluded that depression
is not isomorphic in symptomatology or syndrome presentation throughout early development, despite some
studies indicating that symptom presentation is relatively
unchanged between children and adolescents (eg, Ryan
et al2). Specifically, our results indicate that the presentation
of depression becomes more neurovegetative as children
transition from childhood into adolescence. Our findings
are also consistent with Carlson and Kashani’s23 conclusions that depressed mood becomes more frequent with age.
Yorbik et al3 also found an increase in rates of depressed
mood in adolescence compared to childhood.
With regard to age effects, our findings are not entirely
consistent with the DSM-IV criteria according to which
irritability can substitute for depressed mood as a required
symptom24 in childhood. Specifically, depressed mood and
irritability were relatively frequent across all ages, with
more than 60% of patients displaying the 2 symptoms. In
contrast, anhedonia was relatively infrequent across all age
groups with rates generally below 50%. This suggests that
anhedonia, not depressed mood, is the least frequent core
symptom in depression among children and adolescents
while irritability is significantly more common, occurring
often in conjunction with, rather than as a substitute for,
depressed mood.
Given that depression and ADHD share the symptom
of psychomotor agitation and that there is a developmental trend in ADHD diagnostic rates (see Willoughby), 25 we
examined whether the reduction in psychomotor agitation observed in depression in older children was due to
age-related drops in ADHD comorbidity. We found that
psychomotor agitation symptoms decreased significantly
across age groups, even among children without comorbid
ADHD, suggesting that this reduction is a component of the
changing neurovegetative profile during adolescence rather
than a by-product of decreased rates of comorbid ADHD
in adolescents.
However, whereas we found that somatic complaints
were present in 30%–50% of our sample (average 37%
across all age groups), we did not find any age trends in the
rate of somatic complaints in this sample. Notably, this lack
of age effects was not due to age differences in comorbid
anxiety disorders. Therefore, somatic complaints appear
to be a common symptom in both depressed children and
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adolescents; overall, it was reported at a higher rate than
4 depression symptoms, namely, weight loss, weight gain,
hypersomnia, and guilt. Thus, somatic complaints should
be considered an associated feature of the symptom profile
of MDD in pediatric populations.
In regard to sex differences, while controlling for age
effects and symptom intercorrelation, we found that girls
had significantly higher rates of anhedonia, insomnia, and
hypersomnia and lower rates of psychomotor agitation. This
suggests that girls tend to have a more affective (anhedonia) and atypical (hypersomnia) presentation of depression
across all developmental periods. Previous studies have
yielded inconsistent results with regard to sex differences
and depression symptoms. For example, 2 studies found
higher rates of eating-related symptoms (eg, weight gain
and increased appetite) among girls compared to boys,3,12
but this finding was not replicated in other studies,2,4,11 albeit
with smaller samples. Such discrepancies may be partially
due to methodological differences between earlier and current studies. For example, Williamson et al12 reported sex
comparisons only on symptoms of atypical depression and
did not include all symptoms we assessed (eg, anhedonia,
insomnia). Furthermore, the previous large sample studies used patients diagnosed during the normal course of
clinical admission at a large psychiatric hospital. Our study
was instead conducted with a clinical research sample that
underwent a more comprehensive and controlled assessment
process (eg, duplicate psychiatric interviews, best-estimate
consensus diagnoses). It is possible that this resulted in more
reliable diagnoses in our sample and less heterogeneity in
comorbid symptoms and diagnoses, which could otherwise mask some of the sex effects we detected. Finally, it is
also possible that the sex effects we observed may be more
specific to psychiatric samples of European youth.
Finally, we were surprised that we failed to find any ageby-sex interaction in symptom rates. Given our large sample
and analytic technique, we are confident that we would have
been able to identify subtle interaction effects had they
been there. This nonfinding is noteworthy, given that sex
differences in the rate of depression diagnoses emerge during adolescence and that these sex differences have been
related to cognitive, social, and physiologic developmental
changes.10 However, our findings indicate that in clinically
referred and psychiatrically-diagnosed depressed children
and adolescents, sex differences in the symptomatology of
depression are stable across developmental periods.
Limitations
Study participants were selected for a genetic study of
risk factors of childhood-onset depression, and our sample
selection was biased toward families with 2 or more children. In this article, however, we only included 1 child from
each family. A further limitation is that depressive symptoms
were examined as present or absent. This approach could
have obscured more nuanced age and sex effects regarding
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the severity (rather than rate) of specific symptoms. Finally,
our sample encompassed different sex distributions across
age groups. In younger ages, we had significantly more boys
than girls, while in older ages we had significantly more
girls than boys. Although our ALR model adjusts for such
age and sex differences simultaneously, we still have an
imbalance in sex ratios at the youngest and oldest age
groups. This could limit our power to detect subtle sex
differences specific to those age periods.
In conclusion, using a large clinical sample of depressed
children and adolescents from Hungary, we observed significant developmental differences in the presentation of
depression. Specifically, we noted an increase in vegetative
symptoms with age. We also observed stable and elevated
rates of irritability, which were concurrent with stable and
low rates of anhedonia across all age groups. While current
DSM-IV criteria indicate that irritability may be a substitute
for depressed mood as a required symptom, our findings
indicate that anhedonia, not depressed mood, is the infrequent symptom in this age group. Therefore, irritability
should also be considered a substitute for anhedonia in this
population. Our findings also suggest significant sex differences in the presentation of depression, but these differences
are stable across development. Finally, our results replicate
and extend prior findings with a similar large, US-based
clinical sample,3 underscoring the transcultural similarity
of MDD presentation in youngsters.
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Background—There is limited information on the characteristics of stressful life events in
depressed pediatric clinical populations and the extent to which sex, age, and their interactions may
influence the relations of life events and depression. Using a very large clinical sample of children
and adolescents with major depressive disorder (MDD), we therefore examined life events in various
ways as well as their relations to age and sex.
Method—The study included a clinic-based sample of 434 children (ages 7–14) with a DSM-IV
diagnosis of MDD and their mothers, and a school-based comparison sample of 724 children and
their mothers. Life event information was obtained from the mothers.
Results—Children with MDD had twice the number of lifetime stressful events than did the
comparison group, with very high levels of stressors by the age of 7–9 that stabilized across
adolescence. In contrast, the comparison sample experienced a gradual increase in stressful life events
as a function of age up to mid-adolescence. Parental health events, death of close relatives, and intrafamilial events were significantly associated with MDD diagnosis. There were significantly stronger
associations between parental health- as well as death-event clusters and MDD diagnosis among
younger children than adolescents.
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Limitations—Geographical differences between the clinical and comparison samples, as well as
possible parental reporting biases may affect the generalizability of these findings.
Conclusion—The association between some stressful life events and MDD seems to be moderated
by age, underscoring the need to examine specific events, as well as clusters of events. Better
understanding of such interactions may facilitate early identification of possible risk factors for
pediatric MDD.
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depression; children; adolescents; childhood depression; stressful life events; age and sex interaction
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Depression among adults has been associated with various stressful life events during their
childhood years (e.g., Gilman et al., 2003; Hill et al., 2004). Studies of children and adolescents
also have reported links between depression and stressful life events (e.g., Franko et al.,
2004; Ge et al., 1994; Hetherington & Hagan, 1999; Silberg et al., 1999; Sund et al., 2003).
To better understand this relationship, stress events have been examined in various ways, such
as total number of events experienced during specified time intervals (e.g., Williamson et al.,
1995), event clusters defined on conceptual, clinical, or practical grounds (e.g., Williamson et
al., 2005), and specific individual events (e.g., Weller et al., 1991). However, it is not clear
whether these different approaches to life events yield comparable or uniquely useful
information in the context of pediatric depression.
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Researchers have also examined whether the association between life events and pediatric
depression is moderated by age and sex. For example, in a 4-year longitudinal study of a
community-based sample, Ge et al. (1994) reported that the number of uncontrollable events
and depressive symptoms were associated among girls but not boys. Bauma et al. (2008) also
found that the association between stressful life events and depressive symptoms was stronger
for girls than for boys. Correlations between stressful life events and depression also have been
reported during various developmental periods including pre-school (Luby et al., 2006), preadolescence (Ge et al., 1994; Williamson et al., 2005), and adolescence (Nolen-Hoeksema et
al., 1992; Williamson et al., 1995). Yet, the nature of the interaction of developmental periods
(or age) and sex is still unclear. For example, Williamson et al. (2005) found that preadolescent, depressed girls experienced more “child independent” life events than did anxious
or normal comparison girls, whereas among adolescents the reverse pattern was detected
(Williamson et al., 1995). Rudolph and Hammen (1999) found that in a sample of diagnostically
heterogeneous, clinically referred youths, the likelihood of child-independent stressful events
remained stable from childhood to adolescence, but there was a significant increase in childdependent events (events that may be caused by the child’s own behavior) during adolescence,
especially among girls.

