NTNU

Norwegian University of Science and Technology

Thesis for the Degree of

Philosophiae Doctor

Faculty of Social and Educational Sciences

Department of Psychology

Doctoral theses at NTNU, 2024:14

lda Sund Morken

Depression from preschool to
adolescence - stability,
personality, and gender

NTNU

Norwegian University of
Science and Technology






Ida Sund Morken

Depression from preschool to
adolescence - stability,
personality, and gender

Thesis for the Degree of Philosophiae Doctor
Trondheim, January 2024
Norwegian University of Science and Technology

Faculty of Social and Educational Sciences
Department of Psychology

NTNU

Norwegian University of
Science and Technology



NTNU
Norwegian University of Science and Technology

Thesis for the Degree of Philosophiae Doctor

Faculty of Social and Educational Sciences
Department of Psychology

© Ida Sund Morken

ISBN 978-82-326-7630-9 (printed ver.)
ISBN 978-82-326-7629-3 (electronic ver.)
ISSN 1503-8181 (printed ver.)

ISSN 2703-8084 (online ver.)

Doctoral theses at NTNU, 2024:14

Printed by NTNU Grafisk senter



ellel IC
® NTNU

Tidlig trygg i Trondheim



il



Abstract

In the transition from childhood to adolescence, there is a stark increase in depression, and a
female preponderance emerges. Evidently, preventative efforts are of great importance. To
that end, knowledge of potential risk and vulnerability factors is needed. This thesis focused
on the stability of depression from preschool into adolescence, the relation between
adolescent depression and personality traits, and the potential role of stressful life events
(SLEs) and bullying victimization on the female preponderance in depression. Existing
research on these matters has substantial limitations.

The current work is based on cohort data from the Trondheim Early Secure Study.
DSM-5-defined major depressive disorder (MDD) and dysthymia were measured biannually
with clinical interviews. Predictions were investigated by using within-person methodology,
which accounts for time-invariant confounding effects. In Study I (n = 1,042), we investigated
five types of stability in depression from preschool into adolescence (ages 4 to 14). In Study
II (n = 817), we examined whether changes in the Big Five personality traits predicted
increases in depressive symptoms in adolescence—and vice versa—across ages 10 to 16. In
Study III (n = 748, ages 8 to 14), we investigated if girls become exposed to more SLEs and
bullying victimization than boys, and if so: whether a gendered stress exposure mediated the
gender difference in depression. We also investigated whether predictions from these stressors
on depression were stronger for girls than boys in early adolescence.

In Study I, we found that childhood depression increased the risk of adolescent
depression, more strongly when compared to ones’ own level than with others’ depression
level. Increases or decreases in depression predicted later corresponding changes, in line with
the proposal that depression might lead to changed characteristics in the child or adolescent
and/or their environment which thereafter increases the risk of recurrence (the scar

hypothesis). We also found evidence for structural stability, indicating that the DSM-5 criteria

il



for MDD and dysthymia represent the same underlying constructs across childhood and
adolescence. The most frequent symptoms were irritability and concentration difficulties.
Notably, all types of stability increased when entering adolescence.

In Study II, we found that increased neuroticism predicted increases in depressive
symptoms, which is in line with a predisposition explanation for the relationship between
depression and personality. Moreover, increases in depressive symptoms predicted increased
neuroticism and decreased extraversion and conscientiousness—in line with the scar
explanation. Our findings suggest that these explanatory models may be in play already from
the age of 10.

Beyond replicating the female preponderance in early adolescent depression, Study I1I
showed that increased SLEs and bullying victimization predicted increased depression more
strongly for girls than boys—in early adolescence (i.e., just prior to the emerging gender
difference)—but not late childhood. Girls did not become exposed to more SLEs or to more
bullying victimization than boys. These results indicate support for the stress reactivity—but
not the stress exposure—explanation for the female preponderance in adolescent depression.

Collectively, our findings underscore the transition from childhood into early
adolescence as a period of risk for depression. All types of stability increase at this age, and
depression might have an impact on several personality traits. Our findings also suggest that
early adolescents with a history of early-onset depression as well as those scoring high on
neuroticism might me especially vulnerable to developing depression, and early adolescent
girls may react more strongly with increased levels of depression when exposed to SLEs and
bullying victimization. Childhood depression, high levels of neuroticism, and gendered stress-

reactivity may be accounted for in treatment and preventative efforts.
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1. INTRODUCTION
1.1.  Current context and focus

Depression is a serious health issue affecting over 300 million people worldwide
(World Health Organization, 2017) and is one of the leading causes of years lived with
disabilities (Global Burden of Disease, 2022). First onset typically occurs in early adolescence
(e.g., Merikangas et al., 2010a). Moreover, in this age period, a female preponderance in
depression emerges (Salk et al., 2017). Adolescent depression confers a risk for myriad long-
term detrimental outcomes, such as failure to complete secondary school, unemployment, and
poor physical health and social functioning in adulthood (Clayborne et al., 2019; Copeland et
al., 2021). Even subclinical levels of depression may lead to future negative outcomes, such
as major depressive disorder (MDD), as well as lower quality of life (Bertha & Balazs, 2013)
and earnings (Hakulinen et al., 2016).

During the last decade, the prevalence rates of depressive disorders and symptoms
have likely increased (Moreno-Agostino et al., 2021), including among adolescents (for a
meta-analysis, see Shorey et al., 2022). The same increase has been shown among adolescents
in Norway (Bakken, 2020; Braten et al., 2023)—where the present work was conducted.
Moreover, studies indicate that the gender difference in adolescent depression might be
widening (Bakken, 2020; Bréten et al., 2023; Platt et al., 2021). As such, preventing
adolescent depression—including the female preponderance—is crucial. To efficiently plan
and execute both preventative and treatment interventions, we must understand the etiology of
adolescent depression. Despite the substantial research literature on depression, crucial
knowledge gaps exist—especially from a developmental point of view.

Importantly, for many individuals, depression is a recurrent condition (Burcusa &
Iacono, 2007; Kovacs et al., 2016). Indeed, earlier depression increases the risk of recurrence

both during adulthood (Richards, 2011) and from adolescence into adulthood (Copeland et al.,



2021; Johnson et al., 2018). Depressive disorders may also be identified in the preschool
period (Vasileva et al., 2021). However, whether they reappear in adolescence has not been
thoroughly investigated. Moreover, we do not know whether the depression construct
measured in adolescents is the same when measured in children. To elucidate these questions,
different forms of stability in depression were investigated in Study I across ages 4 to 14.

As noted above, uncovering the factors that might contribute to the development of
adolescent depression is critical. In observational research, it is necessary that these factors
(e.g., childhood emotional neglect, Glickman et al., 2021; premature birth ElHassan et al.,
2023) present as statistical risk factors. Characteristic ways of feeling, acting, and thinking—
often defined as personality (Allport, 1961)—could confer one such factor. Indeed,
particularly high or low levels of some personality traits as captured in the Five Factor Model
(FFM; John, et al., 2008) have been suggested to play an etiological role in adolescent
depression (Klimstra et al., 2010). This causal direction is captured in the predisposition
model (Ormel et al., 2013). Furthermore, adolescent depression might impact personality
development. The scar model entails that depression leaves changes in personality traits after
the depressive episode has subsided (Ormel et al., 2013). Whether the predisposition and scar
models apply in adolescence—and already from the earliest adolescent years—is
undetermined. In Study I1, we investigated whether changes in the Big Five personality traits
predicted increases in depressive symptoms—as well as the reverse—across ages 10 to 16.

Finally, several explanatory models have been developed to account for the female
preponderance in depression (e.g., Cyranowski et al., 2000; Hankin & Abramson, 2001; Hyde
& Mezulis, 2020). The stress exposure model proposes that when entering adolescence, girls
become exposed to more stress than boys—and therefore more depressed (Hammen, 2009b;
Hankin et al., 2007). A related explanation is the stress reactivity model: girls react more

strongly to stress than boys do, in the form of more depression (Hammen, 2009b; Hankin et



al., 2007). Two well-established risk factors for adolescent depression are stressful life events
(SLEs; Ge et al., 1994) and bullying victimization (Christina et al., 2021). However, whether
increased exposure or reactivity to these stressors contribute to explaining the gender
difference in depression is uncertain. In Study III, we examined if girls become exposed to
more stress than boys in early adolescence and whether gendered stress exposure mediates the
gender difference in depression. We also investigated whether increased stress predicted
increases in depressive symptoms to a stronger degree in girls than boys—and more so in
early adolescence than late childhood.

Despite theoretical and research efforts to gain knowledge about the development of
adolescent depression—including the gender difference—many unanswered questions
remain. When compared to the research base on adult depression, considerably fewer studies
focus on childhood and adolescence—and existing studies have important limitations. First,
previous longitudinal studies have almost exclusively applied traditional regression-based
methods. These examine whether an individual’s level of a risk (or protective) factor—
compared to others’ levels of this factor—predicts an individual’s depression level—
compared to others’ depression levels. Thus, these methods render it unclear whether
longitudinal associations reflect between-person differences in levels of the predictor and
depression, or within-person changes in the predictor and depression (Hamaker, et al., 2020).
Moreover, results from these studies do not necessarily imply that a predictor explains (i.e.,
causes) adolescent depression; rather, it may appear due to confounding effects stemming
from unmeasured factors (Hamaker et al., 2020). Confounding effects may be time variant,
stemming, for example, from a newly occurring life event (Ge et al., 1994). They may also be
time invariant, stemming, for example, from relatively stable parental practices increasing the
likelihood of both a predictor (e.g., bullying victimization) and later depression to occur

(Tang et al., 2018). By contrast, within-person methodology disentangles between- and



within-person information by using participants as their own controls and thus accounts for
one of these types of confounding effects: the time-invariant (Berry & Willoughby, 2017). To
date, few studies on child and adolescent depression have applied such methods—and none
directly inform the research questions in the current thesis. In our studies, we applied within-
person methodology and therefore informed on possible explanations for adolescent
depression to a stronger degree than previous studies. Evidently, though, time-variant
confounding persists. Notwithstanding, given that observational methods are not able to meet
all assumptions for a causal relationship, causal inferences are not possible (Mund & Nestler,
2019). As such, the results from the studies included in this thesis inform on the /ikelihood of
etiology.

A second limitation of the prior longitudinal studies is that they almost exclusively
began in early adolescence. The typical baseline age is 12—13 years—paralleling the age that
depression first becomes more prevalent (Merikangas et al., 2010a) and the female
preponderance first emerges (Salk et al., 2017). However, changes in a predictor—such as a
personality trait or a stressor—should occur before the increase in the outcome (depression).
Personality traits may temporarily change while an adolescent is depressed (Ormel et al.,
2013), and depression may generate stress—at least partly dependent on the adolescent’s
characteristics and behavior (Hammen, 2009a). Hence, changes in these factors from ages 12—
13 and onward do not imply that the personality trait or stressor are unequivocal predictors of
increased depression. The changes in these factors could rather be effects of increased
depression during the same period. Thus, to explain adolescent depression—including the
gender difference—occurring as young as ages 12—13, it is important to design studies with a

younger baseline age.



1.1.1. Overarching research questions
Based on the empirical and methodological issues presented above, this thesis aims to
answer the following questions:
a) Is depression a stable phenomenon across preschool into adolescence?
b) Do personality traits predict changes in adolescent depression? Furthermore, does
adolescent depression predict changes in personality traits?
¢) Do girls become exposed to more stress in the transition to adolescence? If so: does
such a gendered stress exposure mediate the gender difference in depression? And/or
does stress predict depression to a stronger degree for girls than boys?
1.2.  Childhood and adolescent depression
Depression is characterized by persistent feelings of sadness, irritability, and/or loss of
interest in things and activities the child or adolescent used to enjoy. It may leave the child or
adolescent more socially withdrawn, with feelings of worthlessness and guilt, suicidal
thoughts, and, in some cases, even suicide attempts (e.g., Bernaras et al., 2019). Historically,
depression has been conceptualized and understood from differing perspectives, such as
psychoanalysis, behaviorism, interpersonal theories, cognitive psychology—and biological
theories (for an overview, see Carr, 2015). In current-day research—and clinical work—
diagnostic systems are often used to identify and classify depression. The Diagnostic and
Statistical Manual of Mental Disorders (DSM-5; American Psychiatric Association, 2013)
and the International Classification of Diseases (ICD-11; World Health Organization, 2022)
cover mental disorders. These systems have been developed according to international expert
working groups named by the American Psychiatric Association and the World Health
Organization, respectively. In the studies included in the current thesis, we measured

depression according to the DSM-5, which is presented in Section 1.2.1.1.



Importantly, these diagnostic systems are purely descriptive, and a depression
diagnosis may entail different symptom constellations for different individuals. Accordingly,
depression is considered a syndrome (a co-occurring collection of symptoms; Kendler &
First, 2010) and not a disease (a condition with an identified cause in the organism; Miriam-
Webster, 2023). Therefore, the diagnostic systems cannot precisely define how depression
will present for a given individual, nor can they inform on the underlying causes or sustaining
mechanisms.

1.2.1. Conceptualization and measurement
1.2.1.1.  The construct of depression according to the DSM-5

According to the DSM-5, depressive disorders have one common feature: a sad or
irritable mood and/or anhedonia. In the current work, depression was operationalized as major
depressive disorder (MDD) and dysthymia—as defined by the DSM-IV—in the first waves of
the study beginning in 2007. In 2013, DSM-5 was published. Dysthymia, chronic minor
MDD, and recurrent MDD without recovery between episodes now fall under the term
persistent depressive disorder (PDD; Schramm et al., 2020). An important difference from
DSM-IV-defined dysthymia is that during the PDD episode, MDD may be continuously
present. Even so, the dysthymic symptoms remained unchanged in the DSM-5 (American
Psychiatric Association, 2013). The studies included in the current thesis include measures of
depressive disorders before (ages 4, 6, 8 and 10) and after (ages 12, 14 and 16) the
introduction of DSM-5. Given that the symptoms described in DSM-IV and -5 are the same,
we consequently use the term “dysthymia” in the studies.

MDD and dysthymia are the two most common depressive disorders, with some
overlap in symptoms (see Table 1). In MDD, the core symptoms (i.e., symptoms that must be
present for a diagnosis) are depressed mood or loss of pleasure/interest (anhedonia). In

dysthymia, the core symptom is depressed mood. Which and how many of the other



symptoms—as well as how long they last—determines whether the episode is classified as

MDD or dysthymia.!

Table 1: DSM-5 symptoms of MDD and dysthymia

Symptoms MDD Dysthymia
Depressed mood/irritability v v
Significant weight loss (appetite) or gain N4 v
Insomnia or hypersomnia v v
Fatigue or loss of energy N4 N4
Diminished ability to think or concentrate, Ng Ng
or indecisiveness

Anhedonia/marked diminished interest or Ng

pleasure in most or all activities

Psychomotor agitation/retardation Ng

Feelings of worthlessness or excessive v

or inappropriate guilt

Recurrent thoughts of death (not just fear v

of dying) or suicidal ideation, plan, or

attempt

Low self-esteem v
Feelings of hopelessness N4

Source: DSM-5; American Psychiatric Association (2013).

When applied to children and adolescents, there are some adjustments to the DSM-5 criteria
for adults. First, the core symptoms are extended from depressed mood (for MDD and
dysthymia) or loss of interest/pleasure (for MDD) in adults to also include persistent
irritability. Second, significant weight loss or gain may be replaced by “failure to meet

expected weight gains”. Third, for dysthymia, the duration of symptoms must be at least one

' The symptoms should not be attributed to the physiological effects of a substance or a medical condition, nor
to a psychotic disorder (American Psychiatric Association, 2013).



year (two years in adults). Of note, in the interview we used in Study I to measure MDD at
ages 4 and 6, as proposed by Luby et al. (2002) age-appropriate criteria for suicidality were
added: persistent preoccupation with death or self-harm in play. Luby et al. (2002) found
empirical support for these criteria, for example, in that children diagnosed with depression
had higher levels of death-related or suicidal themes in play (61%) when compared to normal
and externalizing disorder control groups. For the sake of order, no such adjustments for
children or adolescents are made in the ICD-11. Thus, the ICD-11 implicitly conveys that
depression appears the same in children, adolescents, and adults.
1.2.1.2.  Categorical and dimensional conceptualizations

When applying a dimensional conceptualization—which is common within the field of
developmental psychopathology (Cicchetti & Toth, 2009)—depressive symptoms are not
categorically separated into clinical versus subclinical depression. The underlying
measurement assumption is that depressive symptoms are quantitative, continuous, and linear
(Essau & Ollendick, 2009). Thus, a dimensional approach differentiates between individuals
with various degrees or numbers of depressive symptoms, including those that do not reach a
clinical threshold. More cases are included, which increases the variability in depression
scores and thus statistical power (Field 2013). Increased power reduces the risk for Type 2
errors, or false negatives (Field, 2013). Given that prior research has shown a very low
prevalence of depression in the preschool period (Vasileva et al., 2021), this advantage is
especially relevant for Study I in which we investigated depression from age 4.

Finally, research has shown that even subclinical levels of depression are associated
with impaired familial, school, and peer functioning, other psychiatric disorders, and suicide
(Gibb, 2014; Rudolph & Flynn, 2014). Thus, preventing depressive symptoms before they

reach a level at which they warrant a clinical diagnosis is important. Studies using a



dimensional approach inform on the development of subthreshold depressive symptoms and
may therefore provide knowledge relevant for preventative efforts.
1.2.1.3.  Questionnaires versus clinical interviews in research

In research on categorically defined depression, clinical interviews are often used,
which include specific diagnostic criteria. Interviews are costly and time-consuming to
administer, but they also have several advantages. For example, they allow the interviewer to
register symptoms that the person afflicted by depression may not be aware of (Essau &
Ollendick, 2009). An example is psychomotor retardation, i.e., the slowing down of body
movements. Moreover, when interviews are structured or semi-structured, there is less risk
that different interviewers will ascribe different degrees of clinical significance to a particular
symptom (Le Couteur & Gardner, 2008). Finally, because the semi-structured format in
particular allows for follow-up questions, resolves inconsistencies, and elicits examples
(Klein, 2023). They provide more information about the quality and intensity of the
depressive symptoms than is possible with structured interviews and questionnaires.

By contrast, studies with a dimensional conceptualization of depression often use
questionnaires (Essau & Ollendick, 2009; Verhulst & Van der Ende, 2008). Questionnaires
have several advantages: They are inexpensive and easy to administer; they often have
normative data to determine severity (Essau & Ollendick, 2009; Verhulst & Van der Ende,
2008); and most are psychometrically sound as regards reliability and validity (Stockings et
al., 2015). However, there are several limitations. Many questionnaires include items that do
not describe depressive symptoms as defined by the DSM (Bernaras et al., 2019), e.g., “1
didn’t have any fun at school” (Costello & Angold, 1988). They also lack information on the
onset, duration, and frequency of depressive symptoms (Essau & Ollendick, 2009). Stockings
et al. (2015) conducted a meta-analysis including the most common questionnaires and found

evidence for moderate sensitivity (proportion of depressed children correctly assigned with a



diagnosis) and specificity (correctly not assigned) (e.g., Shean & Baldwin, 2008). Positive
predictive power (the proportion of the children assigned with depression actually depressed)
(Thelle & Laake, 2008) was mostly poor (Stockings et al., 2015). Finally, questionnaires are
limited by the informant’s perspective. Even though this may be partially amended by using
multi-informant data (Verhulst & Van der Ende, 2008), this is rarely done in research on
childhood or adolescent depression.
1.2.1.4.  Conceptualization and measurement in the current work

As described above, there are apparent advantages to using clinical interviews in
research. Moreover, a dimensional classification of depression confers increased statistical
power. Given these advantages, we combined clinical interviews with a dimensional
conceptualization of MDD and dysthymia. One exception was Study I (different types of
stability): we applied a categorical approach when suitable to the research question (e.g.,
when investigating the prevalence of these disorders).

Given that our research questions pertained to the depression-phenomenon and not
MDD or dysthymia specifically, we used a combined measure of symptoms of MDD and
dysthymia. It follows that the implications that can be drawn concern depressive symptoms in
general. Of note, though, in Study I on stability, MDD and dysthymia were investigated
separately. Their stability may differ (e.g., because the duration criterion for dysthymia is at
least one year). Moreover, it has been reported that one type of depression might increase the
risk of another (e.g., Klein et al., 2006). Therefore, the stability of a combined measure of
MDD and dysthymia may not necessarily confer on each specific depressive disorder.

Finally, in our studies, we interviewed multiple informants (parents and children),
which is ideal when measuring child psychopathology (Achenbach, 2006; Achenbach et al.,
1987). We were thus able to capture depressive symptoms from different vantage points while

reducing the likelihood of common source bias.
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1.2.2. Is depression the same construct across childhood and adolescence?

Another question relevant to the conceptualization of depression is whether one
captures the same construct in different age-groups. Historically, it was thought that children
could not suffer from depression (Schulterbrandt & Raskin, 1977). However, in more recent
years, depression has been identified in children as young as preschool age (Lavigne et al.,
2009; Vasileva et al., 2021). That said, whether depression is the same phenomenon across
childhood and adolescence (Weiss & Garber, 2003)—stability of form—is an important but
somewhat neglected issue.

Stability of form may be described two-fold: a) structural stability: if the symptoms
that are most important to the overall depression construct are the same across developmental
levels; and b) frequency of individual symptoms: if the symptoms that are most typical are the
same across ages (Weiss & Garber, 2003). Although the frequency of individual symptoms
may change with age, they could be equally important to the overall construct. Notably, the
DSM-5 criteria for childhood depression (the inclusion of irritability as a core symptom, the
changed weight criterium, one-year duration of dysthymia as opposed to two years for adults)
are identical across earlier childhood and adolescence. Therefore, the DSM-5 presupposes
structural stability across these ages. Clinically, it is important to know whether a DSM-
defined symptom is in fact indicative of a depression diagnosis among youths. Also,
establishing structural stability in the depression construct is a prerequisite for interpreting
other types of stability. For example, if results indicate that childhood depression increases
the risk for adolescent depression (i.e., rank-order stability), it is important to know whether
the constructs we measure in the two developmental periods are identical.

Previous meta-analytic findings on (a) structural stability are mixed. Some studies
report that symptoms are equally important to the depression construct across ages (reviewed

by Weiss & Garber, 2003). Others have found guilt to be more important in children (Weiss
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& Garber, 2003), and anhedonia (Weiss & Garber, 2003) and fatigue (Lahey et al., 2004;
Weiss & Garber, 2003) in adolescents. Furthermore, most population-based studies have used
questionnaires that include only some of the DSM-defined symptoms and, additionally: non-
DSM symptoms. Meta-analytic results on b) frequency of symptoms indicate that some
symptoms (e.g., anhedonia, social withdrawal, hypersomnia, weight gain, hopelessness) are
more typical in adolescence than in earlier childhood (Weiss & Garber, 2003). However, the
population-based (i.e., not clinical) studies included in this meta-analysis have used
questionnaires that do not include all the DSM-defined depressive symptoms. Moreover, there
is a dearth of research after the mid-1990s. Collectively, whether the structure of DSM-
defined diagnoses holds across preschool into adolescence—and which symptoms are most
frequent at which ages—is uncertain and was investigated in Study 1.

1.2.2.1.  The increased prevalence from childhood to adolescence

A fundamental question regarding the development of depression concerns how
common it is at different ages. Even though depression has been identified in very young
children (Lavigne et al., 2009) the prevalence is substantially higher in adolescence (Hankin
et al., 2015; Merikangas et al., 2010b). However, exactly when, from preschool age to
adolescence, the increase in depression occurs is somewhat unclear.

When investigating how common depression is among children (i.e., prevalence), a
categorical approach is usually applied. Previous studies on the preschool period have found
low prevalence rates for both MDD (0.3%) and dysthymia (0.2%-0.3%) (Lavigne et al., 2009;
Wichstrem et al., 2012). In later childhood, the prevalence is seemingly higher, with estimates
for MDD between 0.3% (Ford, Goodman, & Meltzer, 2003) and 1.6% (Merikangas et al.,
2010a) and dysthymia between 0.1% (Costello et al., 1996) and 0.8% (Merikangas et al.,

2010a). In early adolescence, the prevalence rates for MDD vary between 3.8% (Merikangas
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et al., 2010a) and 5.5% (Avenevoli et al., 2015). For dysthymia, the prevalence estimates are
between 0.2% (Gau et al., 2005) and 1.1% (Merikangas et al., 2010a).

Collectively, when inspecting prevalence rates, both MDD and dysthymia seem to
increase from preschool age until early adolescence. A few studies have investigated when
across these ages, the increases occur. Only one study has examined the potential increase of
MDD in earlier childhood and found no increase from ages 5-7 to 8-10 (Ford et al., 2003). In
these ages, dysthymia has not been investigated. From middle childhood into adolescence,
results on MDD are mixed. One study did not find any increase from ages 9 to 13 (Costello et
al., 1996), while two studies indicated an increase around age 13 (an increase from ages 11-12
to 13-15; Ford et al., 2003; and from ages 8-11 to 12-15; Merikangas et al., 2010a). As
regards dysthymia, two studies reported no change (Costello et al., 1996; Merikangas et al.,
2010a). With the exception of one study conducted in Great Britain (Ford et al., 2003)—the
studies are conducted in the United States, and research in the northern European context is
lacking. Both the prevalence rate and when the potential increases in MDD and dysthymia
occur were investigated as part of Study I.