NIH-PA Author Manuscript

Surprisingly, and despite the ongoing interest in the role of stressful events in depression, there
is a scarcity of research with clinical samples of diagnosed depressed youth. We identified only
four studies of depressed pediatric samples that compared clinical cases with normal controls
(Goodyer et al., 1988; Horesh et al., 2003; Williamson et al., 1995; 2005), and two studies that
compared depressed youths and youths with other psychiatric diagnoses (Benfield et al.,
1988; Berney et al., 1991). However, these studies have included small samples, which
constrain both the interpretation and generalizability of the findings. For example, Williamson
et al. (2005) compared 45 depressed children and 11 normal controls and reported that
depressed children, and females in particular, were more likely to be exposed to stressful events
than were normal controls. However, when Williamson et al. (1995) examined 35 depressed
adolescents and 37 controls, they found no across-group differences in total life events during
the year prior to the evaluation, although depressed adolescents had experienced significantly
more “dependent” life events. Benfield et al. (1988), who compared 17 depressed children and
20 non-depressed psychiatric controls, also found no significant across-group differences in
exposure to life events.
In summary, a few studies of depressed youth have examined the relation between life stressors
and MDD by looking at total accumulation of events, various event clusters, and specific
events, with some indications that these relations may be mediated by age and sex. However,
given the small sample sizes in all previous studies of pediatric depression, neither the relative
usefulness of the various ways of examining life events nor their associations with sex, age, or
their interactions have been well explored. Given the availability of a very large clinical sample
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of depressed children and adolescents and a similarly large sample of school-based comparison
youths, the present study had two goals: a) to examine stressful life events as total cumulative
events, clinically meaningful event clusters, and/or individual events and b) explore whether
life events were moderated by age, sex, and their interactions.

Methods
Participants
The clinical sample consists of 434 depressed children who had been participating in a study
of genetic and psychosocial risk factors for childhood-onset depression, and were recruited
through 23 child psychiatric facilities across Hungary. To be included, children had to be 7.0
years to 14.99 years old, meeting DSM-IV criteria for a mood disorder, and have at least one
available biological parent and one biological sibling in a similar age range (not included in
the present analysis). The clinical sample included 199 females (mean age 12.1 years) and 235
males (mean age 11.1 years). The mean age of MDD onset for the sample was 10.8 years (SD
= 2.2). The control sample consists of 724 children from three elementary schools (grades 1
to 8; ages 7 to 14.11) in Szeged, Hungary (population approximately 200,000). The control
sample included 399 girls (mean age 10.8 years) and 325 boys (mean age 10.8 years). We
excluded subjects with mental retardation or any major systemic medical disorders.
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Procedures
Enrollment and assessment procedures for clinical cases have been described in detail
previously (Kapornai et al., 2007; Kiss et al., 2007). In brief, psychiatric diagnoses were
verified via a 2-part evaluation conducted by different clinicians at approximately 6 weeks
apart. The first evaluation included a) the Mood Disorders section of a semi-structured
psychiatric interview, the Interview Schedule for Children and Adolescents - Diagnostic
Version (ISCA-D), which is an extension of the Interview Schedule for Children and
Adolescents (ISCA; Kovacs, 1985; Sherrill & Kovacs, 2000) and b) an extensive demographic
data form, the Intake General Information Sheet (IGIS). Children who met DSM-IV criteria
for mood disorder at the first evaluation were then assessed further using the complete ISCAD; independent, trained psychiatric diagnosticians provided the final diagnoses.

NIH-PA Author Manuscript

We obtained data from the normative sample via parent-completed and child-completed
questionnaires. Children in the required age range, attending elementary schools in Szeged,
took home a packet of forms that included a consent form, self rating scales, and a short version
of IGIS (see below) for parents. We enrolled children whose parent or legal guardian signed
the consent form and completed the questionnaires. The forms were returned to the school and
were collected in a locked box. Of the 2,033 parents contacted, 1,333 (65.6%) agreed to
participate. The present analysis used the IGIS of children who met age criterion for our main
study.
Life events were abstracted from the Intake General Information Sheet (IGIS), a fully structured
data sheet covering demographics, as well as key events pertaining to the family, the subjects’
development, physical health, psychosocial history, and a range of stressful life events, which
was completed based on an interview with the parent. In the school-based comparison sample,
parents completed on their own an abbreviated version of the IGIS.
The present article considers 26 stressful events. For each, the parent reported whether the child
ever experienced the event. In addition to a total score (ranging from 0 to 26) reflecting the
number of events experienced, twenty-two of the events could be grouped into 4 clinically
meaningful clusters. The 4 event-clusters are: a) “Parental health”: hospitalization, physical
illness, or psychiatric illness of biological or stepparents; b) “Death of close relatives”: parental,
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or other death in the family; c) “Sociodemographic”: financial problem, moving, parental
unemployment, natural disaster, loss of home; and d) “Intrafamilial”: birth, hospitalization,
psychiatric illness of sibling, foster care, family arguments, and divorce of biological parents.
Statistical Approach
To examine the association between total events and key demographic variables, we conducted
separate ANOVAs for the MDD and comparison samples, with total events as dependent
variables, and sex, age, or age-by-sex interactions as independent variables. We examined
associations between the four event clusters and MDD diagnosis by means of logistic
regression analyses after adjusting for demographic across-group differences. Hierarchical
logistic regression models were employed to examine specific events within each cluster
(model 1), and their interactions with sex (model 2), age (model 3), and sex by age (model 4),
as predictors of MDD diagnosis. We used Likelihood ratio tests (LRT) to compare model fit.