Summing up, depression is more common in early adolescence than in very young
children, even though the exact timing of this change in the prevalence is uncertain. Studies
also show that depression increases even further into middle to late adolescence (e.g., Hankin
et al., 2015; Merikangas et al., 2010b). Therefore, understanding why depression often
emerges in adolescence is pertinent.

Notably, adolescence is marked by normative neurobiological, hormonal,
psychological, and social changes (Cicchetti & Toth, 2009). Many of these have been
suggested to increase the vulnerability for depression in the early adolescent period (see e.g.,
Cicchetti & Toth, 2009; Harter, 2015; Nolen-Hoeksema & Hilt, 2013; Rapee et al., 2019).

Based on these prior literature reviews, I will provide examples of developmental aspects
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related to puberty and psychosocial changes in the following. These developmental
considerations were not investigated in the studies included in the current thesis. Yet, they
provide a wider context for the development of adolescent depression and the specific
research questions we did investigate.
1.3. Developmental considerations for adolescent depression
1.3.1. Pubertal development

Pubertal development involves hormonal, physical, and cognitive changes. These
require a concerted effort activated by the hypothalamic-pituitary-gonadal (HPG)-axis
(Bordini & Rosenfield, 2011). An overall higher estrogen level in girls and a higher
testosterone level in boys facilitate the development of reproductive maturation and primary
sexual characteristics (Sisk & Foster, 2004). The growth hormone (GH) drives the
development of secondary sexual characteristics (Bordini & Rosenfield, 2011) and physical
growth. For girls, this entails increased height and more overall fat and hip-width, and for
boys: height, muscle mass, and shoulder width (Carr, 2015). Importantly, all these pubertal
changes occur in the age-period in which the prevalence of depression first increases
(Merikangas et al., 2010a), and the female preponderance first emerges (Salk et al., 2017).
Entering puberty has been shown to increase the risk of internalizing disorders, even more so
than chronological age (reviewed by Mendle, 2014 and; Pfeifer & Allen, 2021). It is therefore
likely that several of the normative changes associated with puberty, including pubertal
timing; changes in emotional reactivity and regulation; and sleep debt, leave adolescents
vulnerable to depression.
1.3.1.1.  Pubertal timing

Pubertal timing may be defined as the adolescent’s relative pubertal development
when compared with other same-gender, same-age, adolescents, classifying the individual as

CEINT3

“early”, “on-time”, or “late” (Petersen & Taylor, 1980). In Norway, the average age for the
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emergence of primary sexual characteristics in 2020 was 10.4 for girls (Bruserud et al., 2020)
and 11.7 for boys (Madsen et al., 2020)—ages comparable with other northern European
countries (Oehme et al., 2020). The changes in body composition also begin about one to two
years earlier in girls (Carr, 2015).

Deviating pubertal timing has been proposed as a risk factor for psychopathology
(Graber, 2013; Mendle & Ferrero, 2012; Reardon et al., 2009), including depression (Ge et
al., 2001; Negriff & Susman, 2011; Wichstrem, 1999). Some find early timing as a risk factor
for depression only in girls (Ge et al., 2001)—while others find a risk for both genders
(Negriff et al., 2008; Wichstrem, 1999). Results from a recent meta-analysis indicate that
early pubertal timing is a risk factor for the overall dimensions of internalizing and
externalizing psychopathology, but equally so for girls and boys (Ullsperger & Nikolas,
2017). Whether there is a gender difference in risk of early timing on depression specifically
should be investigated meta-analytically. As of now, available evidence indicates early timing
as a risk factor for both girls and boys. However, as Ullsperger and Nikolas (2017) note,
mechanisms explaining why early timing predicts depression—as well as potential
moderators for this prediction—might be gender-specific. For example, gaining more weight
than most same-gender peers might pose a stronger risk for depression in girls than boys (e.g.,
Hyde et al., 2008).
1.3.1.2. Emotional reactivity and regulation

Early adolescence is characterized by a discrepancy between emotional reactivity (the
tendency to experience frequent and intense emotional arousal) and response inhibition
(Rapee et al., 2019). Pubertal hormones likely influence the rapid maturation of brain areas
involved in bottom-up limbic reward and socioemotional systems associated with increased
emotional reactivity (Somerville et al., 2010). By contrast, the prefrontal cortex (PFC)—and

associated executive cognitive functions involved in response inhibition—develop in a more
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linear and gradual manner throughout adolescence and into early adulthood (Somerville et al.,
2010; Steinberg, 2008). Therefore, the discrepancy between reactivity and inhibition peaks in
early adolescence and decreases towards early adulthood (Rapee et al., 2019). Thus, early
adolescents become rapidly emotionally activated and thereafter struggle to inhibit (i.e.,
down-regulate) or adjust accompanying behavioral tendencies (Arain et al., 2013). This may
leave them with intense and prolonged negative affect—with obvious parallels to emotional
disorders (Rapee et al., 2019; Somerville et al., 2010).

The emotion regulation (ER) strategies adolescents use may also confer vulnerability
for depression. Pubertal hormones contribute to the development of brain-areas involved in
higher-order cognitive processes (Larsen & Luna, 2018) even though they develop slower
than the limbic system (Somerville et al., 2010). These cognitive advancements allow
adolescents to more easily self-regulate than younger children (Silvers et al., 2012), including
through the use of cognitive regulation strategies (Compas et al., 2017). However, such
strategies may not necessarily be adaptive in this age. For example, a meta-analysis found that
the use of cognitive reappraisal and emotional suppression predicted increased internalizing
symptoms in adolescents but not in children (Compeas et al., 2017). Another ER-strategy is
rumination (Aldao, Nolen-Hoeksema, & Schweizer, 2010): responding to negative feelings
and experiences by passively and repeatedly focusing on distress, possible causes, and
consequences (Nolen-Hoeksema et al., 2008). Rumination has also been shown to predict
adolescent depression (Hankin, 2008; Young & Dietrich, 2015) (for a discussion on co-
rumination, see section 1.3.2.1.).
1.3.1.3.  Sleep

In early adolescence, there is a major change in the timing of and need for sleep (e.g.,
Short et al., 2018). An increase in estradiol and testosterone likely delays circadian rhythms

and the sleep/wake cycle (Hagenauer & Lee, 2012). Sleepiness takes longer to accumulate
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during the day (Jenni et al., 2005). The changes allow adolescents to stay awake longer, with
a corresponding need for a later wakening (Carskadon, 2011), while school starts at the same
hour as in earlier childhood. This may explain why many adolescents have a sleep-debt
(Rapee et al., 2019). Use of technological devices late at night or in bed may also lead to
reduced sleep (Hysing et al., 2015). For example, both the use of a mobile phone
specifically—as well as the number of devices in the bedroom—have been associated with
more sleep-problems in adolescents (Bruni et al., 2015).

Sleep-debt increases the risk of adolescent depression (Short et al. 2020). The
relationship between sleep-debt and depression is most likely bidirectional (Kelly & El-
Sheikh, 2014)—and naturally so given that sleep disturbances are a symptom of depression
(American Psychiatric Association, 2013). However, prior studies do indicate that sleep-
disturbances more strongly predict adolescent depression rather than the opposite (Kelly &

El-Sheikh, 2014; Lovato & Gradisar, 2014).

1.3.2. Psychosocial changes

The entrance into adolescence is marked by major psychosocial changes (Rudolph &
Klein, 2009). Parents, peers, and teachers have differing expectations (Harter, 2015), while
the concern with the evaluation of others increases (Harter, 2015; Westenberg et al., 2004).
Thus, the social world becomes more complex. Pubertal reproductive hormones likely
activate motivational tendencies towards potential romantic partners, an overall social
reorientation from parents towards peers (Forbes & Dahl, 2010), as well as increased
sensation-seeking: the motivational tendency to want to experience high-intensity, exiting
experiences (reviewed by Bailen et al., 2019; and by Forbes & Dahl, 2010). The emotionally

reactive early adolescent more often places themselves? in high risk-situations than younger

2 In the papers, we used the terms “him/himself/his” or “her/herself/hers”. In the thesis however, I use
“they/themselves/their”. This is a generic singular third-person singular pronoun, which is endorsed by the APA
because it is inclusive of all people (https://apastyle.apa.org/style-grammar-guidelines/grammar/singular-they)
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children (Forbes & Dahl, 2010). Previous research has focused on a range of psychosocial
stressors, spanning teen pregnancy, parental divorce and sexual assault (Hammen, 2009b).
The focus herein will be on stressful life events (SLEs).

SLEs are usually measured with checklists or interviews sampling a variety of events
and experiences covering a broad range of seriousness and deemed especially relevant in
childhood and adolescence (Grant et al., 2004). Examples of commonly included events are
parental divorce, having experienced a fight with a close friend; losing a pet; moving, and
having experienced violence. Most prior studies indicate an increase in SLEs from middle
childhood to adolescence (Ge et al., 1994; Jenness et al., 2019; Larson & Ham, 1993), albeit
with one exception (Garber et al., 2002). Furthermore, most studies report that SLEs predict
depression in early adolescence (e.g., Ge et al., 2001). Whether the predictions are stronger in
this age-group compared to earlier childhood has not been investigated. As of now, the
evidence suggests that increased SLEs may help explain why depression becomes more
prevalent in adolescence.
1.3.2.1.  Peers

As noted above, the social reorientation of early adolescence entails an interest in—
and pursuit of—contact with peers and potential romantic partners (Forbes & Dahl, 2010).
Peers become the primary source of social support (Harter, 2015). In parallel, an advancing
capacity to imagine multiple perspectives (Enright et al., 1980) likely contributes to a peak in
self-consciousness (Harter, 2006) which decreases towards young adulthood (Frankenberger,
2000). These developmental changes may leave the early adolescent vulnerable to depression
in different ways.

First and foremost, if the adolescent does not perceive peer social support as available,
they might feel rejected (Harter, 2015). Lack of support may threaten a fundamental need to

belong (Baumeister & Leary, 1995; Verhagen et al., 2018). Second, the adolescent may not
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seek out support when they need it (Thompson et al., 2006). Both of these processes may
increase the risk of depression (Baumeister & Leary, 1995; Thompson et al., 2006). Of note,
adolescents internal working models—mental representations formed through early
experiences with their parents (Bowlby, 1982)—might influence adolescent depression
(Rudolph, 2009). Children that experience inconsequential or unreliable support, love, and
attention might construe a negative internal working model: that they are not worth being
loved, and that other people are unreliable or will not respond when they are needed (Bowlby,
1982). When these children become adolescents, they may more readily feel rejected
(Rudolph & Klein, 2009) and be less likely to perceive and seek peer social support in the
face of stress (Thompson et al., 2006).

Related to rejection by peers: bullying victimization is another important risk factor
for adolescent depression (Christina et al., 2021). Although bullying victimization may not
increase in adolescence (McLaughlin et al., 2009; Sweeting et al., 2006; Wendelborg, 2020),
early adolescents display increased emotional reactivity (Rapee et al., 2019) —especially to
social cues—when compared to children and adults (Bailen et al., 2019; Hare et al., 2008;
Somerville et al., 2013). The increased importance and salience of peers (Harter, 2015; Rapee
et al., 2019)—coupled with stronger emotional reactions—might leave the early adolescent
more vulnerable to peer rejection and bullying victimization than younger children.

Arguably, social media introduces a widening of the peer context. Moreover, it
broadens the adolescent’s developmental microsystem: the relation between the developing
person and their environment in the immediate setting (e.g., home, school) (Bronfenbrenner,
1977). This may have advantages (Valkenburg et al., 2022). For example, it provides
opportunities for connecting with peers and communities beyond the immediate environment,
e.g., peers from other parts of the country or world. Social media might also confer increased

risk (Valkenburg et al., 2022), and some claim that the introduction of screen-use and social

19



media has contributed to the likely increase in mental health issues in the last decade,
especially for girls (Twenge, 2020). One meta-analysis showed a dose-response relationship
with a stronger association with depression with each hour spent on social media (Liu et al.,
2022). However, most other meta-analyses show only modest associations with depression
(Cunningham et al., 2021; Hancock et al., 2022; Vahedi & Zannella, 2021; Yoon et al., 2019),
or mixed findings (Ivie et al., 2020). One recent TESS study (the same cohort as in the current
work) found that the frequency of social media use did not predict depression across ages 10
to 16 (Steinsbekk et al., 2023), and Scherr et al. (2018) found that depression predicted social
media use rather than the reverse. It is likely that whether social media is harmful depends on
the activity being played out. For example, cyberbullying has been shown to predict
depression (Hu et al., 2021). Moreover, Biittner and Rudert (2022) found that not being
tagged in posts leads to an overall negative mood, especially in those scoring high on the need
to belong—indicating potential detrimental effects of social exclusion. The research field is
still relatively new, and future studies should keep investigating which activities may be
detrimental and regarding which outcomes (e.g., not directly for depression, but sleep quality
or body dissatisfaction). (See more in section 1.3.2.2. on body dissatisfaction).

Finally, the peer context may be an arena for co-rumination, which poses a risk for
depression (Hankin et al., 2010; Spendelow et al., 2017; Stone et al., 2011). Co-rumination
involves frequently and repeatedly discussing and speculating about the same problem,
encouraging each other to discuss problems, and to focus on negative feelings (Rose, 2002).
Co-rumination has potential advantages such as improved friendship quality (Felton et al.,
2019)—perhaps because of the intimacy from social sharing (Rose, 2021). However, studies
have also shown that co-rumination might generate interpersonal stress, which increases the
risk of depression (Hankin et al., 2010; Rose et al., 2017). Examples are fighting with a friend

or a romantic breakup (Hankin et al., 2010).
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1.3.2.2.  Relational self-esteem

Adolescence is marked by changes in self-esteem. Here, I will focus on global and
relational self-esteem. Global self-esteem can be defined as a general evaluation of the self,
and thus reflect how worthy the person feels (e.g., Rosenberg et al., 1995). The early
adolescent experiences a drop in global self-esteem (Robins et al., 2002) which thereafter
increases towards adulthood (von Soest et al., 2016).

Global self-esteem has also been defined as the sum of evaluations in domain-specific
self-concepts (e.g., physical self-esteem, athletic competence) (Marsh & Shavelson, 1985).
Harter et al. (1998) have proposed the term relational self-esteem, which entails that an
individual’s feeling of self-worth vary as a function of the relational context. This might be
particularly relevant in the early adolescent period, marked by increased self-consciousness
and concern with the evaluation of others (Harter, 2006; Westenberg et al., 2004). According
to Harter (2015), self-esteem in different domains is related to how accepted and supported
the early adolescent feels within different relationships: physical appearance, likability by
peers; and athletic competence pertain to the peer context; academic competence and
behavioral conduct pertain to the parent context. Studies have provided factor-analytic
support for these domains in adolescents (e.g., Wichstrem, 1995), and shown that physical
appearance (body dissatisfaction) predicts lower global self-esteem (von Soest et al., 2016).
Moreover, body dissatisfaction (Paxton et al., 2006; von Soest et al., 2016) and global self-
esteem (e.g. Chang et al., 2018) both predict depression.

As reviewed above, social media represents a widening of the peer context and may
conceivably influence the adolescent’s relational self-esteem. However, findings are mixed,
possibly depending on which activities adolescents engage in (reviewed by; Krause et al.,
2021, and by; McLean et al., 2019). For example, based on a systematic review, Krause et al.

(2021) conclude that social comparison may lead to lower self-esteem, and positive feedback
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may lead to higher self-esteem. McLean et al. (2019) suggest that social comparison leads to
body dissatisfaction specifically. This is in line with a TESS study showing that other-
oriented—but not self-oriented—use of social media predicted more appearance
dissatisfaction, at least in girls (Steinsbekk et al., 2021).

Evidently, the transition to adolescence is marked by important developmental
advances involving puberty and psychosocial changes, which may render the early adolescent
vulnerable to depression in various ways. Against this backdrop—I will now move on to the
literature that more closely elucidates the research questions of this thesis: the stability of
depression from preschool to adolescence (1.4.); the relationship between adolescent
depression and personality (1.5.); and the female preponderance in adolescent depression
(1.6.).

1.4. Does childhood depression increase the risk of adolescent depression?

Depression has been shown to be a recurrent disorder during adulthood (reviewed bys;
Richards, 2011), and from adolescence into adulthood (e.g., Johnson et al., 2018; Waszczuk et
al., 2016). As previously described, depression may be identified in very young children
(Vasileva et al., 2021). Even if it is low-prevalent, this opens the possibility that childhood
depression increases the risk for adolescent depression. However, whether this is the case is
uncertain. Moreover, as will be detailed below, different types of stability inform on this
question.

1.4.1. The risk of staying a “high-scorer”

Previous research on the risk of recurrence has investigated the increased risk for
future depression among those who have been depressed compared to those who have not:
rank-order stability. Statistically, such stability has been investigated with odds ratios (OD),
correlations, and predictions, which tap into an individual’s risk of depression relative to the

group. Most research has been done on adults (Richards, 2011) and from adolescence into
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adulthood (e.g., Johnson et al., 2018). Even so, few studies have investigated younger
samples.

Research on whether diagnosed (categorically defined) depression increases the risk of
later depression may be interpreted as rank-order stability. Copeland et al. (2013a) did not
identify rank-order stability in a combined measure of MDD and dysthymia diagnoses from
late childhood into adolescence. However, given that depression was infrequent in late
childhood in this sample, the study had low statistical power—rendering the results uncertain.
Moreover, no study has investigated depression—as MDD and dysthymia are measured
separately—in a community sample from preschool into adolescence.

Rank-order stability has also been investigated with a dimensional measurement
approach. Two studies found evidence for rank-order stability (Finsaas et al., 2018; Mason et
al., 2017). However, Mason et al. (2017) did not cover the age-span from childhood into
adolescence, as they studied stability from early adolescence (age 11) and onwards.
Furthermore, they used a self-reported questionnaire that only partly covered DSM-defined
symptoms of MDD and dysthymia (an anxiety/depression sub-scale). Finsaas et al. (2018)
studied rank-order stability from preschool into early adolescence (age 12) but did not cover
the expected increase in depression affer this age-period. Also, they used a combined measure
of MDD, dysthymia, and depressive disorders not otherwise specified.

In sum, the magnitude of the rank-order stability of DSM-5-defined MDD and
dysthymia from preschool to adolescence is undetermined. Also, MDD and dysthymia may
show differing stability, but no studies have investigated these disorders separately nor their
stability from preschool until affer age 12-13 when depression first increases. Therefore,
whether childhood MDD and dysthymia increase the risk of adolescent depression—when

compared to other adolescents—needs further inquiry. This was one of the aims of Study I.

23



1.4.2. The risk of staying at the same level

Importantly, rank-order stability implies a risk for future depression when compared to
other children: whether a child maintains their depression level relative to others. However,
for clinical and preventative purposes, it is more valuable to know the likelihood that a
depressed child or adolescent stays at the same level in the future—for example, to assess
what may occur if the child does not receive treatment. Absolute stability concerns to what
extent an individual at a specific depression level stays at this depression level in the future
and can therefore not be illuminated by correlational approaches used for rank-order stability,
which mix between-person and within-person information. As part of Study I, we investigated
absolute stability across preschool into adolescence.

1.4.3. Does childhood depression leave “depressive scars?”

One possible explanation for the above-noted rank order stability is captured in the
scar-hypothesis. The proposal is that depression changes characteristics of the child or
adolescents and/or their environment on a relatively permanent basis (Rohde et al., 1994).
These changed characteristics increase the risk of a new depressive episode (Rohde et al.,
1994). A range of “scar’-mechanisms are possible. For example, depression may leave
structural or functional changes at the brain level, such as reduced hippocampal volume (Chan
et al., 2016; Mikolas et al., 2018), and reduced hippocampal volume may serve as a
vulnerability for depression (Chen et al., 2010; Dedovic et al., 2010). Moreover, persistent
social withdrawal may discourage others from interacting with the child or adolescent, and
leave the child with less social support, isolation, and feelings of loneliness (Thompson et al.,
2006)—all risk-factors for depression (Dunn & Sicouri, 2022; Thompson et al., 2006).

Alternatively—instead of depression leaving scars—the observed rank-order stability
might be produced by stable effects from confounding third variables. As noted in Section

1.1., one type of confounding effect is time-invariant. These may stem, for example, from a
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genetic vulnerability for depression, causing the depression to occur repeatedly (Wray et al.,
2018). Within-person approaches that examine whether change in depression predicts future
change using the person as their control—stability of within-person change—account for such
stable confounding effects. One previous study, from the same data set as used in the present
thesis, applied such methodology but with an age-range up to 10 years (Wichstrom et al.,
2017). Thus, it is still uncertain whether within-person increases or decreases predict later
corresponding changes through childhood into adolescence. Stability of within-person
changes was thus examined across ages 4 to 14 as part of Study I.
1.5.  Adolescent depression and personality

Several integrative etiological models for depression include individual differences
between adolescents’ characteristic ways of thinking, feeling, and acting (e.g., Rudolph,
2009)—typically captured in the term personality traits (Caspi et al., 2005). Historically,
research on adults has mainly focused on personality traits, while research on children has
been concerned with femperament: individual differences in affect, activity, attention, and
self-regulation (Rothbart, 2007). However, with increased recognition of the conceptual
overlap between temperamental and personality traits in childhood (Caspi et al., 2005), it is
now more common to investigate personality traits not only in adults but also in adolescents.

The most established model for personality traits is the Five Factor Model (FFM):
Neuroticism, Extraversion, Conscientiousness, Agreeableness, and Openness (John et al.,
2008). These traits—commonly named the Big Five—have been identified as early as in 10-
year-olds (John et al., 2008; McCrae & Costa Jr, 2008; Soto et al., 2011). Neuroticism
captures variations in susceptibility to general distress and negative emotions. In children, it is
described as a tendency to be “fall apart” under stress, be guilt-prone, and be easily
frightened. Low scores entail adaptability to novel situations, self-reliance, and self-

confidence (Shiner & Caspi, 2003). Extraversion describes a tendency to be vigorously and
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actively engaged with the world around them (Caspi & Shiner, 2008). Children scoring high
on extraversion may be sociable, high-spirited, physically active, and outgoing, while
introverted children may be more quiet and content to follow the lead of their peers (Caspi &
Shiner, 2006; Shiner & Caspi, 2003). Conscientiousness captures differences in self-control
(Caspi & Shiner, 2008). Children scoring high on conscientiousness are often described as
attentive, planful, and thinking before acting, while those on the low end are careless,
distractable, and quit easily (Caspi & Shiner, 2006). Agreeableness manifests as compassion,
politeness, and trust in others (Soto & Tackett, 2015). Typical descriptors for children high on
this trait are warm, empathic, generous, and kind—while children at the low end are described
as stubborn, tease others, and are harder to manage for adults (Caspi & Shiner, 2006; Shiner
& Caspi, 2003). Finally, openness to experience describes intellectual curiosity, creativity,
and aesthetic sensitivity (Soto & Tackett, 2015). It may be expressed as a child’s creativity
and tendency to seek stimulation and actively explore new environments (Caspi et al., 2005).
Of note, openness has received somewhat weaker empirical support in children than the other

four traits (Caspi & Shiner, 2006).

1.5.1. Explanatory models

The Big Five personality traits have been found to correlate with depressive symptoms
in adolescence (Klimstra et al., 2010). Different explanations for the relation between
personality and psychopathology have been suggested (De Bolle et al., 2012; Nigg, 2006;
Ormel et al., 2013; Tackett, 2006), and all may apply to adolescent depression and the Big
Five personality traits. In the following sections, I will briefly describe these explanatory
models. The main-focus will be on the predisposition and scar-explanations, as they represent
the research questions in Study II: the reciprocal relation between depressive symptoms and

the Big Five personality traits across ages 10 until 16.
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The (1) predisposition model posits that particularly high or low levels of personality
traits pose a vulnerability for psychopathology. Especially high or low levels of certain traits
may increase the likelihood of other risk-factors—such as stressful life events—or moderate
the effect of these same factors. For example, adolescents scoring low on extraversion tend to
experience less social support (Swickert et al., 2002), which increases the risk for
depression—especially when exposed to stressful life events (Rueger et al., 2016). Also,
based on findings that many depressed adults show evidence of cognitive rigidity (Meiran et
al., 2011) (i.e., low openness), Khoo and Simms (2018) suggest that people low on openness
might be less adaptive and therefore more vulnerable to depression than those with a more
flexible and broad view of the world (i.e., high openness). Finally, cross-sectional evidence on
suggests that low conscientiousness may lead to problems in daily functioning (e.g.,
interpersonal), and, in turn to depressive symptoms (Naragon-Gainey & Simms, 2017).

According to (2) the scar model, depression may alter an individual’s premorbid
personality traits (Ormel et al., 2013). A potential scar-mechanism involves rumination.
Research has shown an increased tendency to ruminate even after depression has subsided
(Krause et al., 2018), and rumination has been associated with higher levels of neuroticism
(Slavish et al., 2018). Another example may be related to social withdrawal, which is often
part of a depressive episode. Social withdrawal can lead to lower friendship quality (Barzeva
et al., 2022)—which ultimately may leave the adolescent less likely to engage socially with
these friends after the depressive episode (i.e., lower scores on extraversion).

A variant of the predisposition model captures that personality traits change the course
of psychopathology after its onset (a patho-plasty/exacerbation model; Klein et al., 2011;
Ormel et al., 2013). This may influence the severity of depressive symptoms and response to
treatment (Klein et al., 2011). A variant of the scar model is that the changes in personality

traits due to depression disappear after the depressive episode has remitted (a state or
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concomitant model; Klein et al., 2011; Ormel et al., 2013). Thus: traits are temporarily
colored or distorted by the depressive episode and the individual’s mood state (Klein et al.,
2011).

The predisposition and scar models represent reciprocal causal relations between
depression and personality. Alternatively, longitudinal associations between depression and
personality may instead be caused by (3) common causes. This model proposes that
psychopathology and personality traits have similar etiological influences (Klein et al., 2011;
Ormel et al., 2013), for example, underlying genetic factors or family environment (Ejova et
al., 2020). Finally, (4) the spectrum model states that personality traits and psychopathology
are different manifestations of the same processes, with psychopathology representing
extreme degrees of a personality trait (Ormel et al., 2013; Tackett, 2006). For example, high
levels of neuroticism have been equated with depressive symptoms (Ormel et al., 2013).
1.5.2. Evidence for the predisposition and scar-explanations

The predisposition and scar explanations for the relation between adolescent
depression and personality may be informed by research on the higher-order personality traits
of the FFM. A meta-analysis on adult samples found that high neuroticism, low extraversion,
and low conscientiousness predicted depression (Hakulinen et al., 2015)—in line with the
predisposition model. Moreover, the study found that depression predicted changes in levels
in all traits; higher neuroticism and lower extraversion, conscientiousness, agreeableness, and
openness (Hakulinen et al., 2015). Thus, tentative support for the scar-model was even wider.

Of note, the prevalence of depression is relatively stable across adulthood (Richards,
2011), and adult personality is characterized by increased stability (Rantanen et al., 2007). By
contrast, in the transition to adolescence, depression becomes more prevalent (Merikangas et
al., 2010a). Also, across adolescence, there are considerable changes in personality traits

(Soto & Tackett, 2015), such as a temporary decline in conscientiousness and agreeableness
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in early adolescence, which thereafter inclines (Soto et al., 2011). Given the changes in
depression and personality in this developmental period, the extent to which predisposition
and scar models explain the association between depression and personality may differ in
adults versus adolescents—and even across adolescence. In the following, I will review
evidence that informs on the predisposition and scar-explanations in adolescents.
1.5.2.1.  Personality traits conferring a vulnerability for depression in adolescence

Seven longitudinal studies on adolescents have investigated whether the Big Five
personality traits predict depression, shedding light on the predisposition model. Six of these
identified that higher levels of neuroticism predicted higher levels of depression (Calvete et
al., 2016; Goldstein et al., 2020; Kercher et al., 2009; Klimstra et al., 2010; Yang et al., 2008;
Zhang et al., 2020). The seventh study oversampled for adolescents with high levels of
neuroticism and found that those who scored especially high on neuroticism evinced a
declining trajectory of depression (Williams et al., 2021). Further, one study found that lower
extraversion and conscientiousness scores predicted higher levels of depressive symptoms
(Klimstra et al., 2010). However, others have found that neither extraversion (Calvete et al.,
2016; Goldstein et al., 2018; Yang et al., 2008) nor conscientiousness (Goldstein et al., 2018)
predicted depression. In contrast to Klimstra et al. (2010), two of these studies accounted for
neuroticism (Goldstein et al., 2018; Yang et al., 2008). Finally, both Goldstein et al. (2018)
and Klimstra et al. (2010) found that agreeableness and openness did not predict adolescent
depression.
1.5.2.2.  Does depression in adolescence impact personality development?

Only two studies inform on the scar-model. The first included all the Big Five traits
and found that higher levels of depression predicted higher levels of neuroticism and lower

degrees of extraversion, conscientiousness, and agreeableness (Klimstra et al., 2010). The

29



second study—which did not include analyses on the other four traits—found that higher
levels of depression predicted lower levels of neuroticism (Zhang et al., 2020)
1.5.2.3. Knowledge gaps

Collectively: most studies investigating whether personality traits predict depression
find that higher levels of neuroticism predict higher levels of depression. Evidence for
extraversion and conscientiousness is mixed (Goldstein et al., 2018; Yang et al., 2008).
Regarding whether depression predicts personality traits, the sole study investigating all traits
found that higher levels of depression predicted higher levels of neuroticism and lower levels
of extraversion, conscientiousness, and agreeableness (Klimstra et al., 2010). Some studies,
but not all, have accounted for the effects of neuroticism. Moreover, prior studies have
followed samples from ages 12 to 16 at baseline. One study investigated a sample from ages
10 to 11 (Zhang et al., 2020). However, the prevalence of depression first increases around
age 12-13. To thoroughly inform on the development of adolescent depression, studies with
younger baseline ages and follow-up measurements covering this age are needed. In Study II,
we investigated predictions across the age-spans 10 to 12, 12 to 14 and 14 to 16—while
accounting for the effect of neuroticism.

All previous research—including on adults (Hakulinen et al., 2015)—have applied
traditional between-person methodology such as cross-lagged regression-based panel models
(CLPMs). As described in Section 1.1., these analyses conflate between- and within-person
information and leave the results open to the impact of time-invariant confounding effects.
These confounding effects may stem from, for example, genetic factors exerting stable effects
on depression and neuroticism over time (Adams et al., 2020; Kendler et al., 2019), or trait-
like parenting factors—such as low parental monitoring—associated with both higher levels
of depression (Hamza & Willoughby, 2011) and lower levels of conscientiousness (Smack et

al., 2015). Study II was the first study to shed light on predisposition and scar-models by
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using within-person methodology. That is: we investigated whether within-person changes in
personality traits predicted within-person increases in depression—and vice versa.

With one exception (Goldstein et al., 2018; Goldstein et al., 2020), prior studies have
relied on self-reported questionnaires of both depressive symptoms and personality traits.
Clearly, using only one informant (the adolescent)—as well as the same method for
measurement—increases the risk of common method bias (Klein et al., 2011). This may
inflate the association between depression and personality. In Study II, we used multi-method
assessments (semi-structured interviews of symptoms of depressive disorders and
questionnaires for measuring personality) as well as multi-source assessments (adolescents
and parents were interviewed on the adolescents’ depressive symptoms)—thus minimizing
common method bias.

Finally, as previously noted, the predisposition and scar explanations may differ across
adolescence. In Study II, we were the first to investigate potential developmental differences
in predictions between depression and personality across ages 10 to 16.

1.6. The female preponderance in adolescent depression

One of the most replicable findings in psychopathology is that more women than men
suffer from depression (Kuehner, 2017). The female preponderance emerges by age 12-13
and reaches a ratio of 2:1 throughout adolescence, which endures for most of adulthood (Salk
et al., 2017). The gender difference appears in population-based studies applying both clinical
interviews and self-report-questionnaires (Salk et al., 2017; Shorey et al., 2022), across age-
cohorts (Salk et al., 2017), Moreover, the gender difference in depression may even be
widening, at least in adolescence (Bakken, 2020; Bréten et al., 2023; Platt et al., 2021).

Of note, some have suggested that the female preponderance in depression does not
exist or is exaggerated. The artifact hypothesis proposes that because the society is more

accepting of demonstrations of vulnerability in girls than boys, girls more readily express
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their depression (Parker & Brotchie, 2010). Importantly, the artifact hypothesis is unresolved
and deserves continued attention (Salk et al., 2017) (for a further discussion, see section
4.5.3.1.). The present work is based on the female preponderance as a factual finding and
hence focuses on possible explanations. Despite decades of investigations, there is still a
dearth of clear answers. In the following, I will briefly review the main explanatory models
for the gender difference in depression, including the explanations that are the focus of Study
II1. In our study, gender was coded according to the child’s biological sex at birth as
registered in their national identification number. Of note, current theories and empirical
studies concerning the gender difference in depression—including our study—treat gender as
a dichotomous phenomenon, excluding questions concerning transgender and nonbinary
individuals (Hyde et al., 2019) (for a further discussion on the gender binary see section

4532).

1.6.1. Explanatory models

Prior explanatory models are general elaborations of the classical stress-vulnerability
model (Zubin & Spring, 1977). They encompass factors such as puberty, body dissatisfaction,
and social challenges (Nolen-Hoeksema & Girgus, 1994), cognitive and genetic vulnerability,
interpersonal stress (Hankin & Abramson, 2001), and pubertal hormones in interaction with
gender role intensification (Cyranowski et al., 2000). To integrate these models, Hyde et al.
(2008) developed the ABC-model (affective, biological, and cognitive factors), which
proposes intricate interactions between different factors and that one factor may increase the
likelihood of another, increasing an overall “depressogenic vulnerability”. For example, Hyde
and Mezulis (2020) suggest that because of biological and social changes, the adolescent
becomes a self-critic of their appearance, which is more detrimental for girls than boys. In
support of such a notion, research shows that self-surveillance (i.e., habitual monitoring of the

body’s appearance) predicts depressive symptoms more strongly for adolescent girls than
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boys (Grabe et al., 2007). Overall, some elements of these prior models have gained empirical
support, some partial support, and others have hardly been investigated (reviewed by; Hyde &
Mezulis, 2020).

An important premise in prior models is a stress exposure explanation (Hammen,
2009a; Hankin et al., 2007): in early adolescence, girls become exposed to more stress, which
partly explains why they also become more depressed. Several mechanisms may be possible
to account for gendered stress exposure. As mentioned before, puberty brings a social
reorientation towards peers, increased sensation-seeking and risk-taking behaviors (e.g.,
Bailen et al., 2019), as well as a peak in emotional reactivity and impulsivity (Rapee et al.,
2019). Given that girls enter puberty one to two years prior to boys, these processes may
ultimately contribute to girls becoming exposed to more psychosocial stress in the earliest
adolescent years. Moreover, adolescence is marked by more prolonged negative affect—
possibly to a stronger degree for girls than boys (Rapee et al., 2019)—setting the stage for
more co-rumination (Rose et al., 2017). Research indicates that early adolescent girls engage
in more co-rumination (Rose et al., 2017; Stone et al., 2011). Further on, co-rumination has
been found to predict peer stress only in girls (Rose et al., 2017)—possibly contributing to a
gender difference in stress exposure.

Another fundamental explanation for the female preponderance in depression is the
stress reactivity model (Hammen, 2009a; Hankin et al., 2007): that girls react more strongly
when exposed to stress in the form of greater levels of depression. Moreover, studies have
shown that a heightened emotional reactivity in response to social cues tends to be higher in
adolescent girls than boys (e.g., Bailen et al., 2019). This may help explain their increased
vulnerability in this period characterized by vast social changes (i.e., including interpersonal
stress). It is possible that early adolescent girls more often show dysregulated stress-responses

in the body’s main stress system, the hypothalamic-pituitary-adrenal (HPA) axis (Oldehinkel
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& Bouma, 2011). This system is influenced by gonodal pubertal hormones (Roberts & Lopez-
Duran, 2019)—implicating estradiol as a contributing factor in increased stress reactivity in
girls.
1.6.2. Evidence for the stress exposure and reactivity explanations

The stress exposure and reactivity explanations are not mutually exclusive. Also, their
validity may vary between stressors. In the work herein, the focus will be on two of the most
important risk-factors for adolescent depression: stressful life events (SLEs) (Ge et al., 1994)
and bullying victimization (Christina et al., 2021). Their potential involvement in the female
preponderance in depression is undetermined and was therefore investigated in Study III—
within a stress exposure and reactivity framework. We proposed specific criteria that should
be fulfilled to indicate support for these explanations; criteria 1-3 are related to the exposure
explanation, and criteria 4-5 to the reactivity explanation. In the following, I will review these
criteria and relevant research.
1.6.2.1. Do adolescent girls become exposed to more SLEs and bullying victimization?

In Study III, we argued that three criteria must be met to indicate support for the stress
exposure explanation for the female preponderance in depression. Criterion 1 states that girls
become exposed to more stress than boys in the period just before the female preponderance
in depression emerges (i.e., early adolescence), and not earlier (i.e., late childhood). Research
on whether girls become exposed to more SLEs in adolescence than boys provides a mixed
picture. Some studies show an increase in SLEs from childhood to adolescence (e.g., Larson
& Ham, 1993), but it is undetermined whether this increase is stronger for girls. A meta-
analysis indicates that girls are exposed to more SLEs than boys, and especially so in
adolescence when compared to earlier ages (Davis et al., 1999). However, later studies have

not found this gender difference (Jenness et al., 2019; Sund et al., 2003).
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Whether girls become exposed to more bullying victimization in early adolescence
(Criterion 1) is also uncertain. Most research has been conducted on gender differences in
forms of bullying victimization. For example, one study found that in mid-adolescence, boys
become exposed to more physical bullying and girls to more relational bullying (Hager &
Leadbeater, 2016). Another study on early adolescents, however, did not find a gender
difference in relational bullying (Lepore & Kliewer, 2019). One study found that girls were
more exposed to cyberbullying than boys (Holfeld & Leadbeater, 2017), while another did not
find this gender difference (Diaz & Fite, 2019)—both on early adolescent samples. Thus,
evidence for specific forms of bullying in early adolescence is mixed. In Study III, we
focused on bullying victimization overall. Research on “overall bullying load” indicate an
increase only among girls (Wendelborg, 2020), or that girls and boys are exposed to an equal
amount of bullying (Sweeting et al., 2006) during early adolescence.

Criterion 2 states that increased stress before early adolescence (that is: when the
female preponderance in depression emerges) predicts increased depression in early
adolescence—at least among the girls—and at the within-person level. Two previous studies
investigated 13-year-olds and older: at the between-person level (Ge et al., 1994) and whether
within-person changes in SLEs predicted the between-person level of depression (Jenness et
al., 2019). Regarding bullying victimization, there is some within-person research, but only
on the late childhood period (from age 9 until age 10; Kochel & Rafferty, 2020), and from age
12 and onwards (Davis et al., 2018)—that is: paralleling the age when the gender difference
typically emerges (Salk et al., 2017). Summing up, there are no within-person studies on
either SLEs or bullying victimization covering the age-period from late childhood into early

adolescence.
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Criterion 3 states that the emerging gender difference in depression should be
explained by (i.e., accounted for or mediated) by a gender difference in stress exposure. To
date, this has not been investigated for either SLEs or bulling victimization.
1.6.2.2. Do adolescent girls react stronger in the form of more depression?

To support a stress reactivity model, we argued that two criteria should be fulfilled.
Criterion 4 states that increased stress should be more strongly associated with increased
depression in girls than boys—and at the within-person level. According to Criterion 5, this
gender difference in the strength of predictions from stress on depression should first appear
in late childhood or early adolescence (i.e., just prior to the female preponderance in
depression emerges)—not earlier childhood. Previous between-person research indicates that
SLEs predict depression more strongly in girls than boys in early adolescence (Ge et al.,
1994). Whether this is the case for bullying victimization is uncertain. Two studies found that
bullying victimization predicted depressive symptoms among girls but not boys (Bond et al.,
2001) or was stronger in girls than in boys (Lepore & Kliewer, 2019). A meta-analysis did not
identify this gender difference in predictions from bullying victimization to internalizing
disorders (i.e., anxiety and depression measured collectively) (Christina et al., 2021).
However, the study did not investigate if the strength of predictions to depression varied by
gender. Summing up, we lack research on whether predictions from both SLEs and bullying
victimization to depression are stronger among girls than boys—and at the within-person
level (Criterion 4). We also lack research on whether stronger predictions for girls are specific
to the period just before the female preponderance in depression emerges and not at younger
ages (Criterion 5).
1.6.2.3. Knowledge gaps

Collectively, evidence for the five criteria needed to support the stress exposure and

reactivity models is uncertain. First and foremost, there is a lack of studies that cover—and
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contrast—the age-period from before and after the gender difference emerges, which is
necessary for several of the criteria. Whether SLEs and bullying victimization increase more
for girls in the transition to adolescence (Criterion 1) is undetermined (Davis et al., 1999;
Jenness et al., 2019; Sund et al., 2003). No studies have investigated whether these stressors
predict depression for early adolescent girls at the within-person level (Criterion 2), and
finally: whether increased exposure mediates the gender difference in depression (Criterion
3). Furthermore, whether increased stress is more strongly related to depression in girls than
boys at the within-person level (Criterion 4) and contrasted to the age-period before the
gender difference emerges (Criterion 5) has not been investigated. To shed light on the stress
exposure and reactivity explanations, these five criteria were investigated in Study III across
ages 8 to 14.

Importantly, most prior research on SLEs and bullying victimization has utilized
traditional between-person methods. Again, as described previously, such methods do not
separate between- and within-person information. Thus, they are influenced by time-invariant
confounding effects, stemming, for example, from genes involved in both SLEs and
depression (Clarke et al., 2018) or persistently family conflict that provide an increased risk
for both bullying victimization (Hemphill et al., 2015) and depression (Buehler, 2020). In
Study III, we therefore specified (and examined) predictions between stressors and depression
at the within-person level.

Finally, all prior studies have used self-reported questionnaires to measure depression,
SLEs, and bullying victimization, which increases the risk for common-methods effects. In
Study I1I, we minimized such bias by using multi-method assessments (interviews for
symptoms of depressive disorders and questionnaires for SLEs and bullying victimization) as
well as multi-source assessments (parents and adolescents were interviewed about depressive

symptoms and reported on SLEs, and teachers reported on bullying victimization).
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1.7.  Aims of the Thesis

This thesis aspired to extend previous research on the development of child and
adolescent depression by using the screen-stratified sample of the Trondheim Early Secure
Study (TESS) and within-person longitudinal methodology. Symptoms of DSM-defined
MDD and dysthymia were measured biannually measured with semi-structured interviews.
Data from waves T1-T7 was applied (Study I: ages 4-14, Study II: ages 10-16; Study III: ages
8-14).

o The overall aim of Study I was to investigate different types of stability in MDD and
dysthymia across preschool, childhood, and into adolescence. We investigated a)
stability of form with 1) partial measurement invariance; to what extent factor loadings
from a latent depression construct loads similarly on each of the nine symptoms
specified for MDD and seven symptoms specified for dysthymia; and ii) the frequency
of different symptoms across ages. We also investigated d) the prevalence of MDD and
dysthymia (both symptoms and disorders). Finally, we investigated a) rank-order
stability, b) absolute stability, and ¢) within-person stability of change (i.e., whether
within-person decreases or increases in depression predicted corresponding changes in
depression two and four years later).

e The aim of Study II was to illuminate the potential reciprocal relationship between
adolescent depression and personality traits. We investigated whether within-person
changes in personality traits predicted within-person increases in depressive symptoms
(a collective measure of symptoms of MDD and dysthymia), to inform on the
predisposition explanation. We also investigated whether within-person increases in
depressive symptoms predicted within-person changes in personality traits—in line with
a scar explanation. Lastly, we tested for potential developmental differences—whether

predictions differed across ages 10 to 16.
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e The aim of Study III was to shed light on possible explanations for the female
preponderance in depression emerging in early adolescence. We investigated whether
girls became exposed to more SLEs and bullying victimization prior to the emerging
gender difference in depression. Moreover, whether gendered stress exposure mediated
the female preponderance in depressive symptoms (a collective measure of symptoms of
MDD and dysthymia). These findings would be in line with a stress exposure
explanation. Secondly, we investigated whether within-person increases in these
stressors predicted within-person increases in depressive symptoms more so for girls

than boys—in line with a stress reactivity explanation.

2. METHODS

2.1.Study Design and Procedure

The Trondheim Early Secure Study (TESS) is an ongoing prospective study from
preschool to early adulthood (Steinsbekk & Wichstrem, 2018). The overall aim is to
investigate mental health, health behavior, and psychosocial development in children,
adolescents, and young adults. Information on a wide range of risk and vulnerability factors of
importance for child development is collected from the child, parents, and teachers through
observations, tests, clinical interviews, and questionnaires. Two birth cohorts (N = 3,456) in
Trondheim—the third most populated city in Norway at the time—were enrolled at age 4 (in
2007 and 2008) and have been examined biennially thereafter. At the time of recruitment, the
population of Trondheim was representative of the national population of Norway on several
key parameters (e.g., employment rate, educational levels, gross income; Statistics Norway,
2012). Study I on stability in depression was based on data from the first six data waves (ages
4,6, 8,10, 12, and 14). Study II on depression and personality in adolescence was based on
four data waves (ages 10, 12, 14, and 16). Study III on the female preponderance in

depression was also based on data from four data waves (ages 8, 10, 12, and 14).
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2.2.Recruitment and Screening

In Norway, health check-ups for all children are organized by community health-child
clinics® at regular intervals from a child is born until age 4. Ahead of the health check-up for
4-year-olds, parents of the children in two birth-cohorts (born in 2003 and 2004) received a
letter with information regarding the TESS and an invitation to participate. Additionally, they
received a screening assessment questionnaire for emotional and behavioral problems—the
Strengths and Difficulties Questionnaire (SDQ); 31 items) version 4—-16 (Goodman et al.,
2000). The SDQ has been shown to efficiently screen for emotional and behavioral problems
in 4-year-olds (Sveen et al., 2013). Parents were encouraged to complete the SDQ and bring it
to the health-check-up. SDQ-values were used in the stratification of the sample (described in
section 2.3.).

At the 14 well-child clinics in Trondheim, almost all children, accompanied by their
parents (n = 3,358, 97.2%), attended. At the health checkup the parents received further
information on the TESS from a health nurse, in accordance with procedures approved by the
Regional Committee for Medical and Health Research Ethics (REK), Mid-Norway. Parents
with insufficient proficiency in Norwegian to complete the SDQ were excluded (n = 176).
166 parents were mistakenly not asked to participate by the health nurses. Among those asked
to participate (n = 3,016), 2,477 (82.1%) accepted and gave written consent, while 539
declined (17.9%). More details on the procedure and participation rates are displayed in
Appendix Figure I: Flowchart of Sample Recruitment.
2.3.Stratification

With 97.2% of the population attending the well-child clinics in Norway, the TESS
sample is regarded as a community sample (Steinsbekk & Wichstrem, 2018). The overall aim

of the TESS was to investigate factors that may influence mental health and psychosocial

3 https://www .helsenorge.no/hjelpetilbud-i-kommunene/helsestasjon-0-5-ar/firearskontroll/
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development. Therefore, based on information from the SDQ, children with emotional and
behavioral problems were oversampled to increase the sample variability and thus statistical
power. The probability of being drawn to participate increased with a higher score on total
difficulties on the SDQ (20 items, scored 0-2, assessing emotional symptoms, and conduct
and peer relationship problems). By using a random number generator, a total of 1,250
children were drawn to participate. Of these, 1,007 (80.6%) participated at baseline (T1). As
shown in Appendix Figure 11, the children were divided into the following four strata based
on their SDQ total difficulties score: 0-4 (44.2% of the population), 5-8 (29.5%), 9-11
(18.5%), and 12-40 (7.8%). The drawing probabilities within the respective strata were 37%,
48%, 70% and 89%. This oversampling of mental health problems was accounted for in the
analyses. The drop-out rate after consent at the well-child clinic did not differ across the four
SDQ strata; (3)=5.70, p=.127, or by gender; (3)=0.23, p=973.

2.4.Participants

1,250 children were randomly selected for participation in the study. Of these, 1,007
were successfully enrolled at Time 1. The sample included 49.9% boys, and the mean age at
each wave was as follows: T1: Muee=4.59, SD=0.25; T2: Mg~6.72, SD=0.19; T3: M4e.=8.79,
S$D=0.23; T4: Myg~10.51, SD=0.17; T5: Muge=12.50, SD=0.14; T6: Mag=14.35, SD=0.14;
T7: Muge=16.98, SD=0.31. Participants with information from at least one wave composed the
analytical sample (Study I: n = 1,042, Study II: n = 817, Study III: n = 748).

The sample, adjusted for stratification, is representative of the Norwegian population
regarding parents’ level of education (Statistics Norway, 2012) and family variables (The
Norwegian Directorate for Children, 2017). The one exception was a higher divorce rate in
our sample (7.6%) when compared to the general population (2.1%) (Statistics Norway,
2017). The differences in rates of occupational categories between the sample and Trondheim

were negligible, below 3.6% (Steinsbekk & Wichstrem, 2018). Unweighted sample
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characteristics (n = 1,007) at baseline are displayed in Table 2 (the table is reported as Table 1

in Study II).