Results
Total Life Events
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According to their parents, depressed youngsters experienced twice as many events (6.0 ± 2.8)
than did the school-based cohort (2.8 ± 2.0). Age was unrelated to total number stressful events
in the depressed sample (r = 0.05; p = 0.29), while a weak but statistically significant positive
correlation was observed in the school-based cohort (r = 0.15; p<0.01). Figure 1 depicts the
number of life events across age groups for the two samples. As shown, for the depressed
sample, comparable total life events were reported across the various ages (5.5 – 6.5 events).
However, within the comparison group, we noted an increasing number of stressful events as
a function of age, ranging from 2.5 events at age 7 to 3.5 events at age 14.99.
Consistent with the bivariate associations reported above, results of the ANOVA indicated that
age and total number of events were significantly associated in the comparison sample, F
(1,720) = 17.05, p<0.01. We did not observe a sex effect, F(1,720) = 0.01, p =0.92, or age-bysex interaction, F(1,720) = 0.00, p = 0.99, in this sample. In the depressed sample, the number
of stressful events reported by parents did not vary by children’s age, F(1,430) = 1.12 p = 0.29,
or sex, F(1,430) = 1.88, p = 0.17, and there was no age-by-sex interaction, F(1,430) = 0.08, p
= 0.78.
Event Clusters
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Adjusting for age and sex, the odds of being in the depressed group significantly increased as
a function of three out of four event clusters, namely: parental health, death of close relatives,
and intra-familial events; the increases in odds were 61%, 105%, and 107% respectively (see
Table 1). Parental health events as well as death of relatives also significantly interacted with
age; thus, younger children who experienced these events were more likely to be in the
depressed group than were older children who experienced similar events.
Specific Events
Table 2 presents the rate of endorsement and adjusted odds ratio of each specific event based
on the final selected hierarchical model within each cluster. Nearly all parental health events
were associated with an increased risk of MDD (R2 = 0.22, LRT χ2(8) = 150.14, p < 0.001).
Adding age interactions to parental health events accounted for significantly more variance
(R2 = 0.25, LRT χ2(7) = 26.40, p < 0.001). Specifically, the risk posed by physical illness of
biological mother and psychiatric hospitalization of biological father decreased significantly
with children’s age. Adding sex or sex-by-age interactions did not significantly improve the
model.
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Both events in the death of close relatives cluster were significantly associated with MDD
(R2 = 0.136, LRT χ2(2) = 64.37, p < 0.001). Age interactions also were significant (R2 = 0.144,
LRT χ2 (2) = 7.23, p < 0.027), suggesting that the risk of being in the MDD group posed by
the death of a close relative decreased with age. Additional interactions with sex or the sexby-age were not significant. All sociodemographic events were significantly associated with
MDD (R2 = 0.14, LRT χ2(5) = 67.69, p < 0.001). Significant age interactions (R2 = 0.15, LRT
χ2(5) = 13.96, p = 0.016) revealed that the association between loss of home and MDD
decreased with age. Interactions with sex or the sex-by-age were not significant. Intrafamiliar
events were associated with MDD (R2 = 0.29, LRT χ2(6) = 223.35, p < 0.001); significant age
interactions (R2 = 0.32, LRT χ2(5) = 29.98, p < 0.001) indicated that the association between
MDD and sibling birth and parental divorce decreased with age. However, interactions with
sex-by-age were also significant (R2 = 0.34, LRT χ2(5) = 11.49, p = 0.043). For girls, the risk
of MDD posed by sibling psychiatric illness decreased with age, while for boys this risk was
relatively constant. Finally, three of the four miscellaneous events were significantly associated
with MDD (R2 = 0.46, LRT χ2(4) = 419.92, p < 0.001), but showed no significant age, sex, or
sex-by–age effects.

Discussion
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Based on the largest clinical sample of depressed children and adolescents to date, we found
that young patients with MDD experienced about twice as many lifetime negative events than
did a school based comparison group. Out of 26 stressful major life events queried, children
in the comparison sample experienced an average of 2.8 events during their lives, while our
depressed patients reportedly experienced an average of 6.0 events. Notably, the rate of total
lifetime stress events in our Hungarian, school-based comparison group is comparable to that
in normative USA samples reported by studies that queried a similar number of life events
(Franko et al., 2004; Ge et al., 1994).
We also found that different methods of examining stressful life events in a pediatric sample
with MDD provide uniquely useful information. For example, our two groups of youths
differed in the rate of accumulation of total stressful events (which was not evident looking at
single events): in the school-based sample, older children had accumulated slightly more events
than had younger children (regardless of sex), consistent with previous research (Franko et al.,
2004; Ge et al., 1994). In our clinical sample, however, age and number of life events were not
associated. Therefore, our findings suggest that children with MDD experience a more rapid
accumulation of stressful life events and at an earlier age than do comparison peers.
Specifically, by 7- to 8-years of age, depressed children reportedly experienced more stressful
life events than did 13- to 14-year-old comparison children.
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Examination of event clusters as well as specific events revealed that age effects vary depending
on the type of event. For example, children’s age moderated the impact of parental health and
familial death events. Both of these clusters seemed to be strongly associated with major
depressive disorder in younger children. However, this association weakened in adolescence,
possibly due to increased exposure to parental health and family death events in the comparison
group during this developmental period.
Examination of specific life events (in addition to total events or event clusters) revealed that
three events were highly associated with MDD. Specifically, 26% of the MDD group had
experienced abuse compared to 1.5% of the comparison cases, while 56% of the depressed
cases versus 7.5% of the comparison peers had experienced teasing in school. Finally, 3.5%
of the MDD group had a history of police contact compared to only 0.3% of the controls. These
findings are consistent with reports documenting an association between childhood physical
and sexual abuse and major depression in adulthood (Bifulco et al., 1987; Franko et al.,
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2004; MacMillan et al., 2001; Veijola et al., 1998). Similarly, various studies have found that
school teasing is associated with childhood anxiety and depression (e.g., Roth et al., 2002;
Storch et al., 2004).
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Finally, we failed to confirm sex or sex-by-age interaction effects on stressful events, which
have been reported in clinically referred pediatric samples. For example, according to
Williamson et al. (2005), girls with MDD (but not boys) experienced significantly more
stressful events than did non-depressed girls, while Rudolph and Hammen (1999) reported that
the number of stressful events was associated with depressive symptoms in girls (but not in
boys) among children with miscellaneous psychiatric disorders. In our study, the sex by age
interaction effect was limited to one type of life stress, namely a sibling having been diagnosed
with psychiatric illness: the association between this event and MDD decreased with age among
girls, while this association was not affected by age among boys. The differences between our
findings and those of previous studies likely reflect differences in the research designs and
sample sizes. For example, Rudolph and Hammen (1999) studied a diagnostically heterogenous
group of clinically referred children and did not have a control group. While Williamson et al.
(2005) studied a clinical MDD sample and had a healthy control group, the sample sizes were
very small. The samples in the present study were sufficiently large to allow us to detect even
small effects of sex (or age) on stressful events, should they exist. We therefore conclude that
in the 7- to 14.9-year old age group, there are no sex differences among depressed and nondepressed youth in total lifetime exposure to stressful life events.
Limitations
Our clinical and school-based samples were not well matched geographically because the
former group was recruited across Hungary through multiple sites, whereas the latter group
was recruited from schools in one mid-size city. Because mothers provided retrospective
information about life events experienced by their children, there is a possibility of faulty or
biased recall. The control sample consisted of families who agreed to participate in the study
in response to a written invitation. This raises the possibility of unknown self-selection bias
within this sample. However, the clinical sample likewise included self-selected families
willing to participate. Data ascertainment format (i.e., face-to-face interview versus mail-in
questionnaire) also may have introduced some bias in the responses. A further limitation of
our study is that each life event was coded as having (or not having) occurred, and thus multiple
occurrences of a given event carried as much weight as a single occurrence. This approach is
likely to have obscured more nuanced differences in life events across the two samples,
especially in the older age group. Finally, the lack of a psychiatric control group means that
our findings do not inform about the specificity of the results to depressed samples.
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In summary, our results suggest that each of the 3 methods of examining stressful life events,
namely total number of events, event clusters, and individual events, can distinguish clinicbased depressed and non-clinical comparison samples and thus the approach to be used should
depend on the research question being investigated. Our results also confirm findings by others
(e.g., Williamson et al., 2005) that children with MDD experience more stressful life events
than do peers who are not depressed and underscore the cross-cultural or cross-national nature
of these across-group trends. Importantly, the indications are that young depressed patients
accumulate stressful life events rapidly and early (i.e., by the age of 7 to 9). In contras, notdepressed peers show a more gradual accumulation of life events through adolescence; a trend
that appears to be the normative one. Findings that some events interact with age, and are more
likely among depressed pre-adolescents than adolescents, highlight the potential importance
of stress exposure during the first decade of life in the development of pediatric depression.
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Figure 1.