Table 2 Sample Characteristics at T1

Characteristics %
Gender of child Male 48.9
Female 51.1
Gender of parent informant Male 16.7
Female 833
Parent informant Biological parent 98.3
Adoptive parent 13
Foster parent 0.4
Biological parents’ marital status Married 59.3
Cohabitating > 6 months 21.9
Cohabitating < 6 months 0.4
Divorced/separated/no longer cohabitating 16.4
Widowed 0.1
Never lived together 19
Ethnic origin of biological mother Norwegian 93.0
Western Countries 2.7
Other Countries 43
Ethnic origin of biological father Norwegian 91.0
Western Countries 5.8
Other Countries 32
Informant parents’ socioeconomic Leader 175
status
Professional, higher level 30.1
Professional, lower level 30.1
Formally skilled worker 18.5
Farmer/fishermen 0.2
Unskilled worker 3.6
Parent’s highest completed education Did not complete junior high school 0.0
Junior high school (10th grade 0.6
Some education after junior high school 6.1
Some collage- or university education 7.6
Bachelor’s degree 6.2
College degree (3-4 years study) 20.3
Master’s degree or similar 20.3
PhD completed or ongoing 44
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2.5.Data Collection Procedure

A few weeks after the well-child clinic visit, the parent and child were invited to the
university clinic at the Norwegian University of Science and Technology for testing and
interviews. The families were assigned two research assistants (one dedicated to the child, the
other to the parent). The research assistants (n = 7) had (i) at least a bachelor’s degree in a
relevant field, (ii) extensive experience working with children and families, and (iii)
substantial training in diagnostic interviewing and coding. The test day normally lasted 4-5
hours, and involved the completion of questionnaires, interviews, and parent-child
cooperative tasks. Completed questionnaires from the daycare or schoolteacher who knew the
child best were obtained in the weeks after the test day if the parents had given permission to
collect such information.

The test day procedure described here was repeated biennially from September 2007
to January 2022 (T1-T7), although the content of the testing differed (e.g., developmentally
appropriate measures). When possible, the same research assistants met with the family at
every assessment point. Notably, T7 (from 28 of January 2020 until 1% of January 2022) was
collected during the COVID-19 pandemic. However, as in previous waves, the data-collection
was performed through face-to-face-interviews and self-reported questionnaires. The only
exception was that we omitted the electrophysiology measurements (to measure autonomic
reactivity), which had no relevance for the current work. Before the test-day, the participants
were sent an information sheet on particulars regarding COVID-19. This included a reminder
to be aware of symptoms before attending; the possibility of postponing or not attending for
this or other reasons, and a reminder of common infection control measures. On the test-day,
additional procedures were set in place to limit the risk of infection. These procedures were
based on a risk-analysis performed by the Occupational Health Service at the Norwegian

University of Science and Technology. For example, when the participants arrived, the
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research assistants provided information on the infection control measures currently
recommended by the Norwegian Institute of Public Health; used masks when this was
recommended; were responsible for keeping at least two meters distance; and asked the
participant whether they lived with someone with COVID-19 to assure they kept the current
national quarantine rules. Summing up, despite the pandemic, we were able to collect data on
almost all study variables, including depressive symptoms. However, as can be seen from the
age at the 7 data collection wave (participants were on average almost 17 years of age), the
collection was at times delayed due to quarantines at schools, potential or actual infection
among the participating families, or general lockdowns in Trondheim or Norway.
2.6.Attrition rate

Those who consented to participate at the well-child clinic (and drawn to
participate)—but thereafter did not attend at baseline—did not differ from those who attended
regarding SDQ-strata group classification or gender (Steinsbekk & Wichstrem, 2018). After
an initial drop in retention from T1 to T2, there is generally low attrition in the TESS
(Steinsbekk & Wichstrem, 2018). Except for those who withdrew from the study, families
were reinvited at later measurement points. Families not responding to the invitation on two
consecutive occasions were not asked again, nor were those who withdrew from the study.
Further, for the analysis of systematic attrition, attrition was defined as not participating in the
data wave in question. Predictors of attrition were therefore examined by regressing attrition
on every study variable at the preceding time points. In Study I, depressive symptoms at some
waves predicted reduced retention at later waves: Symptoms of MDD at age 6 predicted
attrition at age 8 (OR=0.82, 95% CI [0.67, 1.00]) and symptoms of MDD at age 12 predicted
attrition at age 14 (OR=0.72, CI [0.59, 0.87]). Symptoms of dysthymia at age 4 predicted
attrition at age 12 (OR=0.84, CI [0.70, 1.00]); symptoms of dysthymia at age 6 predicted

attrition at ages 10 (OR=0.78, CI1[0.63, 0.97]) and 12 (OR=0.80, CI [0.65, 0.98]); and finally,
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symptoms of dysthymia at age 12 predicted attrition at age 14 (OR=0.74, CI [0.61, 0.89]). In
Studies II and III, at age 12 symptoms of MDD (OR=1.39, CI [1.15, 1.70]) and dysthymia
(OR=1.35, CI[1.12, 1.64]) predicted attrition at age 14. In Study III, bullying victimization at
age 6 predicted attrition at ages 10, 12 and 14 (all ORs=1.02, CI [1.01, 1.03]).

Even though the abovementioned analyses suggested selective attrition according to
study variables, many attrition tests were run, which increased the risk of false discovery of
predicting variables. Therefore, an overall Little Missing Completely at Random (MCAR) test
(Little, 1988) was conducted in Studies II and III. The results confirmed that the data were
neither MCAR in Study II (x>=1286.46, df=935, p<.001) nor in Study III (3>=256.01, df=220,
p=-048). However, the normed tests were 1.38 (Study II) and 1.16 (Study III), which is below
the suggested cut-off of 2 (Ullman, 2001), indicating that data were at least missing at random
(MAR).
2.7.Measures
2.7.1. Depression

Symptoms of MDD and dysthymia were measured by The Preschool Age Psychiatric
Assessment (PAPA; Egger & Angold, 2006), the Child and Adolescent Psychiatric
Assessment (CAPA; Angold & Costello, 2000), and the Schedule for Affective Disorders and
Schizophrenia for School-Age Children (Kiddie-SADS; Kaufman et al., 2016). The PAPA is
a parent-reported, developmentally appropriate, semi-structured diagnostic interview for
children aged 2 to 7 years and was therefore administered when the children were 4
(T1/baseline) and 6 years old (T2). The PAPA is a revised version of the CAPA. The CAPA
is appropriate for interviewing older children and their parents, and was used at ages 8, 10, 12,
and 14 (T3-T6). At age 16 (T7), symptoms of MDD and dysthymia were measured by the
Kiddie-SADS. Note that from age 8 and beyond, the children and the parents were

interviewed separately—hence providing two sources of information on depressive
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symptoms. A symptom was considered present if reported by either a child or a parent, and
symptom count scores were created as the sum of MDD and dysthymia symptoms. MDD and
dysthymia were analyzed separately in Study I and collectively in Studies II and III. As
described in Section 1.2.1.1., in the PAPA, persistent preoccupation with play themes
involving death or self-harm was added as an age-appropriate criterion for suicidality (Luby
etal., 2002).

Interviewers had been trained with the team that developed the PAPA/CAPA, as well
as with clinical child psychologists or a child psychiatrist, when learning how to administer
and score the Kiddie-SADS. Interrater reliabilities were estimated with intraclass correlations
(ICC). At age 4 PAPA interviews, interrater reliabilities among blinded coders of 9% of
videotapes were ICC=.91 for symptoms of MDD and ICC=.89 for symptoms of dysthymia.
At age 10 CAPA interviews, inter-rater reliabilities among blinded coders of 15% of
audiotapes were ICC=.87 for symptoms of MDD and ICC=.85 for symptoms of dysthymia.
At age 16 Kiddie-SADS interviews, interrater reliabilities among blinded coders of 17% of
audiotapes were [CC=.81 for symptoms of MDD and ICC=.76 for symptoms of dysthymia.
2.7.2. Personality Traits

In Study II, personality traits were measured across ages 10 to 16 by the Norwegian
version of the self-reported Big Five Inventory (BFI-46A; Soto et al., 2008). The BFI consists
of 46 items (44 used in the analysis, two are optional) assessing Neuroticism (8 items),
Extraversion (8 items), Conscientiousness (9 items), Agreeableness (9 items) and Openness
(10 items). Response options range from 1 (disagree) to 5 (agree). The mean scores of the
five traits were applied. The internal consistency was as follows, from ages 10 to 16
respectively: Neuroticism: a=.59, .72, .81, .83; Extraversion: a=.54, .67, .75, .81;
Conscientiousness: a=.65, .72, .77, .76; Agreeableness: 0=.64, .71, .72, .71; Openness: a=.69,

74, .74, .76.
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2.7.3. Stressful Life Events

SLEs were assessed in Study III at ages 8, 10, 12, and 14 with a parent and child self-
reported checklist covering 31 SLEs occurring since the previous measurement wave. The
SLEs varied from important but not life-threatening life events (e.g., change of school, a step-
parent moving into the home) to less common but very serious ones (e.g., sexual abuse) (see
Appendix for the complete list). A SLE was considered present if reported by either child or
parent. A total score was created as the sum of the number of SLEs. When the children
completed the questionnaire (from age 8), they were encouraged by the research assistant to
ask questions about items they did not understand.

Given the very different degree of seriousness of the events the children and parents
reported on, we tested whether predictions between SLEs and depressive symptoms were
driven by the more serious life events. After all, effects could likely be driven by the most
adverse events. We therefore compared the correlations between depressive symptoms and
important (but not life-threatening) life events to the those between depressive symptoms and
events with a substantial potential for grave physical and mental harm. Here we used the
Satorra-Bentler scaled chi-square difference test (Satorra & Bentler, 2001). Allowing the
correlations to be different did, however, not improve model fit when compared to when the
correlations were set to be identical (Ay?(4)=2.49, p=.952). This suggests that the relationship
between SLEs and depression did not differ according to the seriousness of the SLEs.

2.7.4. Bullying Victimization

Bullying victimization was measured in Study III across ages 8—14 by a teacher
version of the Olweus Bully Victim Questionnaire (OBVQ; Solberg & Olweus, 2003). The
questionnaire was completed by the TESS participant’s primary teacher. The OBVQ teacher
version consists of five items pertaining to both physical bullying and social exclusion during

the last 3 months. The items tap into the frequency of physical harm, verbal abuse, social
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exclusion, being overlooked, and belongings being hidden or destroyed. Response options
range from Never, Rarely, 1-3 times per month, 1-4 times per week to every day. We
constructed a sum score representing the overall number of bullying victimizations during the
previous 3-month period using mid-point values (e.g., 1-3 timers per month was coded as 6
times the last 3 months). The internal consistency was as follows at ages 8, 10, 12 and 14
respectively: a=.77, .77, .79, .69.
2.7.5. Sociodemographic information

Sociodemographic information on the child and parent was reported by the parent
during the diagnostic interviews (PAPA and CAPA). Throughout the thesis and in line with
what we did in the three papers, I adhere to the Publication Manual of the American
Psychological Association, 7" edition (APA-7; American Psychological Association, 2020).
According to APA-7, the term “female” should only be used as an adjective. Thus, I avoid the
terms “males” and “females” as nouns and instead use “boy’” and “girl”. As noted in Section
1.3.2., while we used the terms “him” or “her” in the papers, in the thesis I use the term
“they/themselves/theirs”.
2.8.Ethics

In Norway, research covered by the Health Research Act* of 2009 as well as the
Research Ethics Act® of 2017 must be approved by the REK in any given region. REK is
founded in Norwegian law and research ethics, and international conventions such as the
Declaration of Helskinki®. The Norwegian Data Protection Authority (NDPA) was

responsible for the judgement of data-protection before 2009, REK was responsible

4 https://lovdata.no/dokument/NL/lov/2008-06-20-44

5 https://lovdata.no/dokument/NL/lov/2017-04-28-23

6 https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medicalresearch-
involving-human-subjects/
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thereafter. Thus, the initiation of TESS in 2007 (T1) was approved by both NDPA and REK
Mid-Norway (approval number 2009/994).

All parents of participating children provided consent on their behalf before reached
16 years of age. At age 16, the adolescents consented themselves. In Norway, when a child is
below age 16, their parents decide whether they may participate in research. However,
according to the Children Act’ (§33) the child’s opinion should be taken into consideration—
and increasingly so as the child grows older—both by the parents and the research workers. In
the TESS, at age 12 the children were specifically informed about the study. Moreover, across
all ages, the research assistants would pay attention to the child’s or adolescent’s motivation
and comfort. They would as much as possible ascertain that the child or adolescent did not
participate in the various tests and observations if they did not want to. Also, research ethics
was discussed regularly in the research group’s meetings (every second week).

The TESS research assistants focused on the well-being and comfort of the children or
adolescents through the various tasks they performed on the test day. If the research assistants
became concerned about the participants’ wellbeing, they were obliged to discuss this with
the principal investigator—who is specialized in clinical psychology—to assess the need for
taking further steps. If the participant/parent experienced emotional difficulties due to the data
collection, they were offered a consultation with a clinical psychologist not involved in the
TESS. This was not requested by any of the participants. The clinical interviews and most of
the test day took place in soundproof rooms with one-way mirrors and built-in video
recording systems at the university clinic. All video tapes and data files were saved on their
own server on a local network, only accessible to the research assistants conducting the data

collection, the project manager, and IT-personnel.

" https://lovdata.no/dokument/NL/lov/1981-04-08-7#KAPITTEL 6
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In accordance with REK standards, no notable regular reward was given for the TESS
participation, but children/adolescents received a small gift at the end of the day (e.g., water
bottle, power bank). Parents received a 300 NOK gift-card (about 28 US$) and compensation
for travel expenses or parking fees. There was, however, a family travel gift-card lottery prize
0f 40,000 NOK (about 3,800 US$) among participating families after each measurement
point.
2.9.Statistical Analyses

All analyses were performed in Mplus (Study I: version 8.1, Study II and III: version
8.5) using a robust maximum likelihood estimator and probability weights to correct for the
oversampling of children with mental health problems. Missing data were handled using a full
information maximum likelihood (FIML) procedure under the assumption that the data was
MAR (see also section 2.6.). We used within-person models to examine longitudinal
associations: a random-intercept cross-lagged panel model (RI-CLPM; Hamaker et al., 2015)
and autoregressive latent trajectory models with structured residuals (ALT-SR; Berry &
Willoughby, 2017). As previously described, these methods model within-person
development while accounting for time-invariant confounding effects from unmeasured
variables.

The within-person statistical model applied varied between studies. In Studies I and 1T
we used RI-CLPM. In this model, each person’s deviation from her or his mean during the
observation period is captured, and the factor loadings are set to be equal across time (that is,
1). Hence, no change in the importance of the variables to the latent random intercept across
time is modeled. Thus, if there is a normative or common change in the contribution of a
phenomenon to the overall level (random intercept) across development, this will not be
captured. The advantage is a complete separation of between- and within-person information,

and the time-varying latent variables capture deviation from the person’s overall mean. Of
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note, in our case, it was expected that participants would evince an increase in depression
from their overall mean in early and middle adolescence, given that depression was expected
to become more prevalent at these ages. In Study I1I, we used ALT-SR. This model captures
both a person’s deviation from their mean (intercept), and from their expected linear change
through development (Berry & Willoughby, 2017). However, it is also possible to model
deviations from a non-linear development—which we did in Study III because the change in
depression level over time was not expected to be linear.

2.9.1. StudylI

In Study I, we examined five different forms of stability in depression across
preschool into adolescence (ages 4 to 14). (a) Stability of form was first examined as 1)
structural stability (partial measurement invariance) by Confirmatory Factor Analysis (CFA),
comparing the model fit when all factor loadings were freely estimated to when they were
fixed to be equivalent to two adjoining ages (Widaman et al., 2010). Due to our variables
being categorical, chi-squares were not provided, and the Akaike information criterion (AIC)
>2 was therefore used as the criterion (Burnham & Anderson, 2004). ii) The frequency of
symptoms was examined with percentages by age group, and linear and quadratic latent
growth curves.

(b) Prevalence, or group-level stability, was examined in two steps. First, we inspected
percentages receiving the diagnosis of MDD and dysthymia by mean levels of symptoms.
Thereafter, changes in the number of symptoms were examined by latent growth curves,
considering symptom counts to follow a negative binominal distribution.

(c) Rank-order stability, or stability relative to the group (i.e., whether the children
maintain their level of depression relative to the group) was investigated with Pearson’s r.

Furthermore, to test whether stability increased or decreased with age, we compared models

51



where correlations between adjacent ages were fixed to be equivalent as opposed to freely
estimated, using the Satorra—Bentler scaled chi-square test.
(d) Absolute stability (i.e., whether children maintain their depression level over

time)—or stability relative to oneself—was investigated with ICC. ICC captures the

. . . . between
proportion of the total variance attributed to between-person variance; = ——— .
between+within

other words: if individual children typically stayed at their “absolute” depression levels across
ages 4 to 14 (T1-T6), within-person variation would be low (closer to 0) and ICC closer to 1.

Finally, (e) stability of within-person changes was examined in a model drawing on
the RI-CLPM, separating between-person differences from within-person changes (Hamaker
et al., 2015), but here only examining autoregressions. As noted in Section 2.8.1., intercepts
(in depression levels) were allowed to vary. Variations from the initial mean level in
depression are therefore estimates of deviations from the child’s own mean depression level
across time. Thus, the model estimated whether deviation of one’s mean level of depression
predicted later deviations, while ruling out time-invariant confounding effects. In the
following, I will describe this procedure as applied in Study I. In the RI-CLPM, between-
person time-invariant effects were captured by creating a latent variable (a random intercept
factor) for the depression construct, by setting factor loadings across ages 4 to 14 to 1. This
allows the between-person stability—that is: differences between individual depression scores
co-varying across all these time-points—to be transferred to this overall random intercept.
Within-person lagged effects were modeled by creating a latent variable for each observed
depression score—in this case, scores across ages 4, 6, 8, 10, 12 and 14. These latent variables
were set with a factor loading at 1 and the variance of the observed score at 0. This transfers
the variance of the observed scores to the latent variables and represents the deviations from
that child’s average depression level across age 4 to 14. Latent variables thus represent

changes in depression from the individual mean depression level across time. These latent
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variables at a certain timepoint were regressed on the latent variables two years earlier, from
T2 (age 6) to T1 (age 4)—and two and four years earlier in the older age-groups (e.g., from

age 8 on both ages 6 and 4). The RI-CLPM for Study I is depicted in Figure 1.
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Figure 1: RI-CLPM for depression across ages

Note. In Study I we investigated predictions across two-year age-span—as depicted in the figure—but
also four-year-age spans (e.g., T1 to T3). a = Latent variable.

Study II

In Study II, to illuminate the predisposition and scar explanations for the associations
between adolescent depression and personality, we examined reciprocal predictions between
depressive symptoms and the Big Five personality traits across ages 10 to 16. Prospective
relations were investigated with RI-CLPM models. Within-person development was modeled
for depression as in Study I (section 2.9.1.), and for each of the five personality traits. Thus, at

each wave, the observed depression and personality trait scores were decomposed into
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between-person stable and within-person varying parts. One random intercept factor for
depression and one for the personality trait in question captured the overall levels of the two
constructs. Latent depression and personality trait variables at each time point captured the
adolescent’s deviation from her or his own mean score across time. These latent deviations at
one time-point were regressed on the latent changes at the time-point two years earlier (age 12
at age 10, age 14 at age 12, and age 16 at age 14). Deviations from mean levels of personality
traits predicting later deviations in depression would be in line with the predisposition
explanation. Deviations from mean levels of depressive symptoms predicting later deviations
in personality traits would be in line with the scar explanation. With RI-CLPMs, time-
invariant confounding effects underlying both depressive symptoms and personality traits
were accounted for.

Of note, the RI-CLPM is power-demanding. Our sample size (817) was somewhat
lower than the recommended size (e.g., Masselink et al., 2018). Therefore, we examined
depressive symptoms and the Big Five personality traits in five separate models. However,
previous studies examining several traits in multivariate models have found only neuroticism
to predict depression (Goldstein et al., 2018; Yang et al., 2008). Moreover, neuroticism is
correlated with the other personality traits (Van der Linden et al., 2010). This indicates the
importance of controlling for this trait. Therefore, when examining extraversion,
conscientiousness, agreeableness, and openness, we adjusted for neuroticism. Finally, in early
adolescence, in addition to the female preponderance in depression (Salk et al., 2017), a study
on adolescents found an increase in neuroticism for girls and a decrease for boys (Soto et al.,
2011). Gender may thus have time-varying effects on both depression and personality. Again,
given our sample size, we were not positioned to analyze girls and boys in separate models.
We did, however, include gender as an observed covariate due to its potential time-varying

confounding effects (Mulder & Hamaker, 2020).
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Our secondary aim in Study IT was to check for potential developmental differences.
We did this by testing if a model where the cross-lagged paths were set to be equal across all
ages fitted the data worse than a model where the paths between depression and personality
traits were freely estimated (i.e., allowing the effects to be unequal across ages). If a model
where cross-lagged paths were set to be equal did not deteriorate the model fit, we would
prefer such a constrained model for parsimonious reasons. Such a result would indicate no
developmental differences across these paths.

To compare our results with models in which neuroticism and gender were not
accounted for, the RI-CLPM models were also run without including these factors as
covariates. Finally, we also reran our models with traditional CLPM methodology to ease
comparison with results from previous between-person studies (e.g., not accounting for time-
invariant confounding effects).

2.9.2. Study III

In Study III, the overall aim was to inform on the stress exposure and stress reactivity
explanations for the emerging female preponderance in depression. The stressors we
examined were SLEs and bullying victimization. We suggested and investigated five criteria:
three pertaining to the stress exposure explanation and two pertaining to the stress reactivity
explanation. These criteria entail the need to include baseline ages younger than when the
gender difference emerges around ages 12 to 13. We therefore included the measurement
waves from ages 8 to 14 (T3-T6).

Criterion 1—whether girls become more exposed to stress than boys just prior to the
emergence of the female preponderance in depression—and not earlier on—was examined in
two steps. First, we inspected whether latent change scores in SLEs and bullying

victimization increased among girls, specifically from ages 10 to 12 and not 8 to 10. Second,
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we examined whether the potential increases in SLEs or bullying victimization from age 10 to
age 12 were predicted by gender.

We tested Criterion 2—whether increased SLEs and bullying victimization predicted
later depressive symptoms in girls at the within-person level—with a modified version of the
ALT-SR model (decipted in Study III, Figure 1). In this model, between-person differences in
a construct are captured by the intercept (representing the overall mean level), allowing the
initial within-person levels of a construct (the intercepts) to vary—which is also the case in
the RI-CLPM. ALT-SR additionally allows the slopes to vary. As such, between-person
differences in depressive symptoms, SLEs, and bullying victimization were captured by the
intercept (as in the RI-CLPM), but also the slope (representing the overall growth) pertaining
to each of these three constructs. Within-person scores at each timepoint provide information
about a person’s deviation from their mean intercepts and slopes across ages 8 to 14. Of note,
we expected an increase in depression across the included ages and potentially also in SLEs
and bullying victimization (i.e., nonlinear developments). We therefore applied an ALT-SR
model where the growth was freely estimated from the data by anchoring the slopes at ages 8
and 14. Thus, the time-varying estimates represent deviations from the participants overall
mean level and their potentially non-linear change across these ages.

Criterion 3—the final criterion pertaining to the stress exposure model—entails that
the gender difference in depressive symptoms should be explained (i.e., mediated) by girls
potentially becoming exposed to more stress than boys. We examined this criterion through
mediation analyses using Sobel’s test (Mplus does not enable bootstrapping with population
weights).

Regarding the stress reactivity explanation, Criterion 4 states that SLEs and bullying
victimization should predict depressive symptoms more strongly for girls than boys—and at

the within-person level. Criterion 5 states that a stronger association for girls should be
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specific to early adolescence (i.e., just before the gender difference in depression emerges).
We estimated interaction terms between gender and SLEs and bullying victimization,
respectively, in the ALT-SR models by following the procedures described by Mulder and
Hamaker (2020). The interaction terms were added at ages 10 and 12. We inspected whether
gender differences in within-person predictions between SLEs/bullying victimization and
depressive symptoms were present from age 12 to age 14 (Criterion 4)—and only at this age
and not from ages 10 to 12 (Criterion 5).
3. RESULTS

This chapter summarizes the main findings from Studies I-I1I. Detailed results, tables
and figures are provided in the three studies/papers. Please note that all three studies were
published or submitted with additional tables online. These can be inspected in the Appendix.
3.1.Study I

To shed light on the development of depression, we examined five types of stability
from preschool into adolescence. MDD and dysthymia were investigated separately. (a)
Stability of form was defined two-fold: i) structural stability and ii) frequency of symptoms.
The CFA analyses indicated structural stability in both MDD and dysthymia across preschool
into adolescence (see Study I, Table 2). A model with equal factor loadings of symptoms of
dysthymia across ages 4 to 14 showed a better fit than a model in which factor loadings were
set to be freely estimated. This result entails that the symptoms were of equal importance to
the dysthymia construct across all ages. Evidence showed equal importance of the symptoms
of the MDD construct across ages 4 to 12. However, the model fit was improved when factor
loadings were freely estimated from ages 12 to 14—indicating increased importance of the
symptoms to the MDD construct from ages 12 to 14.