Mean number of life events by age in the depressed and control sample.
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Table 1

Four life event clusters as predictors of MDD: Results of Logistic regression.
Adjusted Odds Ratio† (95% Confidence Interval)

NIH-PA Author Manuscript

MODEL 1 (Main Effects)
Parental Health Event Cluster

1.61 (1.38, 1.88)***

Death of Close Relatives Event Cluster

2.05 (1.56, 2.70)***

Sociodemographic Event Cluster

1.10 (0.95, 1.28)

Intrafamilial Event Cluster

2.07 (1.78, 2.40)***

MODEL 2 (Main Effects by Age Interactions)
1.85 (1.55, 2.20)***

Parental Health Event Cluster

0.86 (0.80, 0.93)***

-by-Age (Years)
Death of Close Relatives Event Cluster

2.27 (1.71, 3.02)***
0.82 (0.72, 0.93)**

-by-Age (Years)
Sociodemographic Event Cluster
-by-Age (Years)

1.10 (0.94, 1.28)
1.02 (0.95, 1.10)
2.02 (1.73, 2.36)***

Intrafamilial Event Cluster

NIH-PA Author Manuscript

-by-Age (Years)

1.01 (0.94, 1.09)

†
Logistic regression results after controlling for age, sex, and age-by-sex interaction (not shown). Age measured continuously and centered at 11.
Model 1: R2 = 0.3547, −2Log LR = 1182.85, 7 d.f. Change from Model 0: 289.49***.
Model 2: R2 = 0.3755, −2Log LR = 1158.80, 11 d.f. Change frome Model 1, 24.05***.
*

p<0.05,

**

p < 0.01,

***

p <0.001.
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Table 2

Reported Rates of Life Events (%) in the Patient and Comparison Samples

NIH-PA Author Manuscript

Depressed
Patient Sample
(N= 434)

School-based
Comparison
Sample (N = 724)

1. Medical hospitalization of biological Mother

34.8

16.3

1.70 (1.22, 2.40)**

2. Medical. hospitalization of biological. Father

27.9

11.9

1.84 (1.23, 2.76)**

3. Medical. hospitalization of stepparent

1.6

0.3

8.15 (0.82, 81.52)

4. Physical illness of biological mother

11.3

2.3

3.54 (1.72, 7.30)***

Event Clusters and Specific Events

Adjusted Odds Ratio (95%
CI)

Parental Health Events

0.64 (0.46, 0.89)**

-by-Age (Years)
5. Physical illness of biological father
6. Physical illness of stepparent

7.8

2.5

1.22 (0.54, 2.78)

0.2

0.0

n.a.

7. Psychiatric Hospitalization of biological. mother

16.4

3.8

7.04 (3.36, 14.73)***

8. Psychiatric Hospitalization of biological. father

13.2

2.7

5.36 (2.56, 11.20)***
0.69 (0.49, 0.97)*

-by-Age (Years)
9. Psychiatric Hospitalization of Stepparent

NIH-PA Author Manuscript

0.5

0.2

0.08 (0.00, 13.73)

5.3

1.4

3.47 (1.56, 7.71)**

71.7

48.0

2.64 (2.02, 3.45)***

Death of Close Relatives Events
10. Death of a parent
11. Death of a close relative

0.85 (0.75, 0.96)**

-by-Age (Years)
Sociodemographic Events
12. Financial problems

31.3

16.6

2.02 (1.48, 2.77)***

13. Move

54.4

42.9

1.33 (1.02, 1.72)*

14. Parent unemployed

46.5

29.0

1.53 (1.16, 2.01)**

15. Natural disaster

3.7

0.8

4.21 (1.46, 12.15)**

16. Loss of home

4.8

1.5

2.167 (0.93, 5.01)
0.67 (0.46, 0.97)*

-by-Age (Years)
Intra-familial Events
17. Sibling birth

63.1

42.9

2.25 (1.52, 3.32)***
1.42 (1.18, 1.71)***

-by-Age (Years)
18. Sibling hospitalization

NIH-PA Author Manuscript

19. Sibling psychiatric illness

31.9

16.6

2.94 (1.77, 4.87)***

7.6

1.7

6.40 (1.62, 25.31)**
0.33 (0.13, 0.87)*

-by-Age (Years)-by-Sex (Female)
20. Family arguments

52.3

21. Foster-care of subject

17.

2.94 (1.90, 4.56)***

0.9

0.1

4.14 (0.33, 51.30)

31.8

14.0

1.64 (0.99, 2.72)

23. Abuse

26.0

1.5

15.81 (7.99, 31.29)***

24. Teasing by peers

55.7

7.5

13.75 (9.58, 19.71)***

25. Police contact

3.5

0.3

11.76 (2.25, 61.45)**

26. Suspension from school

1.2

0.3

1.09 (0.10, 12.44)

22. Divorce of biological parents
Miscellaneous Events
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Adjusted odds ratios were controlled for age and sex and other events in the same cluster.
n.a. = not available due to insufficient numbers
*

p < 0.05
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**

p < 0.01

***

p < 0.001
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Characteristics of and Risk Factors for Childhood-onset Depression in
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Abstract
This article reports on the genetic and psychosocial risk study of childhood-onset depression (COMD) in a very large clinically referred
sample in Hungary. The sample included 723 children with major depressive disorder (mean age 11.26 years, standard deviation [SD] 2.09,
range seven to 14.9 years) recruited from 23 clinical sites across the country. Psychiatric evaluations were conducted via a semi-structured
interview and diagnoses were assigned by Diagnostic and Statistical Manual of Mental Disorders-IV (DDSM-IV) criteria. Developmental and
life events were queried via a structured questionnaire. Children and parents also completed self-rated questionnaires that assessed
various symptoms, aspects of temperament, emotion regulation and quality of life. We report on clinical and depressive symptom
presentation as a function of age, suicidality and types of sleep disturbance. We summarise findings on the relations of: emotion regulation
and temperament to suicidal behaviours; early developmental characteristics and the onset-timing and severity of COMD; life events and
COMD status; psychiatric co-morbidity and health risk behaviours such as smoking and drinking; mother–child agreement about depressive
symptoms and quality of life of depressed children; and putative genetic contributors to COMD. Systematic and reliable empirical data and
information on the defining characteristics of and risk factors associated with COMD can inform the design of preventative interventions
and can also be useful to clinicians who treat children with these conditions.
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This study was designed to investigate genetic and psychosocial risk
factors in a large clinically referred sample of children who had their
first depressive episode before 15 years of age. Cases were recruited
between 1 December 1998 and 31 June 2007. Patients were screened
at 23 child psychiatry centres in Hungary, the catchment areas of which
covered about 80% of all referred patients in the nation. Altogether,
28,533 children presenting with various psychiatric problems were
screened and 1,702 passed further screens (using pre-determined
cut-off on self- and proxy-reported mood questionnaires). Consent was
obtained from 1,096, of whom 905 had major depressive disorder
(MDD) according to Diagnostic and Statistical Manual of Mental
Disorders-IV (DSM-IV) criteria. We obtained samples for genetic
analyses from 866 children and their parents.1 Yearly follow-ups (across
five years) were conducted via mailed questionnaires to monitor new
episodes or onset of MDD. Across all years, a total of 92.9% of the
monitored cases returned the questionnaires based on which subjects
with probable new/recurrent episodes entered the evaluation and
diagnostic process.
In this article we summarise published findings to date. Subjects in the
various articles are subsamples of the total study sample; the varying
sample sizes reflect the data that were available. For details, please see
each of the original articles, referenced at the end of the article.
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Method
Children were considered to be potential subjects if they met the
following eligibility criteria: between seven and 14.9 years of age,
presence of DSM-IV MDD, one available biological parent, sibling
between seven and 16.9 years of age, not mentally retarded and free
from major systemic medical disorders. We obtained signed informed
consent from the parent and assent from the child before initial
evaluation. The total sample included 723 children. Mean age at initial
examination was 11.26 years (standard deviation [SD] 2.09) and 45.8%
were girls. Mean age at the onset of depression was 10.11 years
(SD 2.33). The average number of MDD episodes was 1.33 (SD 0.61,
range one to six). Altogether, 19.5% had mild depression, 46.9% had
moderate depression and 33.6% had severe depression. Twenty-eight
per cent had a history of inpatient psychiatric hospitalisation and 61%
had been prescribed psychotropic medication. The age of the biological
mothers was 36.7 years on average (SD 6.0), they had a mean of 11.4
years of education (SD 4.3) and 37.8% came from broken families.
Parent-reported financial situation was average in 59.3% of cases, below
average in 31.5% of cases and above average in 9.1% of cases.

Measurements
Subjects were evaluated by a semi-structured psychiatric interview,
the Interview Schedule for Children and Adolescents – Diagnostic
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Version (ISCA-D).2 It includes most DSM-IV axis I diagnoses and some
DSM-III disorders. The clinician first interviews the parent about the
child’s symptoms and then the child, then generates an overall rating
for each symptom based on the information provided by each
informant. Final diagnoses were reached by consensus diagnostic
procedure by best-estimate diagnosticians. 3 Psychiatric evaluations
were conducted by trained child psychiatrists and psychologists. The
Intake General Information Sheet (IGIS), completed based on an
interview with the parent, is a comprehensive data form covering
demographic, family, developmental issues, physical health,
psychosocial history and life events. Parents and children also
completed a variety of questionnaires. In this article, we report
findings based on the following instruments: parent-rated
Emotionality Activity Sociability (EAS) Temperament Questionnaire, 4
which measures four temperament dimensions: emotionality, activity,
sociability and shyness; self-rated Feelings and Me child
questionnaire,5 which served as an index of children’s self-regulatory
responses to dysphoria and distress; child- and parent-rated Invertars
zur Erfassung der Lebensqualität bei Kindern und Jugendlichen
(ILK), which inquires about quality of life in seven domains; 6 and
parent-rated Beck Depression Inventory (BDI),7 which measured
maternal depressive symptoms.