Further on, the most frequent symptoms were irritability, change in weight/appetite,

sleep disturbances, and diminished concentration (symptoms of MDD and dysthymia),
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excessive guilt or feeling of worthlessness (symptoms of MDD), and low self-esteem

(symptom of dysthymia) (see Study I, Table 1). The results are illustrated in Figure 2.
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Figure 2: Frequency of symptoms of MDD and dysthymia.

Most symptoms evinced a linear and/or quadratic growth (see Study I, Table 1). The
symptom of low self-esteem became more frequent towards age 10, a slight decrease in
frequency at 12 and increased again at age 14. Sleep disturbances and suicidality decreased
across ages 4 to 14. Notably, suicidality was highest in 4- to 6-year-olds, and thereafter
relatively low-prevalent and stable (between 1.1 to 1.6%). We explored whether the higher
prevalence of suicidality in the youngest ages could be explained by the age-adjustments we
made in the PAPA interview (see section 1.1.). However, death themes in play were not
common amongst 4- and 6-year-olds (1.7% and 0.5%, respectively).

Regarding (b) prevalence (i.e., group-level stability), we first examined increases in
number of symptoms of MDD and dysthymia, thereafter we investigated MDD and

dysthymia categorically (i.e., diagnoses). There was a linear and quadratic increase in
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symptoms of MDD from ages 4 to 14 (see Study I, Table 3). There was neither a linear nor a
curvilinear increase from ages 4 to 12—indicating that the increase in symptoms of MDD
occurs between ages 12 and 14. There was a linear increase in symptoms of dysthymia from
both age 4 to age 14 (see Study I, Table 3), indicating a steady increase from preschool until
adolescence.

The prevalence of diagnosed (categorically measured) MDD was lower in the
preschool age than adolescence (e.g., 0.11% at age 4 versus 2.68% at age 14). However, given
the low prevalence of MDD at ages 8 and 10 we could not estimate a growth curve. The
prevalence of diagnosed dysthymia was higher in adolescence (e.g., 5.08% in 14-year-olds)
and showed a curvilinear increase across ages 4 to 14. We also found a linear increase also
from age 4 to age 12. Thus, the curvilinearity was likely due to a sharp increase from 12 to 14.

Collectively, then, number of symptoms—and by all likelihood, diagnosis—of MDD
increase from ages 12 to 14. Dysthymia (both the symptom-measure and diagnosis) increase
from preschool until adolescence. Diagnosed dysthymia also shows an accelerated increase
from ages 12 to 14.

Pearson’s correlation analyses indicated modest to moderate (c) rank-order stability in
both symptoms of MDD and dysthymia across ages 6 to 14 (see Appendix, Table S1, upper
triangle). From age 4, rank-order stability was low, and lasted only until age 8. The stability
was higher from ages 12 to 14 than from ages 10 to 12. This difference in stability did not
emerge at earlier ages (i.e., not stronger from 10-12 than 8-10; from 8-10 than 6-8; or from 6-
8 than 4-6).

The ICC analysis showed evidence for (d) absolute stability, and the results were
comparable with the Pearson’s r (see Appendix, Table S1, lower triangle). Whereas ICC is a
direct expression of explained variance, Pearson r squared (r°) indicates explained variance.

For MDD, the average #° across age 4 to 14 was .09 and the average ICC was .22. For
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dysthymia the average 7> was .09, and the average ICC was .21. Thus, stability relative to
oneself (absolute stability) was more than twice as high as stability relative to the group
(rank-order stability). From ages 4 to 10, most children with depressive symptoms had fewer
symptoms two years later, while about one in four children with no symptoms had acquired
symptoms two years later (see Appendix, Tables S2-S6). Moreover, those with symptoms at
age 12 were often inclined to remain at their level or acquire even more symptoms at age 14.

Finally, we investigated (e) stability of within-person changes with RI-CLPM. Across
all ages, increased or reduced number of symptoms of MDD and dysthymia forecasted a
corresponding increase or decrease two years later (see Study I, Table 4). Additionally, for
both disorders, within-person increases or decreases at age 10 predicted similar changes four
years later (age 14). For dysthymia, this four-year prediction also appeared for within-person
changes at age 8 (thus predicting corresponding changes at age 12). For both MDD and
dysthymia, the two-year predictions were stronger from ages 12 to 14 than from 10 to 12. At
younger ages the predictions were of similar magnitude between adjacent assessment points.
3.2.Study 11

In Study 11, our overall aim was to inform on the predisposition and scar-explanations
for the relationship between depression and personality. Specifically, we investigated a)
whether increases or decreases in the Big Five personality traits predicted increases in
depressive symptoms (MDD and dysthymia analyzed collectively) and b) whether increased
depressive symptoms predicted changes in these traits, across ages 10 to 16. We used RI-
CLPM and investigated the Big Five personality traits in five separate models. Each model
included predictions in both directions: from personality traits to depressive symptoms and
vice versa. We also included—and thus accounted for—potential time-varying effects of
neuroticism (in the models examining the other four traits) and gender (in all five models). A

secondary goal was to investigate developmental effects. If models with cross-lagged paths
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set to be equal fitted the data as well as a freely estimated model, this would indicate no
developmental effects. Finally, to compare our results with previous research, we investigated
the RI-CLPM models without including neuroticism and gender as covariates, as well as
running traditional CLPM analyses.

a) Within-person changes in personality traits forecasting increased depression would
be in line with the predisposition model. Increased neuroticism predicted increases in
depressive symptoms from ages 10 to 12 and 12 to 14—but not from ages 14 to 16. Changes
in extraversion, conscientiousness, agreeableness, and openness did not predict future changes
in depressive symptoms (see Study II, Table 3). We mostly found evidence for no
developmental differences in the predictions across ages 10 to 16 (see Study II, Table 4). The
one exception was that the paths from neuroticism on depressive symptoms were similar
across the first two lags and differed from ages 14 to 16.

When the RI-CLPM models were rerun without controlling for gender and
neuroticism, the results in which increased neuroticism predicted increases in depressive
symptoms across ages 10 to 14 were replicated. Additionally, decreased agreeableness
predicted increases in depressive symptoms across ages 10 to 16 (see Appendix, Table S22).
The results on developmental differences were similar (see Appendix, Table S23).

Finally, CLPM-models replicated the original RI-CLPM findings on neuroticism.
However, conscientiousness, agreeableness, and openness also predicted depression, and
across all ages (see Appendix, Table S24). Thus, between-person results indicated that almost
all traits pose vulnerabilities for depression, differing considerably from our original RI-
CLPM results. Results on developmental effects, however, echoed the original results (see
Appendix, Table S25).

b) Whether within-person increases in depressive symptoms forecasted within-person

changes in personality traits would inform on the scar-model. Increased depressive symptoms
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predicted increased neuroticism and decreased conscientiousness, from ages 10 to 12 and 12
to 14—but not from ages 14 to 16. Furthermore, an increased number of depressive symptoms
predicted reduced extraversion at all lags (see Study II, Table 3). Results mostly indicated no
developmental differences, except that the 14—16-age span for neuroticism and
conscientiousness differed from the previous age-lags (see Study II, Table 4).

We reran the RI-CLPM without controlling for neuroticism and gender. The
predictions echoed the original RI-CLPM results, with two exceptions. Increases in
depressive symptoms predicted reduced agreeableness from ages 10 to 12, and
conscientiousness only from ages 10 to 12 (not across ages 10 to 14 as the original results)
(see Appendix, Table S22). The 14- to 16-age span for neuroticism still differed from
previous ages. Moreover, the paths from depressive symptoms to extraversion,
conscientiousness, and agreeableness varied across all ages, indicating developmental
differences (see Appendix, Table S23).

When we reran the models with CLPM, the original results on neuroticism and
conscientiousness (10 to 14)—extraversion (10 to 16)—as well as developmental effects were
replicated. Additionally, increases in depressive symptoms predicted reduced agreeableness
from ages 10 to 12 (see Appendix, Table S24) and this path differed from later age-lags (see
Appendix, Table S25). That is, a potential scar mechanism from depression on reduced
agreeableness only appeared at the between-person—and not the within-person—Ievel.
3.3.Study 111

The goal of Study III was to illuminate potential explanations for the emerging female
preponderance in depression. Within the framework of a) stress exposure and b) stress
reactivity explanations, we examined the potential role of SLEs and bullying victimization in
the gender difference in depression. We proposed three criteria that need to be fulfilled to

provide support for the stress exposure explanation and two criteria to indicate support for the
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stress reactivity explanation. Children and adolescents were followed from age 8 until age 14,
and within-person prospective associations were examined by ALT-SR models. Symptoms of
MDD and dysthymia were analyzed collectively.

First and foremost, we found the expected female preponderance in depressive
symptoms in early adolescence. The results showed low mean levels of depressive symptoms
from ages 8 to 12 for both genders (between 1.0 and 1.5%), but with a sudden increase to
2.1% at age 14 for girls only (see Study III, Table 2, and Figure 2). Moreover, female gender
correlated with depressive symptoms at age 14—and predicted an increase in depressive
symptoms from age 12 to 14 (see Study III, Table 2)—but not earlier on. Thus, the female
preponderance in depression emerged sometime between ages 12 and 14. Of note, at age 8§,
boys showed statistically significantly higher levels of depression than girls.

a) The stress exposure explanation was informed by three criteria. We first examined
Criterion 1: whether girls become exposed to more stress than boys in the period before the
gender difference in depression emerges (in our sample, the female preponderance emerged at
age 14—so this would be the age-span 10 to 12). Both boys and girls experienced an increase
in SLEs from ages 10 to 12, bullying victimization remained stable. There were no gender
differences in exposure to either stressor (see Study III, Table 2); Criterion 1 was not fulfilled.
Criterion 2 states that an increase in stress should predict an increase in depressive symptoms
at the within-person level—at least among girls. We found that increases in SLEs and
bullying victimization at age 12 predicted increases in depressive symptoms at age 14 in the
ALT-SR analysis (see Study III, Figure 3). That is: Criterion 2 was supported. Regarding
Criterion 3—whether the gender difference in depression at age 14 was mediated by increased
stress—there was no mediation effect for neither SLEs (B=-0.01, SE=0.03, 95% CI [-0.08,
0.05]) nor bullying victimization (B=-0.04, SE=0.04, 95% CI [-0.12, 0.03]). In conclusion,

criteria 1 and 3 pertaining to the stress exposure explanations were not fulfilled.
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b) The stress reactivity explanation was investigated using two criteria. Criterion 4
states that stress should predict depression more strongly in girls than in boys. We did find
that increases in both SLEs and bullying victimization at age 12 predicted increases in
depressive symptoms at age 14—among girls but not among boys (see Study III, Figure 3).
We also found statistically significant interaction effects between gender and age 12 SLEs
and bullying victimization, respectively, on age 14 depression. The predictions were only
statistically significant for girls. Finally, Criterion 5 states that the gender difference in the
strength of predictions from stress on depression should not be present before the gender
difference in depression emerges. In our sample—in which the female preponderance
emerged at age 14—this would entail no gender-specific predictions from age 10 stress to age
12 depression. In Study III, Figure 3, the beta-values show no gender-specific predictive
effects from age 10 to 12. Also, there were no interaction effects between gender and age 10
SLEs and bullying victimization, respectively, on age 12 depression. Thus, both criteria

pertaining to the stress reactivity explanation were fulfilled.

4. DISCUSSION

4.1.Summary of findings

The overall aim of this thesis was threefold: 1) to investigate five types of stability in
depression across preschool into adolescence; 2) to inform on the relation between adolescent
depression and personality; and 3) to shed light on possible explanations for the female
preponderance in adolescent depression. The thesis is based on longitudinal data from the
Trondheim Early Secure Study (TESS) (Study I: ages 4-14, n = 1,042; Study II: ages 10-16;
n =817, Study III: ages 8-14; n = 748). Depressive symptoms were measured biennially with
clinical interviews of symptoms of DSM-5-defined major depressive disorder (MDD) and

dysthymia (analyzed separately in Study I and collectively in Study II and III). Predictions
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were investigated by within-person methodology, accounting for time-invariant confounding
effects.

In Study I, we investigated different types of stability in depression across ages 4 to
14. To inform on e) stability of form, we examined 1) structural stability of the depression
constructs and ii) which symptoms were most frequent at which ages. Further on, we
investigated b) the prevalence of MDD and dysthymia (subthreshold symptoms and
diagnoses) across preschool into adolescence. Finally, we investigated ¢) rank-order stability
(i.e., staying at the same depression level compared to other children), d) absolute stability
(i.e., staying at the same depression level over time), and e) stability of within-person changes
(whether within-person changes in depressive symptoms predicted later corresponding
changes). Within-person predictions would be in line with the hypothesis that depression
leaves “depressive scars”, which thereafter increase the risk of recurrence. Overall, we found
evidence for all types of stability from preschool into adolescence—and increasingly so when
entering adolescence:

o These depression constructs were coherent across ages. The most common symptoms
were irritability and concentration difficulties.

e MDD and dysthymia became more prevalent in early adolescence.

e Rank-order stability was modest to moderate. Absolute stability was higher than rank-
order. Within-person increases or decreases in depressive symptoms predicted later
corresponding changes in depression.

In Study II, we investigated a) whether changes in the Big Five personality traits
predicted increases in depressive symptoms, which would be in line with a predisposition
explanation for the relationship between depression and personality. We also investigated b)
if increases in depressive symptoms predicted changes in personality traits, which would be in

line with a scar-explanation. Predictions were examined from ages 10 to 16, including
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whether they differed across these ages. If so, this would indicate developmental differences.
Results showed that:

o Increased neuroticism predicted increases in depressive symptoms—and increases in
depressive symptoms predicted increased neuroticism—across ages 10 to 14.

e Increases in depressive symptoms predicted decreased conscientiousness from ages 10
to 14 and decreased extraversion across ages 10 to 16.

e With a few exceptions, the predictions did not differ across ages 10 to 16.

In Study III, we investigated whether girls became exposed to more SLEs and bullying
victimization prior to the emerging female preponderance in depression and if a gender
difference in stress exposure would mediate the gender difference in depressive symptoms.
These findings would inform on the stress exposure explanation for the female preponderance
in depression. Secondly, we examined whether increases in these stressors predicted increases
in depressive symptoms more so for early adolescent girls than boys, which would be in line
with the stress reactivity explanation. According to our findings:

e The female preponderance in depressive symptoms emerged at age 14.

e Girls did not become exposed to more of stressful live events (SLEs)—nor to bullying
victimization—than boys.

e Increases in these stressors at age 12 predicted increases in depressive symptoms at
age 14 more strongly for girls than boys. This interaction effect was not present at
earlier ages.

4.2.Childhood depression poses a risk for adolescent depression
4.2.1. Stability of within-person change

In Study 1, we investigated stability of within-person change in depression from

preschool until adolescence, using the participants as their own controls—accounting for

time-invariant confounding effects. We found that increases or decreases in depression at one
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age predicted corresponding later changes throughout preschool until adolescence. We
investigated and found predictions across both two and four-year spans (i.e., increased
depression at age 10 predicted increased depression at ages 12 and 14). The within-person
predictions were stronger from ages 12 to 14 than previous age-lags. Of note, barring one
within-person longitudinal study on early childhood (Wichstrem et al., 2017), we were the
first to investigate stability of within-person change, and our results should be replicated.
Even so, these findings are in line with the scar hypothesis, which proposes that earlier
depression leads to changed characteristics of the child/adolescent—or their environment—
which thereafter increases the likelihood of recurrence (Rohde et al., 1994). Although results
from within-person analyses cannot be causally interpreted (Mund & Nestler, 2019), this
approach is arguably more relevant for the scar hypothesis than between-person methodology.
Our results on the stability of within-person changes do not imply which “scar”-
mechanisms might be involved in the recurrence of depression. Previous studies do allude to
some possibilities. First, Coyne’s interpersonal theory of depression (Joiner et al., 1999)
proposes that depression leads to relational erosion. Depressed individuals may be
characterized by negative interpersonal interaction styles—such as excessive reassurance
seeking (Starr & Davila, 2008)—that elicit negative affect in others and thus more rejecting
responses (Branje et al., 2010; Segrin & Dillard, 1992). Less available social support
(Thompson et al., 2006) and loneliness (Dunn & Sicouri, 2022) might lead to depression.
Relatedly, studies indicate that depression may lead to co-rumination, which has been shown
to predict peer stress (Nolen-Hoeksema et al., 2008; Rose, 2021; Rose et al., 2017;
Spyropoulou & Giovazolias, 2022). Moreover, Spyropoulou and Giovazolias (2022) found
evidence to suggest that sadness rumination mediated the relationship between depressive
symptoms and bullying victimization. Both peer stress (Hankin et al., 2015) and bullying

victimization (Christina et al., 2021; Spyropoulou & Giovazolias, 2022) predict subsequent
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depression. Notably, co-rumination and rumination entail to focusing on and discussing
negative affect and problems (Nolen-Hoeksema et al., 2008; Rose, 2002). These tendencies
might conceivably be especially pronounced in the early adolescence—marked by intense and
prolonged negative affect (Rapee et al., 2019). Moreover, early adolescence is also a period of
social reorientation and increased importance of peers (e.g., Harter, 2015; Somerville et al.,
2013). It is thus possible that peer stress is even more predictive of depression in this age
group than in younger children. This suggestion is in line with a study that indicates that peer
stress could have a stronger impact on depressive symptoms in early puberty when compared
to before puberty (Hankin et al., 2015). In conclusion, when treating a depressed adolescent,
focusing on potential negative interpersonal interaction styles, including a tendency to co-
ruminate and ruminate, as well as lack of social support might be important.

Another potential scar-mechanism relates to cognitive functioning. For example, one
study on young adults with first onset MDD showed evidence of impaired inhibition and
switching (Schmid & Hammar, 2013). These impairments persisted a year later even though
symptoms of depression had receded, and those participants with the most cognitive
impairment in the acute phase of their MDD episode had an increased likelihood of relapsing
within a year (Schmid & Hammar, 2013). Another study on adults did not find persistent
impartment in these abilities after five years (Ronold et al., 2020)—thus, it is possible that the
changes are temporary—at least in adults. Halse et al. (2022) found that in the TESS-sample,
increased levels of depression predicted increased cognitive inflexibility in young children
two years later. Executive functioning is strongly associated with the functioning of the
prefrontal cortex (PFC)—which develops until early adulthood (e.g., Somerville et al., 2013).
Therefore, it could be more likely that depression leaves scars in the form of reduced
executive functioning in adolescents than adults. This possibility should, however, be

investigated.
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4.2.2. Rank-order and absolute stability

Most prior research on the risk of recurrence has investigated whether depression
increases the risk of a new depressive episode when compared to those who have not been
depressed (i.e., rank-order stability). These studies are mainly conducted on adult samples
(Richards, 2011) or they have investigated rank-order stability from adolescence into
adulthood (e.g., Johnson et al., 2018). In Study I, we were the first to investigate rank-order
stability in symptoms of DSM-defined MDD and dysthymia from age 4 until 14—thus
including the age when depression typically first increases in prevalence (Ford et al., 2003;
Merikangas et al., 2010a). We found modest to moderate rank-order stability in depressive
symptoms from age 6 until age 14, and low from age 4 until age 8. Rank-order stability
increased from age 12 to 14 when compared to previous ages. Thus, already from early
childhood on, there is a risk of keeping one’s “depression position” in the group—and even
more so when entering early adolescence. Our study expands on previous studies showing
rank-order stability from preschool until age 12 in a collective measure of symptoms of
MDD, dysthymia, and depression not otherwise specified (NOS) (Finsaas et al., 2018), and
from 11 to 18 in depressive symptoms measured with a questionnaire capturing only some
DSM-defined symptoms (Mason et al., 2017). The one study investigating categorically
defined depressive disorders in the general population did not find evidence for rank-order
stability from the age-groups 9-12 to 13-18 (Copeland et al., 2013a). This last diverging
finding may stem from low statistical power of the study.

Furthermore, in Study I, we investigated absolute stability in depression (i.e., the
probability of staying at ones’ own depression level over time). We found evidence that
absolute stability was stronger than the rank-order stability. That is, the use of correlational
methods (i.e., Pearson » or OR) when the aim is in fact to investigate absolute stability,

correlational methods will underestimate the stability. We also inspected how many youths
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with symptoms at one age had equally as many symptoms at later ages (see Appendix, S2-
S6). When entering adolescence, more adolescents acquired new symptoms than children at
previous ages did. For example, of those individuals with 3 symptoms at age 6, only 2% had
increased to 4 symptoms at age 8, while 34% had reduced to 1 symptom. However, of those
with 3 symptoms at age 12, 38% had increased to 4 symptoms at age 14, while 26% had
reduced to 1 symptom. In other words: 12-year-olds had more often acquired more depressive
symptoms and less often outgrown their depressive symptoms by age 14.

Collectively, we found evidence for modest to moderate rank-order stability, stronger
absolute stability, and that adolescents “depression position” relative to the group and their
own level fortifies in early adolescence.
4.3.Prevalence and stability of form across preschool to adolescence
4.3.1. Prevalence

The prevalence rates in Study I are mostly compatible with previous research showing
that MDD and dysthymia diagnoses are very low prevalent in the preschool age (Lavigne et
al., 2009; Wichstrem et al., 2012), fairly low prevalent in middle childhood (Costello et al.,
1996; Ford et al., 2003; Merikangas et al., 2010a), and higher in early adolescence (Avenevoli
et al., 2015; Gau et al., 2005; Merikangas et al., 2010a). However, in our data, diagnosed
dysthymia was more common than MDD—especially in adolescence (e.g., at age 12:
dysthymia 2.02% versus MDD 0.71%; and at age 14: dysthymia 5.08% versus MDD 2.68%).
In contrast, previous research shows a lower prevalence of dysthymia (0.2%-1.1%) (Gau et
al., 2005; Merikangas et al., 2010a) compared to MDD (3.8%-5.5%) (Avenevoli et al., 2015;
Merikangas et al., 2010a) in comparable ages. Notably, the study with the lowest prevalence
of dysthymia (Gau et al., 2005) was conducted in Taiwan, and the other studies were
conducted in the United States. Thus, it is possible that this research is not comparable to

ours. In conclusion, our findings indicate that dysthymia may be more common than MDD in
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adolescence, at least in a northern European context. According to Schramm (2020),
dysthymia is more easily overlooked because of its milder presentation than other forms of
chronic depression. Even so, it is associated with functional impairment and serious outcomes
such as increased risk for suicide (reviewed by; Schramm et al., 2020) and later MDD (Klein
et al., 2006). Our finding underscores the importance of identifying dysthymia in children and
adolescents—in research as well as clinical practice and preventative efforts.

Beyond inspecting the prevalence rates of dysthymia and MDD, we estimated growth-
curves (of both mean level symptoms and diagnosis) to investigate more precisely when the
increases in these disorders occur. Our results indicate a stable prevalence of on subthreshold
symptoms of MDD across earlier childhood, with an increase from ages 12 to 14. Even
though growth curves could not be estimated for diagnosed MDD given the low prevalence at
ages 8 and 10, the prevalence was higher at ages 12 (0.71%) and 14 (2.68%) than at earlier
ages. Our findings are in line with research showing an increase in diagnosed MDD in early
adolescence (Ford et al., 2003; Merikangas et al., 2010a). Notably, Costello et al. (1996) did
not find any increase across ages 9 to 13. Thus, it is possible that the increase in MDD first
occurs between ages 13 and 14. Regarding dysthymia, our study is the first to investigate and
demonstrate a steady increase already from the preschool age and into adolescence—both in
subthreshold symptoms and diagnosis. Moreover, diagnosed dysthymia showed an even
escalating increase from ages 12 to 14—in contrast to studies showing no change in
dysthymia when entering adolescence (Costello et al., 1996; Merikangas et al., 2010a).
Because the prevalence in our study was 2-5 higher than in these prior studies, we may have
had more statistical power to detect these differences.

4.3.2. Structural stability of the depression construct
A second aim of Study I was to illuminate whether the depression construct appears

the same across preschool into adolescence. This was first investigated as structural stability
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(i.e., by partial measurement invariance). Previous studies on structural stability have
provided inconsistent results and have not examined the DSM constructs of MDD and
dysthymia per se (Lahey et al., 2004; Weiss & Garber, 2003). We found evidence in support
of structural stability of both MDD and dysthymia across preschool into adolescence. The
factor loadings of the nine symptoms of MDD did not change across ages 4 to 12 and the
seven symptoms of dysthymia did not change across ages 4 to 14. These findings indicate that
individual symptoms of depression are equally important to the overall MDD and dysthymia
depression constructs across these age-groups. For example, irritability may likely be as
important in indicating depression at age 6 as at age 12. Moreover, although factor loadings in
symptoms of MDD did not change across earlier childhood, we did find increased loadings
from age 12 to 14. This suggests that the MDD construct becomes even more coherent from
adolescence on. That is: when entering adolescence, a single symptom is more likely to be
accompanied by more symptoms—perhaps a full-blown depression diagnosis. An implication
is that when a youth evinces one depressive symptom, referral for clinical assessment is
perhaps especially warranted in early adolescence.