Results
One of the enduring questions about childhood depression is whether
symptoms differ as a function of age and sex. We addressed this
topic8 given that few studies had sufficiently large samples to examine
developmental differences in rates of specific symptoms. Since many
depressed youths also have anxiety disorders9 and there is an
association between somatic symptoms and anxiety in childhood, 10
we also looked at the relationship between somatic complaints
and depression.
Consistent with previous studies,11,12 we found that the frequency of
several neuro-vegetative symptoms, including hypersomnia,
psychomotor retardation and fatigue, increased with age. This pattern
was accompanied by a significant increase in depressed mood,
thoughts of death and suicidal ideation and a reduction in rates of
psychomotor agitation. Specifically, our results indicate that the
presentation of depression becomes more neuro-vegetative as
children transition from childhood into adolescence. Our findings are
not entirely consistent with DSM-IV criteria, according to which
irritability can substitute for depressed mood as a required symptom 13
in childhood. Depressed mood and irritability were relatively frequent
across all ages, with more than 60% of patients displaying them. In
contrast, anhedonia was relatively infrequent across all age groups,
with rates below 50%. This suggests that anhedonia, and not
depressed mood, is the least frequent core symptom in depression
among children and adolescents, while irritability is significantly more
common, often occurring in conjunction with rather than as a
substitute for depressed mood.
Approximately 90% of depressed adults 14 and at least two-thirds of
depressed children have sleep complaints, 15–17 but it is not clear
whether sleep-disturbed children differ from sleep-undisturbed peers
in terms of clinical presentation of the illness and whether these
features differ across depressed children with insomnia, hypersomnia
or both. In addressing this issue18 we found that 72.6% of our sample
had experienced sleep problems during the past month: 53.5% had
insomnia, 9.0% had hypersomnia and 10.1% had both, the prevalence
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being significantly higher in girls. Youths with both sleep disorders
were more likely to have recurrent depressive episodes, longer illness
duration and highest depression severity compared with children
with one disturbance only. Sleep-disturbed children had more
co-morbid anxiety disorder and less oppositional defiant disorder.
Depressed children with both sleep disorders may represent a
severe subtype of depression with circadian rhythm disorders or
sleep–wake cycle abnormalities, which may cause or worsen other
depressive symptoms.
Although the relationship between suicidal behaviour and
depression have been extensively studied across the age span, little
is known about gradations of suicidality as specified in the DSM-IV.
Therefore, we examined the prevalence of recurrent thoughts of
death, suicidal ideation, suicidal plans and suicide attempts in our
sample and their relationship to various clinical characteristics of the
MDD episodes.19 Lifetime prevalence were the following: recurrent
thoughts of death 67.5%, suicidal ideation 47.6%, suicidal plans 29.8%
and suicide attempt 11.6%. For girls, all four suicidal behaviours
tended to increase with age, while for boys none had significant
differences across age groups. Suicidal youths were more severely
depressed, showed more feelings of worthlessness and inappropriate
guilt and showed a more distinct intensity of depressed mood. Suicide
attempters were most likely to have a history of psychiatric
hospitalisation. The highest prevalence of depressed mood was found
in attempters (94.5%), followed by youths with suicide ideations
(88%), recurrent thoughts of death (74.5%) and suicide plan (73.5%).
Suicidal youths were more likely to evidence anxiety disorders and
conduct disorder than non-suicidal peers. There were no differences
in co-morbid disorders across various forms of suicidality. Depressed
mood, psychomotor agitation, feelings of worthlessness, co-morbid
anxiety and conduct disorder were independent and significant
correlates of at least one form of suicidal behaviour. Worthlessness
was the only symptom related to all four suicidal behaviours, which
suggests that it may play a central role in increasing suicidality.
Although many (but not all) depressed youths exhibit some form of
suicidal behaviour at some point in their lives, a logical further
question is whether there are particular personality characteristics of
depressed youths that increase the risk of suicidal behaviour. We
explored this possibility20 by examining the relationship between
temperament and emotion self-regulation with DSM-specified
suicidality.13 Depressed non-suicidal and suicidal children had similar
levels of negative emotionality. Non-suicidal children and children
with recurrent thoughts of death were very similar on the four
dimensions of temperament (emotionality, activity, sociability and
shyness). Depressed children characterised by many maladaptive
ways of regulating their own dysphoria were likely to have definite
suicidal behaviours (ideation, plans or attempts). In contrast, a more
extensive repertoire of adaptive regulatory responses to dysphoria
signalled a decreased likelihood of specific suicidal behaviours.
Youngsters who had attempted suicide had considerably higher
maladaptive emotion regulation than other children. We detected
interaction terms between emotion regulation and shyness as well as
sociability for suicide attempters. These findings may suggest that
when some temperament traits become extreme, emotion regulatory
competence (or the lack thereof) has little impact on the odds of
suicide attempt, but in the absence of extreme traits adaptive
emotion regulation skills appear to serve as protective factors and
lower the odds of attempted suicide.
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As we noted above, about one-third of the children in our sample
were rated by clinicians as having severe depression. Since
depression severity has been implicated in the disorder’s course
and in treatment response, we examined whether early infant
physiological characteristics could partly explain eventual MDD
severity. 21 Specifically, we investigated whether peri-natal problems,
developmental delay and difficult infant temperament render
children vulnerable to earlier onset and more severe episodes of
depression. However, we also took into consideration that the
effects of risk factors may not be specific to MDD onset, but might
also relate to the earliest internalising disorder (MDD, dysthymia or
anxiety disorder). We found that difficult temperament
predicted earlier onset of MDD and first internalising disorder, but
its effect was ameliorated if the family was intact during early
childhood. Its importance decreased as a function of age time.
Peri-natal problems and developmental delay did not affect onset
ages of disorders and none of the early childhood characteristics
were associated with MDD episode severity. Difficult temperament
was also associated with earlier dysthymia or anxiety disorder as
well as MDD, indicating lack of specificity to MDD. Our findings
highlight that even in a vulnerable sample, the putative negative
effects of early infant characteristics are not immutable but can be
ameliorated by family resources.
Another one of the enduring questions in the field has concerned the
contribution of life events and stresses to childhood depression.
Although we could not investigate causal relationships because our
entire sample had MDD, we did examine developmental trends in life

adjustment disorder or mood disorder not otherwise specified. The
rate of co-morbid disorders were 76%. Thirty per cent had anxiety
disorder, 18.4% had attention-defecit–hyperactivty disorder (ADHD),
14.7% had enuresis, 11.8% had tic disorder and 11% had dysthmia.
The prevalence of smoking and drinking was 19.9 and 24%,
respectively. The frequency of drug use was between 7 and 9.4%
depending on the type of drug. Alcohol consumption was more
frequent among girls. The presence of MDD increased the odds of
drinking (odds ratio [OR] 2.7), while co-morbid anxiety disorder
increased it further (OR 3.48). Generalised anxiety disorder and social
phobia increased the odds most (OR 8.4 and 3.84, respectively).
Co-morbid behavioural problems, most notably conduct disorder,
enhanced the likelihood of smoking (OR 3.55).
It is unambiguous in the literature that physical illnesses reduce
quality of life (QoL) in children. The effect of psychiatric illnesses was
not extensively studied in this age group. Furthermore, few studies
investigated parent–child agreement on children’s quality of life. We
compared mother- and child-reported QoL of the depressed sample
with a group of non-depressed peers recruited from public schools. 27
Subjects of the comparison sample included 1,695 youngsters
without clinically significant depressive symptoms. We refer to the
original article for precise demographic characterisations of
the samples.
QoL scores were lower in the depressed sample regardless of the
reporter. Mothers of depressed children rated lower satisfaction for
their children in the areas of school, family, peer relations and

events and compared our sample’s life event history with that of a

mental health than their offspring. Mothers of non-depressed

comparison group of peers who we recruited from public schools.22
The comparison sample included 724 children (399 girls); mean age

children scored significantly higher on the QoL of all domains than
their children. Presence of depression in the child decreased

was 10.8 years (SD 2.2 years). We queried both samples for 26
stressful life events. We examined both individual life events and five
life-event groups (parental health, death, sociodemographic,

mother–child agreement, while older age had only a tendency for

intra-familial life events and a miscellaneous group containing abuse,
teasing, police contact and suspension from school).
Depressed children experienced twice as many life events as the
normative group. The number of life events increased with the age
of the child in the normative group, while it was independent of
age in the depressed group. Almost all individual life events were
experienced significantly more often in the depressed group. Three
life event groups increased the odds of MDD significantly: parental
illness doubled the odds, intra-familial life events almost tripled the
odds regardless of the child’s age and death increased the odds by
almost one-fifth. Repeated teasing and abuse increased the odds of
MDD regardless of the age and gender of the child. Natural disaster,
mother’s serious somatic illness, father’s psychiatric hospitalisation
and the death of a close relative increased the chance of
depression in children ≤11 years of age. Parental unemployment
proved to be a risk factor in the older age group. Parental divorce
increased the odds by five to 10 times in younger girls, but this
effect decreased in older girls. Family arguments increased the
chance of developing MDD with increasing age.
The association between mood disorders and certain risk behaviours
such as smoking, drinking and drug abuse also deserves further
attention.23,24,25 We investigated these behaviours in a sample that,
besides depressed probands, also included siblings with mood
disorders.26 MDD was present in 51%; the rest had minor depression,
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improved concordance. The total QoL scores of mothers and
children correlated more closely in the non-depressed sample. Our
results support the tendency of parents to relate more serious
negative effects to depressive disorder than their children and to
undervalue their non-depressed offspring’s problems compared
with non-depressed children.
As we noted previously, agreement is generally low to moderate
between symptom reports of mothers and children, which might
present as difficulty during the assessment process. Factors that
influence individual reports and agreement have also been of
interest.28,29 We aimed to investigate and compare mother- and
child-reported severity of child depressive symptoms.30 Mothers
reported higher symptom severity for boys, while parent-reported
severity did not differ significantly from self-reports in girls. At the
same time, girls endorsed significantly higher severities in self-reports
than boys. Child-reported severity was associated with child sex, age
and maternal depression and severity increased as girls got older.
Mother-reported symptom severity increased with higher maternal
depression scores; more educated mothers reported more severe
cognitive symptoms for children and less severe vegetative
symptoms for girls. Mother–child agreement was predicted only by
the age of the child: older children and their mothers were more likely
to agree than younger ones. Even though more depressed mothers
reported more severe depressive symptoms in children, children of
more depressed mothers themselves reported higher levels of mood
symptoms for themselves, suggesting that they are at an increased
risk of depression themselves.
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The role of genetic deficits in the aetiology of childhood-onset
mood disorders (COMD) is supported by compelling evidence. The
genetic part of our study intended to replicate earlier findings and
investigate new possibilities. Deficits in neural plasticity have been
suggested to underlie the development of depression. The receptor
neurotrophic tyrosine kinase B and its ligand, brain-derived
neurotrophic factor (BDNF), play essential roles in neural plasticity.
Messenger RNA (mRNA) expression of both of these genes has
been shown to be influenced by stress and chronic antidepressant
treatment. Markers in BDNF 31 and the neurotrophic tyrosine kinase
receptor 3 (located on 15q25.3–q26.2, a region linked to early-onset
mood disorders) were significantly associated with COMD in this
sample; 32 however, the neurotrophic tyrosine kinase receptor 2
(NTRK2) was not. 33
Results for cAMP-responsive element-binding protein (a transcription
factor that increases the expression of key growth factors involved in
synaptogenesis and neurogenesis) do not support previous
evidence for this gene as a major factor contributing to
depression.34 Disturbances in stress hormones have been implicated
in mood disorders, in particular in the hyperactivity of the
hypothalamic–pituitary–adrenal axis (HPA). A G-protein-coupled
receptor, vasopressin V1b, was found to be implicated in the
aetiology of mood disorders, particularly in females.35
The existence of sex-specific aetiological factors in depressive
disorders related to oestrogen was examined by genotyping 11
single nucleotide polymorphisms (SNPs) spanning the oestrogen
receptor alpha gene. Three of the examined SNPs were found to be
associated with COMD.36 No evidence for association was observed
with the adrenergic receptor genes (a1B, b3, a2C, a2A and b1) in this
sample.37 Genes involved in the regulation of inflammatory cytokine
activity are considered to be strong candidates for involvement in
genetic susceptibility to depressive disorder. Six key genes were
tested (tumour necrosis factor [TNF], interleukin [IL]1A, IL1B, IL6,
IL1RN and IL10); however, no association was observed.38,39 Result of
a genome scan using 405 microsatellite provided evidence for
linkage with markers on two chromosomes (13q and Xq).40 Within the
13q linkage region, we found suggestive evidence for association
with markers in G72/G30,41 genes previously associated with mood
disorders. The gene for the X-linked orphan G-protein-coupled
receptor in the X-linage region was not found to be associated with
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COMD.42 No evidence of association was found between a functional
polymorphism in the 5,10-methylenetetrahydrofolate reductase gene
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Conclusion
In this article we have summarised published findings from our
study of the risk factors of childhood-onset depression (COMD).
Knowledge of risk factors enables psychiatrists to pay special
attention to vulnerable populations. By applying effective
preventative methods early on, some of these disadvantages might
be decreased and adoptive mechanisms initiated. It is important to
imply and integrate the results of ongoing research into everyday
practice. ■

Acknowledgements
Members of the International Consortium for Childhood-onset Mood
Disorders: István Benák, Emília Kaczvinszky, Viola Kothencné Osváth,
Márta Besny, Judit Székely, Edit Dombovári.
Special thanks go to participating physicians across various research
sites in Hungary: Zsuzsa Bánk, Katalin Bense, Katalin Benk, Ferenc Dicsö,
Emöke Endreffy, Edina Farkas, Gyöngyi Farkas, Zsuzsanna Fekete, Márta
Fohn, Magdolna Gácser, Eszter Gyenge., Éva Gyulai, Mária Gyurcsó,
Rózsa Hasuly, Ágnes Horváth , Enikö Juhász, Mária Károlyfalvi, Dénes
Kövendy, Mária Mojzes, Ilona Mógor, Róza Oláh, Mária Palaczky, Mária
Révhelyi, Ilona Riegler, Sörfözö Zsuzsanna, Péter Steiner, Zsuzsa Takács
and Mariann Vados.

zur erfassung der lebensqulität bei kindern und
jugendlichen (ILK) – eine pilotstudie, Z Kinder Jugendpsychiat
Psychother, 1988;26:174–82.
Beck AT, Steer RA, Garbin MG, Psychometric Properties of
the Beck Depression Inventory: Twenty-Five Years of
Evaluation, Clin Psychol Rev, 1988;8:77–100.
Baji I, Lopez-Duran NL, Kovacs M, et al., Age, sex, somatic
complaints, and the symptom presentation of childhood
depression in a Hungarian clinical sample, Clin Psychiatry,
2009; in press.
Kovacs M, The course of childhood onset depressive
disorders, Psychiatr Ann, 1996;26:326–30.
Ginsburg GS, Riddle MA, Davies M, Somatic symptoms in
children and adolescents with anxiety disorder, J Am Acad
Child Adolesc Psychiatry, 1994;33:1223–35.
Ryan N D, Puig-Antich J, Ambrosini P, et al., The clinical
picture in major depression in children and adolescents,
Arch Gen Psychiatry, 1987;44:854–61.
Mitchell J, McCauley E, Burke PM, et al., Phenomenology
of depression in children and adolescents, J Am Acad Child
Adolesc Psych, 1988;27:12–20.
American Psychiatric Association, Diagnostic and Statistical

Manual of Mental Disorders (4th edition), Washington, DC, 1994.
14. Tsuno N, Besset A, Ritchie K, Sleep and depression, J Clin
Psychiatry, 2005;66:1254–69.
15. Ivanenko A, Crabtree VM, Gozal D, Sleep and depression
in children and adolescents, Sleep Med Rev, 2005;9:115–29.
16 Dahl RE, Ryan ND, Matty MK, et al., Sleep onset
abnormalities in depressed adolescents, Biol Psychiatry,
1996;39:400–410.
17. Gruber R, Brouillette RT, Towards an understanding of
sleep problems in childhood depression, Sleep, 2006;29:
418–20.
18. Xianchen L, Buysse DJ, Gentzler AL, et al., Insomnia and
hypersomnia associated with depressive phenomenology
and comorbidity in childhood depression, Sleep,
2007;30(1):
83–90.
19. Xianchen L, Gentzler AL, Tepper P, et al., Clinical features
of depressed children and adolescents with various
forms of suicidality, J Clin Psychiatry, 2006;67:1442–50.
20. Tamás Zs, Kovacs M, Gentzler AL, et al., The relations of
temperament and emotion self-regulation with suicidal
behaviour in a clinical sample of depressed children in

5

Section Heading Section Sub
Hungary, J Abnorm Child Psychol, 2007;35(4):640–52.
21. Kapornai K, Gentzler AL, Tepper P, et al., International
Consortium for Childhood-Onset Mood Disorders, Early
developmental characteristics and features of major
depressive disorder among child psychiatric patients in
Hungary, J Affect Disord, 2007;100(1–3):91–101.

the assessment of childhood psychopathology: a critical
review, theoretical framework, and recommendation for
further study, Psychol Bull, 2005;131:483–509.
30. Kiss E, Gentzler AL, George C, et al., Factors influencing
mother-child reports of depressive symptoms and
agreement among clinically referred depressed
youngsters in Hungary, J Affect Disord,
2007;100(1–3):143–51.
31 Strauss J, Barr CL, George CJ, et al., Brain-derived
neurotrophic factor variants are associated with
childhood-onset mood disorder: confirmation in a
Hungarian sample, Mol Psychiatry, 2005;10:861–7.