Our findings indicating structural stability from preschool into adolescence have three
other important implications. First, they indicate that our results on stability of within-person
changes; rank-order; and absolute stability, represent stability in the same underlying
construct. Second, they support the notion that the DSM-5 system may be used to diagnose
MDD and dysthymia in both children and adolescents. Third, and relatedly, our results
provide evidence in support of the age-adjustments of the DSM-5 (e.g., that the core symptom
might be persistent irritability), in that irritability loads on the depression construct and to an
equal degree across preschool into adolescence. It is, however, important to note that we did
not directly address the developmental appropriateness of these criteria. It is possible that

other symptoms not captured in the DSM-5 system may be relevant for depression in children
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and adolescents. Nor did we investigate whether some of the symptoms might be even more
important to other constructs within the DSM-system, e.g., irritability for Disruptive Mood
Dysregulation Disorder (DMSS) (American Psychiatric Association, 2013). Finally,
symptoms might be expressed in different ways in children versus adolescents, which is not
described in the DSM-5.
4.3.3. The most common symptoms

A second aspect of how depression presents across childhood into adolescence is how
typical symptoms are in a certain age group: firequency of symptoms. Our results revealed that
some of the symptoms were the most common in most of the age-groups. Moreover, almost
all symptoms became more frequent with age—shown by linear and quadratic increases.

Irritability was the most common symptom across all ages. As previously described,
the age-adjustment of irritability as a core-symptom for MDD and dysthymia in the DSM-5,
is not included in the ICD-system. Moreover, across ages 4 to 12, depressed mood and
anhedonia were fairly infrequent. These are the other two core-symptoms in the DSM-5 and
the only core symptoms in the ICD-11. Collectively, these findings have an important
implication: clinicians who use the ICD, such as in the current context (Norway), should be
mindful of irritability as a potential symptom of depression in children and adolescents. If not,
they run the risk of missing depressive episodes. The second most common symptom in our
sample was concentration difficulties. Concentration difficulties, or inattention, are one of the
strongest markers of attention-deficit/hyperactivity disorder (ADHD), especially in
adolescence when the symptoms of impulsivity/hyperactivity typically decrease (Eng et al.,
2023; Fraticelli et al., 2022). There is also a considerable comorbidity with depressive
disorders (ADHD three times more common in people with depressive disorders; Sandstrom

et al., 2021). Thus, when clinicians assess or treat children or adolescents with ADHD, a
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worsening of concentration difficulties in periods of persistent low mood/irritability and/or
anhedonia—could indicate depression, or comorbidity with depression.

Unexpectedly, suicidality (ideation, behaviour, attempts) was highest in 4- to 6-year-
olds and thereafter became less prevalent. We explored the possibility that the higher
prevalence in these ages stems from the age-adjustments for this symptom done in the PAPA-
interview. However, death themes in play were very rare in our sample (see section 3.1.).
Another possible explanation is related to preschoolers asking many questions of their
parents, including about death (e.g., Chouinard et al., 2007). This normative occupation with
death may leave some parents worried and more likely to respond affirmatively to questions
regarding thoughts about death. However, the factor loadings for suicidality did not change
across ages. Therefore, it is possible that we did capture suicidality as a symptom affecting
5% of the youngest children. The low prevalence of suicidality in adolescents was arguably
even more notable. Other studies rather show an increase in suicidal ideation from late
childhood into adolescence (Zhu et al., 2019), and that ideation, plans, and attempts increase
towards mid-adolescence for girls and towards late adolescence for boys (e.g., Boeninger et
al., 2010). One possible explanation for the low prevalence of suicidality in our sample may
be related to the use of clinical interviews. The adolescent is likely fully aware of the
seriousness of the topic and might not want to answer openly to avoid worrying their
surroundings. For the same reason, the adolescents may not have told their parents about these
symptoms, and parent reports may not necessarily add information about suicidality.
Moreover, adolescence is a period of social reorientation from parents to peers (e.g., Harter,
2015), and parents might therefore be less privy to the psychological (e.g., unobservable)
symptoms of depression in general (Weiss & Garber, 2003)—including suicidal thoughts.
Previous work has mainly used self-reported questionnaires. This is possibly a better way of

capturing this particular symptom—all things considered.

74



Another surprising finding in our data is the decrease in sleep-difficulties. A previous
meta-analysis found that the depressive symptom of hypersomnia was more common in
adolescents than children, and insomnia was as frequent (Weiss & Garber, 2003). Moreover,
many adolescents struggle with sleep-debt (Rapee et al., 2019). However, sleep-difficulties as
a depressive symptom must occur as part of a depressive episode and is therefore distinct
from both a clinical hypersomnia/insomnia diagnosis as well as normative sleep-debt issues.

Finally, low self-esteem was most frequent from ages 10 to 14. The normative
decrease in global self-esteem from early adolescence and on has been considered a product
of an increased ability for perspective taking (Enright et al., 1980) and concern with how one
is being evaluated by others (Harter, 2015; Westenberg et al., 2004). These developmental
changes might also increase the likelihood of low self-esteem as part of a depressive episode
occurring in adolescence rather than earlier childhood.

Collectively, these findings indicate that DSM-5-defined MDD and dysthymia mostly
appear the same across preschool into adolescence. However, structural stability and most
symptoms did increase when entering adolescence—paralleling an increase in stability of
within-person change, rank-order and absolute stability, and prevalence. Collectively, the
results from Study I underscore the importance of implementing preventative and treatment
efforts in early adolescence, and of gaining knowledge on which factors contribute to
adolescent depression. This was the focus of Studies II (on personality) and III (on the female
preponderance).
4.4.Adolescent depression and personality

In Study II, our aim was to inform on two different explanations for the relation
between depression and personality: whether personality might entail vulnerability for
depression (a predisposition explanation) and whether depression may impact personality

development (a scar explanation). Across ages 10 to 16, we investigated longitudinal within-
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person predictions between depressive symptoms (symptoms of MDD and dysthymia
analyzed collectively) and the Big Five personality traits: neuroticism, extraversion,
conscientiousness, agreeableness, and openness.

4.4.1. Reciprocal relations between adolescent depression and neuroticism

First of all, we identified that increases in neuroticism predicted increases in
depressive symptoms—and vice versa—across ages 10 to 14. These findings are in line with
both predisposition and scar-explanations: high levels of neuroticism may pose a vulnerability
for developing depression in early adolescence, and depression may impact personality
development in the form of increased neuroticism. Our within-person results solidify previous
studies showing these reciprocal predictions at a between-person level (e.g., Goldstein et al.,
2020; Klimstra et al., 2010; Zhang et al., 2020), and expand on prior studies by—for the first
time—investigating a sample as young as age 10. Notably, in Study I, we found that increases
in depressive symptoms at age 10 predicted increases in depressive symptoms at both age 12
and 14. These findings from Study I and II combined tentatively indicate a scar-process in
which increased depression at age 10 leads to increased neuroticism at age 12 (scar) that
thereafter poses as a vulnerability factor for depression at age 14.

Even though we did not investigate possible mechanisms explaining how neuroticism
might pose as a vulnerability factor for depressive symptoms—and how depressive symptoms
might leave scars in the form of increased neuroticism—previous research alludes to several
possibilities. For example, adolescents scoring high on neuroticism may respond to stress in
maladaptive ways, which increases their risk of depression. Indeed, studies have shown that
early adolescents scoring high on neuroticism are more prone to self-blame (Liu et al., 2020)
and emotional suppression (Yoon et al., 2013)—all strategies increasing the risk for
depression. They may also perceive more stress, for example, school stress (Hoferichter et al.,

2014). In fact, Tian et al. (2019) found that perceived school stress mediated the relationship
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between neuroticism and depression. Finally, neuroticism has been associated with low self-
esteem (Zeigler-Hill et al., 2015)—possibly because of its similar emotional underpinnings
(DeNeve & Cooper, 1998), and low self-esteem is also a risk-factor for adolescent depression
(Masselink et al., 2018).

As regards possible scar-mechanisms from depressive symptoms to neuroticism,
rumination may be involved. For example, Ronold et al. (2020) found that depression
predicted higher levels of rumination, and this change held up to five years after depression
had subsided. Moreover, rumination has consequently been associated with neuroticism (Liu
et al., 2020; Vidal-Arenas et al., 2022), and may thus explain how increased depression might
lead to increased neuroticism. Another possibility is that depression leaves “self-critical”
cognitive scars. Depression may alter the way individuals process self-relevant information in
that they are more likely to attend to, encode, and retrieve negative information about
themselves (Mu et al., 2019). Self-criticism has been proposed to be organized under (at the
facet level) the higher-order trait of neuroticism (Clara et al., 2003).

Of note, in Study II, we also found that the reciprocal predictions between depressive
symptoms and neuroticism were no longer statistically significant in the 14 to 16-age span.
This will be discussed below (see section 4.4.4.).

4.4.2. Scars on extraversion and conscientiousness

Beyond that, increases in depressive symptoms predicted increases in neuroticism. In
Study II, we also found increases in depressive symptoms to predict decreases in extraversion
across ages 10 to 16—and decreases in conscientiousness across ages 10 to 14. The prediction
on decreased conscientiousness was non-significant from ages 14 to 16, which I will elaborate
on below (section 4.4.4.). Nevertheless, our study extends the one previous between-person
study showing that depression predicted lower levels of these two traits from age 12 and

forward (Klimstra et al., 2010). By using within-person methodology, our study solidifies
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support for these scar-explanations, and extends the findings by indicating they may apply
already from age 10.

Potential scar-mechanisms explaining how depressive symptoms might lead to
reduced extraversion involve how depression might have a negative impact on the child’s or
adolescent’s relationships (e.g., social erosion). First, depressive symptoms such as fatigue,
low self-esteem, guilt, and loss of interest may directly influence how often the child
socializes. Furthermore, this social withdrawal may lead to lower friendship quality and, thus,
less interest and drive to seek contact with these friends after the depressive episode or
symptoms have subsided. Overall, this may entail lower scores on extraversion. Secondly,
some of the depressive symptoms involve a negative view of oneself as well as hopelessness.
These may hinder the adolescent’s ability to perceive social support that is actually present
(Thompson et al., 2006), interpret social events in a negative and self-critical manner (Werner
et al., 2019), and ultimately lead to further social withdrawal and lower scores on
extraversion.

There are also several scar-mechanisms that may explain our finding that increased
depressive symptoms predicted reduced conscientiousness. One possibility involves executive
functioning. As previously noted, some evidence suggests that MDD might lead to cognitive
inflexibility in young adults (Schmid & Hammar, 2013), and in very young children (Halse et
al., 2022). Correspondingly, cognitive inflexibility has been associated with reduced
conscientiousness (Fleming et al., 2016). However, to illuminate whether depression might
leave “executive scars” that also decrease conscientiousness, we need prospective studies on
cognitive inflexibility and other types of executive functioning, and in the adolescent period
specifically.

In Study II, we did not find that reduced extraversion and conscientiousness predicted

increases in depressive symptoms—indicating that these traits do not pose as vulnerability
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factors for depression. Our findings solidify previous between-person results (Calvete et al.,
2016; Goldstein et al., 2018; Yang et al., 2008), with one exception. Klimstra et al. (2010)
found that lower levels of extraversion and conscientiousness predicted higher levels of
depression. Even so, in contrast to Goldstein et al. (2018), Yang et al. (2008) and our study,
Klimstra et al. (2010) did not account for the effects of neuroticism. As part of Study II, we
both investigated predictions without accounting for neuroticism—as well as by using
between-person methodology. In these models, extraversion and conscientiousness still did
not predict depressive symptoms. Thus, the two main elements of the Klimstra et al. (2010)
study that differed from our study did not seem to explain the diverging results. One final
difference was that Klimstra et al. (2010) used self-reported questionnaires for both
depressive symptoms and personality traits, possibly inflating the predictions from these traits
on depression—but this is uncertain. Either way: our results fall in line with the majority of
between-person studies indicating that decreases in extraversion and conscientiousness do not
predispose for depression in adolescence.
4.4.3. Agreeableness and openness

Finally, for the personality traits agreeableness and openness, no statistically
significant paths were identified. These null findings are in line with two other studies that
have shown that reduced agreeableness and openness did not predict higher levels of
depression (Goldstein et al., 2018; Klimstra et al., 2010). It has been suggested that
individuals low on openness might show less adaptability when faced with difficult situations,
and thus become more vulnerable to depression (Khoo & Simms, 2018). Prior research has
also shown that low levels of agreeableness are associated with lower perceived social
support (Baranczuk, 2019), a likely risk factor for depression (Rueger et al., 2016). However,
our findings from Study II do not support the notion that these traits pose as neither

vulnerability nor scars, at least in adolescents.
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Our findings converge with the one previous study relevant for the scar-explanation
showing that higher levels of depressive symptoms did not predict openness (Klimstra et al.,
2010). However, in contrast to our null finding on agreeableness, Klimstra et al. (2010) did
find that depressive symptoms predicted lower levels of agreeableness. Again, we reran the
models without accounting for neuroticism as well as by using between-person methodology.
In our sample, depressive symptoms still did not to predict agreeableness across ages 12 to
16—the age-groups overlapping with the Klimstra et al. (2010) study (baseline age 12 and
onwards). As discussed regarding the diverging findings on extraversion and
conscientiousness, it is unclear whether that common-methods effects in the Klimstra et al.
(2010) study might have inflated their result.

4.4.4. Developmental differences

A secondary goal in Study II was to investigate whether predictions between
depressive symptoms and the Big Five personality traits differed across ages 10 to 16. Our
results mostly indicate no developmental differences. There were, however, two exceptions.
Reciprocal predictions between depressive symptoms and neuroticism—and predictions from
depressive symptoms on reduced conscientiousness—were no longer statistically significant
from ages 14 to 16 and differed from previous age-lags.

It is possible that the reciprocal relation between depression and neuroticism—and the
potential scar-effect on conscientiousness—only exists in the earliest adolescent years.
However, with one exception (Williams et al., 2021), previous studies have shown reciprocal
predictions between depression and neuroticism—and predictions from depression on
conscientiousness—after age 14 (e.g., Goldstein et al., 2020; Klimstra et al., 2010; Yang et
al., 2008). These studies have all used between-person methodology, but when we reran our
models with between-person methods our original RI-CLPM null-findings from age 14 to 16

remained. Thus, the diverging results were not explained by the use of between-person versus
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within-person methodologies. Therefore, why these effects should disappear after age 14 is
unclear.

One possibility is that effects in the 14- to 16-age range would have been captured
with shorter measuring time spans. Variants of the predisposition and scar explanations
propose that the personality traits pose a vulnerability for increased depression, but only
temporarily (a state-model; Ormel et al., 2013); and that depression may impact personality
traits, but also only temporarily (a complication model; Ormel et al., 2013). Given that CAPA
and Kiddie-SADS probe for symptoms occurring in the prior three months, and that we
measured personality and depression every second year, effects might have subsided from age
14 until the three months prior to the age 16 assessment. Future research should explore
whether predictions appear at shorter measurement intervals after age 14 and, if so—why
effects appear to be of shorter duration at this age and not in the early adolescent years.

A possible explanation for the non-significant prediction from neuroticism on
depression specifically relates to the lower prevalence of depressive symptoms at age 16 than
at ages 14, 12 and 10 in our sample (see Study II, Table 2)—while previous research has
consequently demonstrated that depression increases towards middle adolescence (e.g.,
Merikangas et al., 2010b). From ages 14 to 16, we changed the clinical interview used to
measure depressive symptoms from the CAPA to the Kiddie-SADS. The Kiddie-SADS have
somewhat stricter criteria in that a depressive symptom must have been present most of the
day/at least 50% of the day—while in the CAPA the symptom must have been present at least
one hour of the day (for a further discussion, see section 4.6.3.1.). The stricter Kiddie-SADS
criteria may explain the apparent decrease in depressive symptoms from age 14 to 16, which
may ultimately increase the risk of Type 2 errors (false null findings) in predictions from

personality traits on depressive symptoms in this age range.
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4.5.Adolescent depression and gender

Paralleling the striking increase in depressive symptoms in early adolescence, a female
preponderance in depression emerges. The aim of Study III was to inform on the stress
exposure and stress reactivity explanations for this gender difference. The stressors we
examined were stressful life events (SLEs) and bullying victimization. We proposed and
investigated specific criteria that need to be fulfilled to provide tentative support for the
exposure (three criteria) and reactivity (two criteria) explanations. Predictions were examined
at a within-person level across ages 8 to 14—to capture the period before the female
preponderance emerges.

First of all, we found the expected gender difference in depressive symptoms (MDD
and dysthymia analyzed collectively) at age 14. This corroborates a meta-analysis indicating
that the female preponderance in depressive symptoms and MDD diagnosis emerges by age
12 at the earliest and thereafter increases towards middle adolescence (Salk et al., 2017).
4.5.1. Stronger depressive reactions in girls

Furthermore, in Study III, both criteria for the stress reactivity explanation were
fulfilled. We found that increases in SLEs and bullying victimization at age 12 predicted
increases in depressive symptoms at age 14 for girls but not boys. We also did interaction
analyses and found that these predictions were stronger for girls than boys. Collectively, our
findings are in line with a reactivity explanation for the emerging gender difference in
depression: when early adolescent girls experience stress, they react more strongly than boys
in the form of more depression.

First and foremost, by including a younger age-sample and using within-person
methodology, these results solidify results from a previous between-person study indicating a
stronger prediction from SLEs on depression in a sample of mean age 13 at first assessment

(Ge et al., 1994). Second, our results extend mixed findings on whether bullying victimization
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predicts depression more strongly in girls or only in girls (studies with baseline measurements
at age 13) (Bond et al., 2001; Christina et al., 2021; Lepore & Kliewer, 2019). Our findings
also add to a broader research base, consequently showing stronger between-person
predictions or correlations between stress and depression for girls than boys in early
adolescence, paralleling the age when the female preponderance in depression also emerges
(typically around ages 12-13). Examples include stronger predictions from daily hassles and
episodic stress in girls than boys (Bastin et al., 2015; Hankin et al., 2007; Shih et al., 2006),
and online and offline sexual harassment that has been shown to correlate with depression in
girls but not boys (Stahl & Dennhag, 2021). In future studies, these stressors may be
investigated with longitudinal within-person designs with a younger baseline age.

Our study did not examine the underlying mechanisms for the increased stress
reactivity in girls. However, several possibilities may be drawn based on previous research.
First, the pubertal transition has been shown to predict psychopathology—over and above
chronological age (Mendle et al., 2020; Pfeifer & Allen, 2021; Stumper & Alloy, 2021). The
majority of studies find that entering puberty is associated with increased risk for depression
in girls but not boys (reviewed by Stumper & Alloy, 2021). Moreover, studies have found that
SLEs (Ge et al., 2001) and bullying victimization (Compian et al., 2009) are more strongly
associated with depression among adolescent girls that are more advanced in their pubertal
development (i.e., “early timers”)—further implying the role of puberty in reactivity and
depression in early adolescent girls. Some have suggested that the neural and physiological
changes that come with puberty make adolescents more reactive to stress (Dahl & Gunnar,
2009; Spear, 2009). However, such an explanation has not been tested (Stumper & Alloy,
2021). Whether and how pubertal changes specific to girls might explain why they become

more reactive to stress than boys, is also unclear. Several hypotheses might be suggested.
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First, pubertal hormones might be involved. Prior research suggests a stronger link
between pubertal hormones and depression in girls than boys (reviewed by Stumper & Alloy,
2021). Even though one recent study on girls only found that testosterone, not estradiol,
predicted depression (Copeland et al., 2019), most research indicates the role of estradiol
(Stumper & Alloy, 2021). Both stress (Doom & Gunnar, 2013) and pubertal hormones (e.g.,
Roberts & Lopez-Duran, 2019) influence the functioning of the body’s main stress-system:
the hypothalamus-pituitary-adrenal (HPA) axis. When activated by stressors, the HPA-axis
initiates a cascade of behavioral and hormonal responses (e.g., increases in cortisol). In the
short-term, these responses allow the body to respond to challenges in an effective and
adaptive manner (McEwen, 1998). Based on a literature review, Roberts and Lopez-Duran
(2019) concluded that from puberty and on, boys produce more testosterone and
dehydroepiandrosterone (DHEA) than girls do. These hormones inhibit HPA-axis responses
to stress and allow for adaptive regulation. Girls, on the other hand, produce more estradiol,
which has excitatory effects on the HPA-axis (stress reactivity) (Roberts & Lopez-Duran,
2019). This might contribute to explaining the findings that the HPA-axis is more readily
activated in adolescent girls than boys (Oldehinkel & Bouma, 2011). Over time, frequent or
chronic activation may lead to hyperactive reactivity or hypo-reactivity to stress (e.g., blunted
stress-responses) (Guilliams & Edwards, 2010). What remains elusive is how a more frequent
activation of the HPA-axis in girls—partly driven by pubertal hormones—might lead to more
depression (Oldehinkel & Bouma, 2011; Roberts & Lopez-Duran, 2019). Research has shown
that adolescent girls evince lower cortisol levels (Bouma et al., 2009)—and more negative
affect (Bailen et al., 2019)—than boys when exposed to social stress—indicating the role of
hypo-reactivity. Oldehinkel and Bouma (2011) suggest that, from a theoretical point of view,

a blunted cortisol response may leave the body with some specific depressive symptoms (e.g.,
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more fatigue and less energy), which thereafter increase the risk of developing other
additional depressive symptoms.

A second way puberty might be involved in increased stress reactivity in girls is that
puberty increases the likelihood of other risk-factors for depression. For example, research
indicates that secondary pubertal characteristics, including weight gain, increase body
dissatisfaction in girls, particularly when entering adolescence (reviewed by; Hyde &
Mezulis, 2020). Moreover, girls are more self-conscious (Rankin et al., 2004) and score
higher on body-objectification (Grabe et al., 2007). Hyde and Mezulis (2020) suggest that
different vulnerabilities—such as bodily pubertal changes combined with increased body
objectification and body dissatisfaction—collectively represent an increased “depressogenic
vulnerability” in adolescent girls, which will increase the overall likelihood of depression
when faced with stress. In this context, the social media may further exasperate body
dissatisfaction in girls. In a study based on the same sample as herein (TESS), it was reported
that exposure to other-oriented content on social media predicted increased body
dissatisfaction in girls but not boys (Steinsbekk et al., 2021). It has also been demonstrated
that adolescent girls show an increased level of self-criticism in general, shame, and fear of
self-compassion, and that relational stress mediates the prediction from these factors on self-
harm (Xavier et al., 2016). Arguably, it is possible that girls—because of their higher overall
self-criticism—are more vulnerable when exposed to stressors such as SLEs and bullying
victimization. Research shows that self-critical individuals may be less likely to perceive
available social support (Satterwhite & Luchner, 2016). Thus, highly self-critical
adolescents—more often girls than boys—may be more vulnerable to a self-defeating attitude
when facing stress—and less likely to perceive social support (Rueger et al., 2016): both of

which increase the risk for depression.
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Another potential mechanism concerning stress reactivity in girls relates to sleep.
Difficulties with sleep patterns are more common in girls from early adolescence and on (Salk
et al., 2017)—and female pubertal hormones are potentially involved in this gender difference
(Morssinkhof et al., 2020). Stress likely deteriorates sleep-quality (Li et al., 2019), and a
recent study showed that shorter sleep-duration predicted depressive symptoms in girls but
not boys during adolescence (Mathew et al., 2019). Collectively—the potentially stronger
reactions to SLEs and bullying victimization in girls might be mediated by lower sleep-
quality.

Finally, gendered stress reactivity may be related to girls’ use of rumination when
regulating stress. Evidence suggests that girls ruminate more than boys—especially in early
adolescence when compared to late childhood (Hampel & Petermann, 2005). Another study
found that in early adolescence, rumination predicted depression in girls but not in boys
(Krause et al., 2018). Moreover, early adolescent girls likely enter into more co-rumination
with friends (Rose et al., 2017; Stone et al., 2011), which increases depressive symptoms to a
stronger degree in girls than boys—possibly mediated through a further increase in
interpersonal stress (Rose et al., 2017). Another study also found that the potential trade-offs
with co-rumination—increased friendship quality but also increases in depressive
symptoms—were particularly pronounced for girls Tilton-Weaver and Rose (2023).

4.5.2. Equal stress exposure

The results from Study III did not indicate support for the stress exposure explanation
for the gender difference in depression. Although SLEs became more common from ages 10
to 12 (i.e., just prior to the emerging gender difference in depression), this increase was equal
for girls and boys. Bullying victimization did not increase—for neither girls nor boys. Thus,
the first and essential criterion pertaining to the stress exposure explanation was not fulfilled.

The evidence for a gender difference in SLEs in early adolescence is mixed. Some studies
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have found no female preponderance in SLEs in early adolescence (Jenness et al., 2019; Sund
et al., 2003) while an older meta-analysis showed a stronger increase in adolescent girls than
boys (Davis et al., 1999). As regards bullying victimization overall, results are also mixed,
with one study showing no gender difference (Sweeting et al., 2006), while a Norwegian
study showed an increase among girls only (Wendelborg, 2020).

Even though we did not find a gender difference in stress exposure in Study III, when
entering early adolescence, girls might become more exposed than boys to other stressors—
potentially contributing to the female preponderance in depression. For example, research has
shown that early adolescent girls are more exposed to peer stress in general (Rose & Rudolph,
2006), school stress (Klinger et al., 2015), and daily interpersonal hassles (Hankin et al.,
2007)—and all these stressors predict depression in girls. However, all these studies have
baseline ages that parallel the emerging female preponderance in depression. Thus, these
stressors may be investigated with a younger age-span and preferably by using within-person
methodology.

4.5.3. Some perspectives on gender

4.5.3.1. Artifact explanations

As noted in the introduction, some have suggested that the female preponderance in
depression may be exaggerated or is even an artifact. The artifact hypothesis proposes that the
society is more accepting of demonstrations of vulnerability in girls than boys, and that girls
therefore express their depression more readily (Parker & Brotchie, 2010). According to
Motro and Ellis (2017) the male role discourages crying, whereas the female role might even
encourage it. As a result, boys or young men might be less likely to report feelings of sadness,
restrain themselves from crying, and/or not inform their surroundings when they are

struggling. This may extend to when adolescent boys participate in research. Thus, the female
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preponderance in adolescent depression may partly or completely be a result of gender-biased
responding.

There is some research indicating such gender biases. Romans, Tyas, Cohen, and
Silverstone (2007) found that women with clinical depression were more likely to report 4 out
of 26 possible symptoms than men with clinical depression: “increased appetite”, “often in
tears”, “loss of interest” and “thoughts of death”. A meta-analysis found that depressed
women more often present with depressed mood, changes in weight or appetite, and sleep-
disturbances (Cavanagh et al., 2017). Of these symptoms, bias in often in tears and depressed
mood are in accordance with the artifact hypothesis.

Moreover, some information may be drawn from research showing gender difference
in help-seeking behavior. A comprehensive report of 3000 adolescents showed that those with
emotional problems sought informal (family, friends) rather than formal help (mental health
professional). Help-seeking in general was somewhat more common in girls (97%) than boys
(89%) (Gray & Daraganova, 2017). In line with previous findings (Rickwood et al., 2005),
girls more often sought help from friends, while there was an equal gender balance in help-
seeking from family and teachers (Gray & Daraganova, 2017). Research on victims of
bullying is mixed: most show that girls more often seek help (Blomgqvist et al., 2020; Cortes
& Kochenderfer-Ladd, 2014) while others have found that boys do (Shaw et al., 2019).
Collectively, there is some evidence to suggest that women more often present with
depressive symptoms in line with a female gender role (often in tears, depressed mood), and
that girls more often seek help from friends than boys do in adolescence. Research shows that,
in general, the majority of boys also seek help. However, the abovementioned research is
typically based on western cultures.

Another and related possibility may concern how the adolescent’s symptoms are

categorized—Dby themselves—but also by parents, teachers, and clinicians. In Study I,
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irritability and concentration difficulties were the most common symptoms of DSM-5-defined
depression. It is possible that irritability is more often considered as part of conduct disorder
(CD) in boys and depression in girls. In the same vein, concentration difficulties might more
often be categorized as ADHD in boys and depression in girls (Mayes et al., 2019). In line
with such a proposal is a study showing that girls more often receive treatment for emotional
problems for much longer than boys before receiving a thorough assessment of
neuropsychiatric symptoms (Klefsjo et al., 2021). Moreover, Fresson et al. (2019) found that
after the male gender stereotype depicting boys as inattentive and impulsive was activated, the
child’s behavior was rated more negatively, and performance on a neuropsychiatric
assessment declined if the rater thought that the child was a boy. These results may indicate
that depression is more often neglected in boys. These issues need further investigation.

In conclusion, the gender difference in early adolescent depression might be somewhat
inflated. However, evidence to date does not suggest that the female preponderance in
depression is completely explained by such processes. Research should further investigate
whether adolescents show evidence of response bias; whether boys are underdiagnosed with
depression; to what extent these biases are driven by male and female gender roles; and how
to avoid them.
4.5.3.2.The gender binary

Psychological research has traditionally operated with two genders: girls/women and
boys/men. This includes the TESS study. Evidently, though, the issue of gender terminology
is more complex, and the terminology is developing. Indeed, over the last two decades,
increased recognition of the intersex (e.g., Dreger & Herndon, 2009) and transgender (e.g.,
Martinez-San Miguel & Tobias, 2016) rights movements have challenged the binary view of
gender. Thus, since the initiation of TESS in 2007, the macrosystem—the values and

sociocultural characteristics of the broader culture affecting the developing child’s or
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adolescent’s identity, values, and perceptions (Bronfenbrenner, 1977)—has changed. The
macrosystem influences the structures and activities occurring at the concrete level
(Bronfenbrenner, 1977), e.g., measurement of gender in research.

A recent review shows how different empirical areas undermine the gender binary
(Hyde et al., 2019). This includes findings from neuroscience. Even in brain-areas shown to
have mean-level differences in structure and functioning, most people have a “mosaic” of
more-or-less gender-typical organizations (i.e., there is no internal consistency in which
women generally have a “female brain” and which men generally have a “male brain). The
mosaic metaphor also applies to the few psychological characteristics shown to have a mean
gender difference. Even hormonal systems show considerable overlap (i.e., not gender
dimorphic) (Hyde et al., 2019).

Relying exclusively on the gender binary in research excludes other important
research questions. Studies have shown that people not identifying in the binary have less
perceived social support and are at increased risk of bullying victimization (Aparicio-Garcia
et al., 2018); self-harm and suicide (Jadva et al., 2023); and anxiety and depression (Thorne et
al., 2019). The unique challenges of those identifying as non-binary—including
differentiating transgender/non-transgender and female/male assigned at birth (see e.g., Rimes
et al., 2019)—needs continued attention.

Summing up, research on the female preponderance in depression is limited by the
gender binary. This includes our Study III. Future studies may include children’s and
adolescents’ self-reports of which gender they identify with (both binary and non-binary).
This information may lead to a more nuanced view on the gender difference in depression,
including if explanations for the female preponderance may extend to adolescents identifying
as non-binary. Notably, current surveys in Norway indicate that 99.6% of adults consider

themselves as either male or female—only 0.4 % as nonbinary (Statistics Norway, 2021).
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Even though the estimates for adolescents might be higher, identifying as non-binary is likely
rare. Thus, if a third non-binary category is to be included in quantitative research designs, the
study needs to plan for a considerably larger sample size needs than the TESS-sample.
4.6.Methodological considerations

The studies in the current thesis are all based on data from the TESS, a large-scale
longitudinal study. We applied multi-method and multi-informant assessment, limiting
common-method effects that may otherwise have inflated the associations between study
variables. Moreover, we used within-person methodology that accounts for time-invariant
confounding effects. The results shed light on the stability of depression, the relationship
between adolescent depression and personality, and possible explanations for the gender
difference in adolescent depression. However, when interpreting these findings, several
methodological issues should be considered.

4.6.1. The sample
4.6.1.1.Selection bias

An important question regarding the studies included in this thesis concerns their
generalizability: whether results hold beyond the current study (Bordens & Abbott, 2022).
Selection bias occurs when the selection of subjects into the study (sampling bias)—or their
likelihood of remaining in the study (attrition)—leads to systematic differences in results
because of a biased sample. The generalizability of the study thus decreases (e.g., Gerhard,
2008).

In the TESS, all children born in 2003 and 2004 were invited to participate. There was,
however, likely some sampling bias from the non-participation at T1. 1) n = 176 families
were excluded because of insufficiently proficiency in Norwegian. These may represent a
more ethnically diverse subpopulation in Trondheim, possibly with lower SES. 2) n =166

families were mistakenly not asked to participate by the health nurses, probably randomly
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distributed, but we do not have data to confirm this. Finally, 3) n = 539 families declined to
participate before the sample was drawn, and 4) 2.7% of the two cohorts that first were
invited to participate (N = 3,456) did not show-up for the 4-year-old health check-up. We
cannot exclude the possibility that parents in these families declined or did not show up
because their child had mental health issues or because of other stressful circumstances.
Notably, the TESS is largely representative of the Norwegian population regarding parents’
level of education (Steinsbekk & Wichstrem, 2018). It did, however, include more divorced
parents (7.6%) compared to the general population (2.1%; Statistics Norway 2017).
Moreover, other parts of Norway have more ethnic diversity. Thus, our findings may not be
generalized to more diverse populations.

Attrition is a typical problem that influences the generalizability of longitudinal
studies. Comparable studies on Norwegian population-based samples have shown attrition
rates of 48% over 12 years (Sigurdson, 2019) and 56% over 15 years (Gustavson et al., 2012).
As can be seen in Appendix Figure I: Flowchart of Sample Recruitment, the drop-out-rate in
the TESS was closer to 30% over 12 years (T1 to T7). In all three studies, our attrition
analyses showed that symptoms of MDD and dysthymia at certain measuring points predicted
later drop-out, and in Study III, bullying victimization at age 6 predicted attrition at ages 10,
12 and 14. This suggests some systematic attrition and that we might have “lost” some of the
depressed children and adolescents—especially from ages 12 to 14—as well as some of the 6-
year-olds experiencing bullying victimization. However, these results could conceivably have
been produced by the many attrition analyses conducted. To rule this out, in Studies IT and I1I,
we investigated whether the attrition was missing at random (MAR) or missing completely at
random (MCAR). The results did suggest that the attrition was at least MAR, suggesting some
systematic attrition. A limitation with Study I is that we only run ordinary regression analyses

to check for systematic missing data and not the more formal Little’s test.
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Collectively, we had some sample bias and some attrition. Finally: Norway is a
country with low rates of psychiatric disorders (Bge et al., 2021; Wichstrem et al., 2012), and
may differ from contexts with overall lower and more variation in SES and more ethnic
diversity, such as the United States. All these elements imply that the prevalence rates in our
studies have somewhat limited generalizability. Even so, besides the prevalence of symptoms
and disorders in Study I—and of stressors in Study III—the rest of our research questions
were concerned with associations between variables. Associations first and foremost depend
on the variance and not the mean levels of the included variables (Field, 2013). Moreover, a
longitudinal Norwegian study investigating the influence of attrition on generalizability found
evidence to suggest that even though attrition influences mean levels, estimates of
associations are more robust (Gustavson et al., 2012). In conclusion, our results may be

generalized to a reasonable degree—however with caution.

4.6.1.2.Sample size

When using within-person methodology, a large sample has been recommended (e.g.,
Masselink et al., 2018). With our sample sizes (Study I: n = 1,042, Study II: n = 817, Study
III: n = 748), there were some research questions we were not positioned to investigate. In
Study I (on stability), with a bigger sample, we could have investigated models separately for
boys and girls. It is conceivable, for example, that there is an increased risk of recurrence for
girls when compared to boys. Also, relevant for Study I[I—a gender difference in neuroticism
has been reported to emerge during the early adolescent years: girls increasing while boys
decreasing somewhat (Soto et al., 2011). Future research with a larger sample may examine
whether the predisposition and scar-explanations for the Big Five personality traits differ
among girls and boys. Furthermore, the five traits could have been examined in multivariate
models. Even though we were able to account for the arguably most important trait,

neuroticism (e.g., Goldstein et al., 2018), the research base on the Big Five and depression in
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adolescence consists of few studies, and these have considerable methodological issues.
Knowledge of which other traits might be important to account for, is therefore somewhat
uncertain.

4.6.2. Confounding

In our studies, we investigated predictions from earlier depression on later depression
(Study I); personality traits on later depression and the reverse (Study II) and from SLEs and
bullying victimization on later depression (Study III). As noted previously, observational
longitudinal studies, such as ours, are not positioned for causal inferences. This is partly
because of omitted variables, or confounders; which are the common cause of two observed
variables and can lead to a spurious correlation, or a suppression of their causal relationship
(Hamaker et al., 2020).

Confounding effects may be time-invariant (i.e., factors with equal amount of
influence on the predictor and depression at different time-points) or time-varying (i.e.,
factors with particularly strong impact on the predictor at certain time-points). In all studies,
we used within-person methodology, accounting for time-invariant confounding effects
potentially produced by unmeasured factors (Berry & Willoughby, 2017; Hamaker et al.,
2020). However, time-varying confounding effects may still have confounded our results
(e.g., Hamaker et al., 2020). Examples of these are pubertal hormones first increasing and
exerting their effects on depression in early adolescence (Stumper & Alloy, 2021) or peer
stress, shown to predict depression more strongly with increasing age during adolescence
(Hankin et al., 2015). In Study II, we included gender and neuroticism as observed variables
that may have time-varying confounding effects. However, in all three studies, other

unmeasured variables may also have had time-varying confounding effects on the results.
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4.6.3. Measurement

4.6.3.1.Depression

In the current work, we used standardized semi-structured clinical interviews to
measure symptoms of MDD and dysthymia: the Preschool Age Psychiatric Assessment
(PAPA), the Child and Adolescent Psychiatric Assessment (CAPA), and the Schedule for
Affective Disorders and Schizophrenia for School-Age Children (Kiddie-SADS). There are
important advantages to using such interviews (Essau & Ollendick, 2009). First, when
compared to both questionnaires—which usually do not cover all the DSM-defined
symptoms—and unstructured interviews—semi-structured interviews are designed to
accurately assess diagnostic criteria and are therefore often better equipped to assess
diagnoses (Mueller & Segal, 2014). Also, when compared to questionnaires specifically:
interviews increase the likelihood of capturing symptoms that may be more difficult for the
child or adolescent to notice if they are depressed. These are all elements that improve the
validity of the depression measure—the extent to which an instrument is measuring what it is
intended to measure (Carmines & Zeller, 1979). Further on, when compared to unstructured
interviews, semi-structured interviews reduce variability among those interviewing (Mueller
& Segal, 2014), and there is less risk for different interviewers to ascribe different degrees of
clinical significance to particular symptoms (Le Couteur & Gardner, 2008). Both of these
aspects increase inter-rater reliability, which is a prerequisite for validity (Mueller & Segal,
2014). Finally, semi-structured interviews also have an important advantage when compared
to structured interviews in that they include the possibility for the interviewer to follow up
with probes to more accurately assess whether a symptom is present or not. As such, they
increase the likelihood that interviewers do not prematurely conclude that a diagnostic
criterion is not fulfilled and move on (Mueller & Segal, 2014). However, semi-structured

interviews therefore require more clinical judgment than structured interviews (Mueller &
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Segal, 2014). In the TESS, the interviewers had at least a bachelor’s degree in a relevant field,
relevant experience, and received training from the team that developed PAPA/CAPA, and
with a psychologists or psychiatrist when learning how to administer and score the Kiddie-
SADS. The interviewers’ experiences with the use of Kiddie-SADS were also continually
discussed in the research group’s meetings (every second week).

According to Achenbach (2006), multi-informant data is required for a comprehensive
assessment of psychopathology in children, because different informants contribute with
unique information about an individual’s functioning. Following this logic, we interviewed
both the children/adolescents and their parents separately. A symptom was considered present
if it was endorsed by either informant. We were thus able to measure symptoms that likely
require the introspection of the child/adolescent, for example, low self-esteem or suicidal
thoughts. Other symptoms may be more available to the parents, such as when a child
suddenly becomes more socially withdrawn with siblings or at the dinner table—a change that
the child might not notice themselves. Thus, interviewing multiple informants increases the
overall validity—in our case—the likelihood of capturing all the DSM-5-defined depressive
symptoms of MDD and dysthymia.

Despite the advantages of multi-informant, semi-structured clinical interviews to
measure depression in children and adolescents, there are several limitations. In a review,
Duncan et al. (2019) found vast variations in the reliability of clinical interviews—and thus
also lower validity (De Los Reyes et al., 2015; Mueller & Segal, 2014). Of note, in our
sample, the PAPA, the CAPA, and the Kiddie-SADS showed evidence of adequate ICC inter-
rater reliability (Koo & Li, 2016). More directly related to validity: research has shown that
misunderstandings may occur during interviews (e.g., Kessler & Ustiin, 2004). Moreover,
there are challenges in measuring psychopathology in children and adolescents through the

use of interviews, even though these arguably also apply to questionnaires. Weiss and Garber
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(2003) propose that young children may lack considerable abilities for introspection and
conceptualization of symptoms, and therefore also the ability to report on these symptoms—
including to their parents. In that sense, parents may be better informants of adolescents’
rather than children’s depressive symptoms, at least those that require introspection (e.g., low
self-esteem). However, adolescents’ normative social reorientation toward peers may entail
that they share /ess with their parents. Thus, how informative self- versus parent-reports are
may vary depending on the developmental stage of the child or adolescents. These
developmental differences underscore the advantages of using multi-informant data to
increase the overall likelihood of capturing symptoms.

As previously noted, at age 16, we changed the measurement of depression from
CAPA to Kiddie-SADS. For a symptom of depression to be coded as present with the Kiddie-
SADS, the requirements are stricter in that the symptom must be present for most of the
day/at least 50% of the day—in line with the formulation in the DSM-5. However, in the
CAPA, most of the symptoms are scored affirmatively if present for at least one hour of the
day. One possibility is that the CAPA duration-criterion is too lenient. However, in Study I,
we found evidence indicating that we measured the same MDD and dysthymia constructs
across ages 4 to 14, suggesting that CAPA did capture DSM-5-defined depression in children
and adolescents. Alternatively, the Kiddie-SADS “most of the day” criterion—which aligns
with the DSM-5-duration criterion—might be too strict and lead to more false negatives (i.e.,
not registering “real” depressive symptoms) in our sample at age 16. It might be that a one-
hour criterion is better suited for children and adolescents. To the best of my knowledge,
previous studies have not investigated whether using the CAPA compared to the Kiddie-
SADS provides different DSM-5-defined depression prevalence rates—and if so, why. The
CAPA has, however been compared to the clinical interview Development and Well-Being

Assessment (DAWBA), and results revealed that by applying the CAPA, twice as many
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diagnoses were obtained as when the DAWBA was used (Angold et al., 2012), indicative of
the CAPA not being a strict diagnostic instrument.

In Studies IT and III, depressive symptoms were captured by a collective measure of
symptoms of MDD and dysthymia. These conditions overlap substantially (see Table 1).
However, there is evidence suggesting that predictors for MDD and dysthymia might differ
(Markkula et al., 2017). Thus, it is possible that the results of the studies might have diverged
somewhat if the conditions had been investigated separately. For example, Schramm et al.
(2020) have reviewed research on adults, showing that dysthymia is more strongly correlated
with higher levels of neuroticism and lower levels of extraversion than non-chronic MDD.

From March 2020, the COVID-19 pandemic led to various lockdowns and social
restrictions. The T7 data collection had just begun (28" of January 2020) and ran until
January 7, 2022. Thus, most of our latest data collection (included in Study II) was performed
during the pandemic. When restrictions were at their strictest, adolescents were not able to
freely socialize, explore, and interact in person with their friends—in this developmental
period marked by a social orientation towards peers. Social isolation and loneliness are
important predictors of depression (Dunn & Sicouri, 2022). Moreover, considerable research
has shown that the pandemic might have had negative consequences for adolescents’ mental
health, including increases in depressive symptoms (Ludwig-Walz et al., 2022). Four things to
note regarding our sample at T7. First, the data-collection spread out in time such that a few
adolescents were interviewed just prior to the pandemic, and some also by the end (i.e., fewer
restrictions). Second, during the data-collection, the restrictions varied greatly, with the
strictest restrictions lasting only a few weeks at a time. Third: variations in restrictions in
schools and life circumstances (e.g., if the adolescent or someone they lived with had an
underlying somatic condition) mean that the pandemic likely affected the adolescents

differently. These differences in restrictions over time—and between participants—might
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have influenced our data and thus the results of Study II. Importantly, there were far fewer
restrictions in Trondheim than in other parts of the country, such as Oslo.

A final point regarding how we measured and analyzed depression regards the issue of
comorbidity. Depression in childhood and adolescence has shown high comorbidity—
especially with anxiety disorders (Sharma et al., 2019; Vasileva et al., 2021) but also with
ADHD (Sandstrom et al., 2021), and disruptive mood dysregulation disorder (DMDD)—at
least in preschool, when DMDD is most common (Copeland et al., 2013b). It is possible that
results in our studies would have differed for children with comorbidities when compared to
those with “pure” depression diagnoses. This may be considered in future investigations.
4.6.3.2.Personality

In Study II, personality traits were measured across ages 10 to 16 with the Big Five
Inventory (BFI-46A; Soto et al., 2008). This questionnaire captures the five traits described in
the Five Factor Model (FMM): neuroticism, extraversion, conscientiousness, agreeableness,
and openness. The reliability was lower at age 10 (0=.59-.69 for the different traits) than at
ages 12, 14 and 16 (0=.67-.83)—comparable to a previous study also showing higher internal
consistency in older age-groups (Soto et al., 2008). The lower reliability in the 10-year-olds
increases the risk of both Type 2-errors in the youngest age-span. Even so, Soto et al. (2008)
also found that when accounting for acquiescence (some tend to agree a lot, some tend to
agree less), the Big Five structure was clearly recognizable in the 10-year-olds, and with
congruence coefficients of at least 0.93 for each of the five components.

In our study, we measured the five higher-order traits of the FMM. However, these
traits include different facets. The exact number and names of the facets depend on the
questionnaire. In the BFI-46A, 10 facets have been identified: Anxiety and Depression
(neuroticism), Activity and Assertiveness (extraversion), Order and Self-Discipline

(conscientiousness), Compliance and Altruism (agreeableness) and Aesthetics and Ideas
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(openness) (Soto & John, 2009). First, it is possible that some of the facets drive the
predictions of the overall traits of depression. For example, Goldstein et al. (2018) found that
only the depression facet—and not the anxiety facet—of neuroticism predicted the first onset
of depression in a sample of adolescent girls. A second issue is whether combinations of
different facets—and/or combinations of the five overall traits—might confer an increased
risk for depression, over and above the facets/traits alone. For example, Allen et al. (2018)
found a three-way interaction in adults in which those scoring high on neuroticism, low on
extraversion, and low on conscientiousness were those most likely to score high on
depression. Moreover, they found that this interaction effect was driven by the facets of
withdrawal (neuroticism), enthusiasm (extraversion) and industriousness (conscientiousness).
However, a study on temperamental traits found solid evidence for a three-way interaction in
that higher negative emotionality, coupled with lower positive emotionality and lower
effortful control, was most strongly associated with depressive symptoms (Vasey et al., 2013).
To my knowledge, whether such three-way interactions at the trait and facet levels of the Big
Five personality traits may also be identified in adolescents has not been investigated.
4.6.3.3.Stressful life events

In Study III, stressful life events were assessed by a self- and parent-reported checklist
across ages 8 to 14 (see Appendix). The checklist covers important life events (e.g., new
sibling, parental divorce) and very serious life events (been in an accident and almost died,
sexual assault). Several issues with this measure deserve attention. First, as with all self-report
questionnaires, the informants’ developmental level might influence the validity of the
measure. The checklist was completed while the research assistant was present, and in the
youngest age-groups (age 8 and 10) it was made explicit to the child/adolescent to ask
questions if they did not understand the formulation. Even so, there is never a guarantee that

they asked. Secondly, the broad range of seriousness in the checklist makes it unclear whether
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the results shown in Study III stem from the most serious life events. However, we did
explore this possibility and found that predictions from important versus more serious events
on depression did not differ. Finally, the events may vary as to how readily the child or
adolescent might endorse the item. Some events, such as sexual abuse, likely elicit more
shame (e.g., Pettersen, 2013) than quarreling with a friend and are thus less likely to be
reported. If the information on some events is more reliable than on others, this limits the
validity of the measure.

In the research on SLEs, some use interviews (e.g., Hammen, 2005). These have
several advantages, such as the possibility of discerning the meaning of an event for the
adolescent, including whether the event was experienced as stressful. For example, even
though parental divorce is associated with adolescent depression at the group level (Liu,
2022), for some adolescents, the divorce may provide relief and closure after years of
conflicts between the parents. Some interviews also allow one to discern whether a stressor
was dependent or independent on the informants’ behavior (Hammen, 2005), and whether it
was perceived as interpersonal or not. This information could give a more nuanced
understanding of the role of stress in the gender difference in depression (Hankin et al., 2007;
Shih et al., 2006). Ideally, a study may combine questionnaires and interviews (see for
example Hankin et al., 2007).
4.6.3.4.Bullying victimization

Finally, in Study III, bullying victimization was measured with the Olweus Bully
Victim Questionnaire (OBVQ); Solberg & Olweus, 2003) teacher report version. The measure
is based on the following definition of bullying victimization: the intention to harm the
victim, the repetitive nature of bullying, and finally: a power imbalance between the bully(ies)
and the victim (Solberg & Olweus, 2003). It includes items on relational and physical

bullying, and in our study, we used this questionnaire to capture bullying victimization
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overall. There are several advantages to using teacher reports. First of all, for many
adolescents, being a victim of bullying may be associated with shame (Strem et al., 2018).
This might decrease the likelihood of them admitting to being victims—even in an
anonymous research project. In that sense, using teacher reports might increase the validity of
the measure. Secondly, given the amount of time children and adolescents spend in school,
the likelihood of teachers becoming aware of bullying victimization might be greater than if
we were to use parent-reports.