Cytokine Genes TNF, IL1A, IL1B, IL6, IL1RN and IL10, and
Childhood-Onset Mood Disorders, Neuropsychobiology,
2008;58:71–80.
39. Misener V, Gomez L, Wigg KG, et al., Association of the
IL-10 receptor 1 gene with childhood onset mood
disorders, Am J Med Genet B Neuropsychiatr Genet, 2006;

25 Silberg J, Rutter M, D’Onofrio B, Eaves L, Genetic and
environmental risk factors in adolescent substance use,
J Child Psychol Psychiatry, 2003;44:664–76.
26. Kiss E, Pikó B, Vetró Á, Frequency of smoking, drinking
and substance use and their relationship to psychiatric
comorbidity in depressed child and adolescent
population, Psychiatr Hung, 2006;21(5):371–8.
27. Kiss E, Kapornai K, Baji I, et al., Assessing quality of life:
mother-child agreement in depressed and non-depressed
Hungarian populations, Eur Child Adolesc Psychiatry, 2009;
in press.
28. De Los Reyes A, Kazdin AE, Measuring informant
discrepancies in clinical child research, Psychol Assess,

32. Feng Y, Vetró A, Kiss E, et al., International Consortium for
Childhood-Onset Mood Disorders, Association of the
Neurotrophic Tyrosine Kinase Receptor 3 (NTRK3) Gene
and Childhood-Onset Mood Disorders, Am J Psychiatry,
2008;165:610–16.
33. Adams JH, Wigg KG, King N, et al., Association Study of
Neurotropic Tyrosine Kinase Receptor Type 2 (NRTK2) and
Childhood-Onset Mood Disorders, Am J Med Genet,
2005;132B:90–95.
34. Burcescu I, Wigg K, King N, et al., Association study of
CREB1 and childhood-onset mood disorders, Am J Med
Genet B Neuropsychiatr Genet, 2005;137B:45–50.
35. Dempster EL, Burescu I, Wigg K, et al., Evidence of on
association between the vasopressin V1b receptor gene
(AVPR1B) and Childhood-onset mood disorders, Arch Gen
Psychiatry, 2007;64:1189–95.
36. Mill J, Kiss E, Baji I, et al., The International Consortium for
Childhood Onset Mood Disorders, Association study of
the estrogen receptor alpha gene (ESR1) and
childhood-onset mood disorders, Am J Med Genet B

141B(7):724.
40. Wigg K, Feng Y, Gomez L, et al., Genome scan in sibling
pairs with juvenile-onset mood disorders: Evidence for
linkage to 13q and Xq, Am J Med Genet B Neuropsychiatr
Genet, 2008;
41. Gomez L, Wigg K, Feng Y, et al., G72/G30 (DAOA) and
juvenile-onset mood disorders, Am J Med Genet B
Neuropsychiatr Genet, 2008
42. Feng Y, Wigg K, King N, et al., GPR 50 is not associated
with childhood-onset mood disorders in a large sample
of Hungarian families, Psychiatr Genet, 2007;6:347–50.
43. Dempster E, Kiss E, Kapornai K, et al., No evidence of
association between a functional polymorphism in the
MTHFR gene and childhood onset-mood disorders,
Mol Psychiatry, 2007;12:1063–4.
44. Shaikh SA, Strauss J, King N, et al., International
Consortium for Childhood-Onset Mood Disorders,
Association study of serotonin system genes in
childhood-onset mood disorder, Psychiatr Genet,
2008;18(2):47–52.

2004;16:330–34.
29. De Los Reyes A, Kazdin AE, Informant discrepancies in

Neuropsychiatr Genet, 2008;147B:1323–6.
37. Urcescu I, Wigg K, Gomez L, et al., International

Please
provide 22. Mayer L, Lopez-Duran NL, Kovacs M, et al., Stressful life
events in a clinical sample of depressed children in
full
Hungary, J Affect Disord, 2008
details.
23. Rao U, Ryan ND, Dahl RE, et al., Factors associated with
the development of substance use disorder in depressed
adolescents, J Am Acad Child Adolesc Psychiatry, 1999;38:
1109–17.
24 Hanna EZ, Yi H, Dufour MC, The relationship of earlyonset regular smoking to alcohol use, depression, illicit
drug use, and other risky behaviours during early
adolescence: results from the youth supplement to the
Third National Health and Nutrition Examination Survey, J
Subs Abuse, 2001;13:265–82.

6

Consortium for Childhood-Onset Mood Disorders,
Association study of the adrenergic receptors and
childhood-onset mood disorders in Hungarian families,
Am J Med Genet B Neuropsychiatr Genet, 2006;141(3):227–33.
38. Misener VL, Gomez L, Wigg KG, et al., The International
Consortium for Childhood-Onset Mood Disorders,

EUROPEAN BOOK TITLE

Köszönetnyilvánítás

Szeretnék köszönetet mondani témavezetőmnek Dr. Vetró Ágnesnek, hogy munkám
végzésében mindvégig támogatott, folyamatos szakmai segítséget nyújtott számomra.
Köszönöm Dr. Kovács Máriának, hogy a tudományos kutatás és publikálás területén segítette
munkámat, inspirált és tanított.
Köszönettel tartozom Dr. Gádoros Júliának, hasznos ötleteiért a tudományos munka terén, és
a folyamatos ösztönzésért, támogatásért.
Szeretnék köszönetet mondani Dr. Kiss Enikőnek és Dr. Mayer Lászlónak a hosszú és
tartalmas közös munkáért, folyamatos segítő támogatásukért, Dr. Kapornai Krisztinának és
Kothenczné Osváth Violának, hogy a kutatás különböző fázisaiban segítségemre voltak.
Külön köszönettel tartozom Benák Istvánnak az adatok kezelése során nyújtott folyamatos
segítségéért.
Szeretném megköszönni Dr. Boda Krisztinának, Skultéti Dórának, Kovács Eszternek,
Georges Charles-nak a statisztikai elemzések elkészítését.
Köszönet illeti a Gyermekkori kezdetű depresszió munkacsoport tagjait a kutatás különböző
fázisainak szervezéséért és lebonyolításáért, és a kutatásban résztvevő családokat az
együttműködésért.

Végül, de nem utolsó sorban, szeretném megköszönni férjemnek, lányaimnak és szüleimnek
folyamatos segítségüket, támogatásukat és megértésüket.