There are, however, several limitations to our measurement. For example, the power
imbalance entailed in the bullying victimization dynamic may not only play in front of the
teacher—but also in breaks without supervision, and on social media. Moreover, some types
of relational bullying—such as rolling of the eyes in a specific context or spreading of
rumors—might be harder for a teacher to detect than physical bullying victimization. To gain
more knowledge, peer-reports may also be used. These have, however, been shown to provide
substantially lower rates of bullying victimization than self-reports (Baly et al., 2014; Branson
& Cornell, 2009). Self-reports, on the other hand, may be subject to inflation, in those cases
where the adolescent does not incorporate the important concept of power-imbalance when
they report on bullying victimization events (Baly et al., 2014). Future research may consider
using a combined measure of self-, peer-, and teacher-reports.

Further on, we investigated bullying overall. However, different types of bullying
victimization (relational versus physical) may have different effects. For example, one meta-
analysis found a stronger association between relational and internalizing problems than
between physical victimization and internalizing problems (Casper & Card, 2017). Of note,
the same meta-analysis did find that both associations were of moderate strength and that the
inter-correlations (suggesting overlap in constructs) between physical and relational bullying

victimization were strong (Casper & Card, 2017). Moreover, others have found that physical,
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relational, and verbal bullying victimization predict later depression in adolescents to an equal
degree (Klomek et al., 2019). Arguably, different types of bullying victimization hurt the
fundamental need to belong (Baumeister & Leary, 1995). Unmet belongingness needs have
been shown to increase the risk for depression (Verhagen et al., 2018). Even so—future
studies may aim to include more thorough measures of both types of bullying victimization
and investigate potential differing roles in the female preponderance in depression.

In Study III, we did not have a measure for cybervictimization, an important risk-
factor for adolescent depression (Hu et al., 2021). In fact, cyberbullying victimization has
been suggested to have even more long-lasting and detrimental effects than traditional
bullying because bullying material may be stored online (Van Geel et al., 2014). The TESS
was planned and first executed in 2007. The TESS not including a measure for
cybervictimization must be seen in the context of the fact that the use of smart phones and
social media first dramatically increased around 2011-2012 (Statista, 2023). Future research
on specific types of bullying should consider including a measure on cyberbullying.
4.7.Implications and suggestions for future research

The current thesis focuses on the stability of depression from preschool into
adolescence, the relationship between depression and personality in adolescence, and the
female preponderance in adolescent depression. The studies included were based on multi-
informant clinical interviews of symptoms of MDD and dysthymia, and predictions were
examined at a within-person level. Prior research on the specific research questions of this
thesis has mainly used methodologies that conflates between- and within-person information
(e.g., CLPMs). Moreover, the baseline ages of these studies are typically 12-13 years,
paralleling the early adolescent increase—and the emerging female preponderance—in
depression. Thus, to further illuminate which risk and vulnerability factors may contribute to

explaining early adolescent depression, we need studies with younger baseline ages.
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Our findings solidify prior research indicating the earliest adolescent years as a
particular period of risk for depression. First, all five types of stability that we investigated
increased (Study I). Second, even though the studies included in the current thesis are not
positioned to uncover causal relations, we found evidence to suggest that depressive
symptoms may impact personality traits already from early adolescence on: increased
neuroticism and decreased extraversion and conscientiousness (Study II). Finally, we
replicated the female preponderance in early adolescent depression (Study III). Collectively,
these results underscore the importance of preventative efforts in early adolescence—aimed at
reducing the increase in depression and its potential negative influence on personality
development.

Knowledge of risk factors is important in order to develop effective preventative
interventions. Our findings are in line with proposals that earlier depression (Study I) and
increased neuroticism (Study II) confer vulnerability for depression in early adolescence.
Furthermore, early adolescent girls may react to SLEs, and bullying victimization with more
depressive symptoms than early adolescent boys (Study III). Thus, depression in earlier
childhood, neuroticism, and SLEs and bullying victimization may be considered in
preventative efforts. Importantly, our findings suggest that these risk factors are already at
play already at age 10. Thus, it is likely beneficial to instigate preventative efforts at least by
this age, and not wait until, e.g., the adolescents are in high school and 12 to 13 years old.
Regarding which concrete mechanisms interventionalists should target, prior research alludes
to some possibilities. For example, depressive symptoms might increase the likelihood for
sadness rumination (Spyropoulou & Giovazolias, 2022), excessive reassurance seeking (Starr
& Davila, 2008), and co-rumination (e.g., Rose, 2021). These may all potentially lead to
social erosion or other forms of interpersonal stress—which thereafter may increase the risk

of recurrence or worsening of the depressive symptoms (e.g., Hankin et al., 2010; Rose et al.,
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2017). Adolescents scoring particularly high on neuroticism may also be especially vulnerable
because they respond to stress with more self-blame (Liu et al., 2020) and emotional
suppression (Yoon et al., 2013), or even perceive stress more readily (Hoferitcher et al.,
2014). Thus, in both preventative efforts targeting subthreshold depressive symptoms, as well
as in treatment, interventionalists could focus on targeting potential tendencies to excessive
reassurance seeking, rumination, self-blame, and emotional suppression. Attention should
also be paid to reactions after an adolescent has experienced SLEs or bullying victimization.
Girls may also have an increased “depressogenic vulnerability” (Hyde et al., 2020), involving,
for example, higher levels of body dissatisfaction (von Soest, et al. 2016) and self-criticism in
general (Xavier et al., 2016) than boys, and thereby develop depressive symptoms when faced
with stress. Social comparison on social media for may be important to target in this regard. It
is also possible that after exposure to these stressors, girls engage in more rumination
(Hampel & Peterman, 2005), and co-rumination (Rose et al., 2017; Stone et al., 2011).
Notably, though, most of the studies indicating potential mechanisms are cross-sectional, have
baseline ages in middle adolescence, and/or are conducted on adults. More research should be
done on the early adolescent period specifically, preferably already from age 10 and onwards.
In both preventive efforts and the assessment of need for treatment, it is important to
detect those children or adolescents that have already developed depressive symptoms. In this
regard, Study I has three potential implications. First, our findings indicate that the DSM-5
MDD and dysthymia may be used in diagnosing DSM-defined depression in children and
adolescents. Notably, we did not address the developmental appropriateness of the DSM-5,
i.e., whether other and/or additional symptoms represent these depression constructs in
children and adolescents. Second, the findings suggest that the likelihood that a single
depressive symptom is accompanied by several others increases in adolescence. Third, the

most common symptoms were irritability and concentration difficulties, while some of the
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least common symptoms were persistent depressed mood and/or anhedonia—the core

symptoms (must be present) for MDD and dysthymia in adults. The ICD-11 does not include

the DSM-5 age-adjustment that includes irritability as a core symptom in children and
adolescents. Therefore, if clinicians in Norway—and other countries using the ICD-11
diagnostic system—strictly follow the ICD-11 criteria, they will miss depressive episodes in
which irritability and not the other core symptoms are present.

4.8.Conclusions

The overarching research questions (Page 5) can be answered as follows:

a) From preschool age into adolescence, within-person increases or decreases in symptoms
in DSM-defined major depressive disorder (MDD) and dysthymia predicted
corresponding within-person changes. These findings are in line with the proposal that the
risk of recurrence occurs because depression changes characteristics in the
child/adolescent or their environments, which thereafter increases the risk of depression.
Preventative and treatment interventions may consider targeting potential “depressive
scars”. Further on, we found modest to moderate rank-order stability (relative to others
depression levels), higher absolute stability (relative to ones’ own depression level), and
evidence that the same DSM-defined MDD and dysthymia constructs were measured
across preschool until adolescence. Thus, our results indicate the importance of preventing
depression from an early, particularly in early adolescence. The most typical symptoms
were irritability and concentrating difficulties, which may be relevant when identifying
depression across preschool until adolescence. All types of stability increased when
entering adolescence, when the prevalence also increased.

b) Increases in neuroticism predicted increases in depressive symptoms, in line with the
proposal that neuroticism may be a vulnerability factor for depression. This finding may

be accounted for in preventative interventions. Moreover, adolescent depression might
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¢)

have an even wider impact on personality development: increased depressive symptoms
predicted increased neuroticism and decreased extraversion and conscientiousness—
underscoring the importance of preventing adolescent depression.

When entering adolescence, we found evidence suggesting that girls react more strongly
to stressful life events and bullying victimization than boys in the form of more
depression—in line with a stress reactivity explanation for the female preponderance in
depression. A potential increased stress reactivity in girls may be accounted for in

preventative efforts targeting adolescents exposed to stress.
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Depression from preschool to adolescence - five faces
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Background: The term ‘stability’ has different meanings, and its implications for the etiology, prevention, and
treatment of depression vary accordingly. Here, we identify five types of stability in childhood depression, many
undetermined due to a lack of research or inconsistent findings. Methods: Children and parents (n = 1,042) drawn
from two birth cohorts in Trondheim, Norway, were followed biennially from ages 4-14 years. Symptoms of major
depressive disorder (MDD) and dysthymia were assessed with the Preschool Age Psychiatric Assessment (only
parents) and the Child and Adolescent Psychiatric Assessment (age 8 onwards). Results: (a) Stability of form: Most
symptoms increased in frequency. The symptoms’ importance (according to factor loadings) was stable across
childhood but increased from ages 12-14, indicating that MDD became more coherent. (b) Stability at the group level:
The number of symptoms of dysthymia increased slightly until age 12, and the number of symptoms of MDD and
dysthymia increased sharply between ages 12-14. (c) Stability relative to the group (i.e., ‘rank-order’) was modest to
moderate and increased from ages 12-14. (d) Stability relative to oneself (i.e., intraclass correlations) was stronger
than stability relative to the group and increased from age 12-14. (e) Stability of within-person changes: At all ages,
decreases or increases in the number of symptoms forecasted similar changes two years later, but more strongly so
between ages 12-14. Conclusions: Across childhood, while most symptoms of MDD and dysthymia become more
frequent, they are equally important. The transition to adolescence is a particularly vulnerable period: The
depression construct becomes more coherent, stability increases, the level of depression increases, and such an
increase predicts further escalation. Even so, intervention at any time during childhood may have lasting effects on
reducing child and adolescent depression. Keywords: etiology; continuity; depression; developmental
psychopathology; longitudinal.

Introduction
Depressive disorders are already present at pre-
school age and increase markedly during early
adolescence (Merikangas et al., 2010; Wichstrem
et al.,, 2012). They then become one of the most
prevalent mental health problems (World Health
Organization, 2019). Given evidence showing stabil-
ity in depression from childhood to adolescence,
calls have been made for early prevention (e.g.,
Kovacs, Obrosky, & George, 2016), likely under the
assumption that this stability indicates an etiological
role of earlier depression in later depression. How-
ever, such an interpretation is not straightforward
because available research leaves important ques-
tions unanswered: Do stability coefficients represent
associations between the same phenomenon
throughout development? Are reported coefficients
(e.g., correlations), capturing a child’s level of
depression compared to other children, relevant
when treating a specific child? What if stable under-
lying confounders produce the reported stability?
Prior developmental work has addressed distinct

stability, and studies on depression have been
limited to stability of form, prevalence, and rank-
order stability (e.g., Costello et al., 1996; Finsaas,
Bufferd, Dougherty, Carlson, & Klein, 2018; Weiss &
Garber, 2003). To achieve a more comprehensive
understanding of depression as a developmental
phenomenon and thereby inform prevention and
treatment, we extend the focus to within-person-
stability and change. We conceptualize and examine
five types of stability: (a) form, (b) prevalence, (c)
relative to the group, (d) relative to oneself, and (e)
with respect to within-person changes, in symptoms
of major depressive disorder (MDD) and dysthymia
(subsumed under persistent depressive disorder), as
defined by the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5; American Psychiatric
Association, 2013).

Stability of form
The symptoms that are most (a) frequent and (b)

types of stability (e.g., Bornstein, Putnick, & Espos-
ito, 2017; Roberts, Wood, & Caspi, 2008). However,
research on developmental psychopathology has
generally neglected the heterogeneous nature of
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important to the depression construct (structural
stability) define stability of form: whether depression
presents similarly across developmental levels
(Weiss & Garber, 2003). Although the frequency of
individual symptoms may change with age, they
could be equally important. Establishing structural
stability is a prerequisite for interpreting other types
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of stability (e.g., stability coefficients). Notably, the
specific criteria for childhood depression (irritable or
depressed mood; 1-year duration of dysthymia as
opposed to 2 years for adults) are identical across
earlier childhood and adolescence, presupposing
structural stability.

Meta-analytic evidence on (a) frequency of symp-
toms indicates that some symptoms (e.g., anhedo-
nia, hopelessness) are more frequent in adolescents
than in children (Weiss & Garber, 2003), but
research after the mid-1990s is lacking. Evidence
for (b) structural stability is inconsistent, as some
studies report equal importance of symptoms (no
change in factor loadings) (Weiss & Garber, 2003),
whereas others chronicle altered importance of some
symptoms (e.g., anhedonia increasingly important
with age; Lahey et al., 2004; guilt more important in
children, fatigue in adolescents; Weiss & Garber,
2003). Most nonclinical studies have used question-
naires that include items not corresponding to DSM-
defined symptoms (e.g., 1 do everything wrong’),
limiting conclusions that can be drawn about the
structure of DSM-defined MDD and dysthymia.

Stability at the group level — prevalence

In short, questionnaire scores usually do not trans-
late well into the number of DSM-defined symptoms
or depressive disorders. Therefore, as regards preva-
lence, we focus on studies applying DSM criteria,
typically assessed with clinical interviews. These
findings reveal a low prevalence of MDD during the
preschool years (e.g., 0.3%; Lavigne, LeBailly, Hop-
kins, Gouze, & Binns, 2009), and possibly higher
prevalence in middle to late childhood (0.3%-1.6%;
Ford, Goodman, & Meltzer, 2003; Merikangas et al.,
2010) and early adolescence (1.9%-5.5%; Avenevoli,
Swendsen, He, Burstein, & Merikangas, 2015;
Merikangas et al., 2010). Dysthymia portrays a
similar pattern, yet with lower prevalence and less
of an increase; preschool 0.2%-0.3% (Lavigne et al.,
2009; Wichstrgm et al., 2012); late childhood 0.8%
(Merikangas et al., 2010), and early adolescence
0.2%-1.1% (Gau, Chong, Chen, & Cheng, 2005;
Merikangas et al., 2010). Regarding any increases
from late childhood to adolescence, two studies
reported increase with respect to MDD (Ford et al.,
2003; Merikangas et al., 2010), another did not
(Costello et al., 1996), and two studies reported no
change in dysthymia (Costello et al., 1996; Merikan-
gas et al.,, 2010). The potential increase in MDD
across earlier childhood has been examined by Ford
et al. (2003), who concluded negatively. Dysthymia
has not been examined.

Stability relative to the group

Traditionally, stability has been conceptualized as
increased risk for future depression among those who
have been depressed compared to those who have not,

statistically examined by correlations, regressions,
and odds ratios, which tap into an individual’s risk of
depression relative to the group. One study, which
oversampled for psychiatric symptoms, found evi-
dence for stability from preschool to adolescence
when measuring depression categorically (Gaffrey,
Tillman, Barch, & Luby, 2018), a finding also shown in
clinical (e.g., Kovacs et al., 2016) but not community
(Copeland et al., 2013) samples. However, given the
low prevalence of depressive disorders in the general
early childhood population, the latter null result may
be due to limited power.

Two studies applying a dimensional approach —
yielding more power — did indeed find evidence of
stability in the community (Finsaas et al., 2018;
Mason, Chmelka, Trudeau, & Spoth, 2017). Of note,
Mason et al. (2017) studied stability from Ilate
childhood (age 11) and used a self-report question-
naire only partly covering DSM-defined symptoms of
MDD and dysthymia. The Finsaas et al. (2018) study
reported on combined MDD, dysthymia, and depres-
sive disorder not otherwise specified. Given that the
stability of different depressive disorders might differ
(e.g., dysthymia enduring at least one year) and that
one type of depression might increase the risk of
another, the stability of combined depression may
not transfer to each specific depression. Moreover,
Finsaas et al. (2018) ended their study at age 12,
thus not covering the expected steep increase in
depression from around age 13 (e.g., Ford et al.,
2003). In sum, the magnitude of ‘rank-order’ stabil-
ity of DSM-5-defined MDD and dysthymia in the
population during early childhood is uncertain, and
the stability into adolescence remains unknown.

Stability relative to oneself

For treatment and indicated prevention, knowing to
what extent a child maintains his or her depression
score relative to others may be of limited value. This
is especially relevant at ages when the population
average changes, as in early adolescence. A more
clinically relevant question would be ‘How likely is
this child to be equally depressed in the future?’.
This within-person-type question cannot be accu-
rately answered by approaches mixing between-
person and within-person information (e.g., correla-
tions). No previous study has conceptualized and
investigated the within-person stability of childhood
depression.

Stability of within-person change

To what extent do stability findings implicate a
causal relation between early and later depression?
Indeed, the portrayed stability might be produced by
third variables. Within-person approaches, which
examine whether change predicts further change
using the person as her or his own control, account
for one class of potential confounders; those that do
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not change over time (e.g., genetics, Wray et al.,
2018). However, only one study, applying a dynamic
panel model, has utilized children as their own
controls (Wichstrem, Belsky, & Steinsbekk, 2017).
The age-range was limited to 10 years and younger,
while we include adolescents.

Current study

In sum, the term ‘stability’ may be understood in a
variety of ways — with differing implications for
therapy and prevention. Here, childhood depression
will be investigated with respect to (a) stability of
form, (b) stability at the group level (prevalence), (c)
stability of the number of symptoms relative to the
group, (d) relative to oneself, and (e) stability of
within-person changes in the number of symptoms.
By extending the focus to within-person stability and
change, we provide a novel approach to studying
developmental psychopathology — beyond prevalence
and rank-order stability.

Methods
Participants and procedure

The Trondheim Early Secure Study (TESS; Wichstrem et al.,
2012) comprises members of the 2003 and 2004 birth cohorts
in Trondheim, Norway (N = 3,456). A letter of invitation along
with the Strengths and Difficulties Questionnaire (SDQ) ver-
sion 4-16 (Goodman, Ford, Simmons, Gatward, & Meltzer,
2000) was sent to the children’s homes. Almost all children met
at the age-4 routine health check-up (n = 3,358). Parents were
informed about the TESS by a health nurse, using procedures
approved by the Regional Committee for Medical and Health
Research Ethics, Mid-Norway, and written consent was
obtained. To increase statistical power, children were divided
into four strata based on their SDQ score (0-4, 5-8, 9-11, 12—
40), and the probability of being selected increased with
increased SDQ scores (37%, 48%, 70%, and 89% from the
respective strata). This oversampling of mental health prob-
lems was accounted for in the analyses. The drop-out rate after
consent at the well-child clinic did not differ across SDQ score
or gender. Of the 1,250 children randomly selected for the
Study, 997 were successfully enrolled at Time 1
(Mage = 4.7 years, SD = .30; 49.1% boys). Retesting occurred
biennially at 6, 8, 10, 12, and 14 years (Mag. = 6.7, SD = 0.17;
Mage = 8.8, SD=0.24; Myge = 10.5, SD=0.15; Mg = 12.5,
SD = 0.15; M,z = 14.4, SD = 0.16, respectively, Figure S1).
Participants with information from at least one wave of data
collection comprised the analytical sample (n = 1,042).

More symptoms of depression at some waves predicted
reduced retention at some of the later waves: age-6 MDD
symptoms to age-8 retention (OR = 0.82, 95% CI:0.67, 1.00);
age-12 MDD symptoms to age-14 retention (OR =0.72,
CI:0.59, 0.87); age-4 dysthymia symptoms to age-12 retention
(OR = 0.84, CI:0.70, 1.00), age-6 dysthymia symptoms to age-
10 (OR=0.78, CIL:0.63, 0.97), and age-12 retention
(OR = 0.80, CI:0.65, 0.98); and age-12 dysthymia symptoms
to age-14 retention (OR = 0.74, CI:0.61, 0.89).

Measures
The Preschool Age Psychiatric Assessment (PAPA)
and the Child and Adolescent Psychiatric
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Assessment (CAPA). Symptoms of MDD and dysthymia
were measured using the semi-structured psychiatric inter-
views PAPA (Egger & Angold, 2006; ages 4 and 6; parents) and
CAPA (Angold & Costello, 2000; age 8 and onwards). In the
PAPA, persistent preoccupation with death or self-harm in play
were, as proposed by Luby et al. (2002), added as age-
appropriate criteria for suicidality. Children and parents were
interviewed separately with the CAPA, and a symptom was
considered present if reported by either respondent. Interview-
ers (n= 7) had at least a bachelor’s degree in relevant fields,
substantial experience with children and families and were
trained by the team who developed the PAPA/CAPA. Inter-rater
reliabilities among blinded coders of 9% of videotapes of PAPA
interviews and 15% of audiotapes of CAPA interviews were .91
and .87, respectively, for MDD symptoms, and .89 and .85,
respectively, for dysthymia symptoms.

Statistical analyses

Analyses were performed in Mplus 8.1 using a robust maxi-
mum likelihood estimator and probability weights to correct for
the oversampling of children with mental health problems.
Missing data were handled using a full information maximum
likelihood (FIML) procedure.

The stability of form was examined in two ways: (a) the
frequency of symptoms with percentages by age group, and
linear and quadratic latent growth curves, and (b) structural
stability (metric equivalence) by confirmatory factor analysis
(CFA), comparing the model fit when all factor loadings were
freely estimated to when they were fixed to be equivalent of two
adjoining ages (Widaman, Ferrer, & Conger, 2010). Due to
categorical variables, akaike information criterion (AIC)> 2
was used as the criterion (Burnham & Anderson, 2004).

Group-level stability was examined descriptively by percent-
ages receiving the diagnosis of MDD and dysthymia and by
mean levels of symptoms. Changes in the number of symptoms
were examined by latent growth curves, considering symptom
counts to follow a negative binominal distribution.

Stability relative to the group was investigated with Pear-
son’s r. To test whether stability increased or decreased with
age, we compared models where correlations between adjacent
ages were fixed to be equivalent as opposed to freely estimated,
using the Satorra—Bentler scaled chi-square test.

Stability relative to oneself (individuals keeping their depres-
sion level over time) was investigated with the intraclass
correlation coefficient (ICC), capturing the proportion of the
total variance attributed to between-person variance.

The stability of within-person changes was examined with
random intercept cross-lagged panel model (RI-CLPM). In this
model, within-person variance is separated from between-
person variance (Hamaker, Kuiper, & Grasman, 2015), and
thus, we estimate whether deviations from one’s mean level of
depression predict later deviations, while ruling out time-
invariant confounders.

Results
Stability of form

Across ages 4-14, the most frequent symptoms of
MDD were irritability, change in weight/appetite,
sleep disturbances, and diminished concentration
(Table 1). The most frequent symptoms of dysthymia
were changes in weight/appetite, sleep distur-
bances, and diminished concentration (also symp-
toms of MDD) and low self-esteem. Most symptoms
increased in a linear and/or a quadratic fashion.
Although low self-esteem increased linearly, it
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evinced a quadratic decrease, possibly given a peak
at age 10. Furthermore, sleep disturbances and
suicidality decreased linearly. Notably, death themes
in play — specific to the suicidality symptom at ages 4
and 6 - were infrequent (1.7% and 0.5%, respec-
tively).

The results from CFAs indicated structural stabil-
ity of MDD and dysthymia at most ages (Table 2). For
dysthymia, the equality of factor loadings evinced
better fit than freely estimated loadings (AAIC,
6 = —20.83, AAICs g=—-1.87, AAICg 0= -10.47,
AAIC19 12 = —1.96, AAIC;5 14 = —2.11). For MDD,
the equality of factor loadings up to age 12 also

demonstrated superior fit (AAIC, = —482.93,
AAIC6,8 = —1027, AAICg,lO = —9.88, AAIClo,
12 = —5.74), whereas the reverse was seen from ages

12-14, as indicated by a better model fit when
symptoms were freely estimated (AAIC;5 14 = 8.93)
reflecting higher loadings at age 14.

Stability at the group level — prevalence

As regards number of symptoms, beyond linear
increases in MDD and dysthymia from ages 4-14,
the number of MDD symptoms increased curvilin-
early (Table 3). From ages 4-12, there was neither a
linear (slope; =.00, p=.980) nor a quadratic
(slopeq = .00, p = .380) increase in MDD symptoms,
indicating that the curvilinearity was due to the
increase from ages 12-14. In contrast, the number of
symptoms of dysthymia increased from ages 4-12
(slope; = .03, p < .001).

At a diagnostic level, the prevalence of MDD
appeared lower in preschool than adolescence
(Table 3), but a growth curve could not be estimated
due to the very low prevalence at ages 8 and 10. The
prevalence of dysthymia diagnosis was somewhat
higher, evincing a curvilinear increase from ages 4—
14. Childhood dysthymia diagnosis (i.e., ages 4-12)
increased linearly (slope; = .31, p =.002), but not
quadratically (slopeq = .01, p = .600), indicating that
the curvilinearity for the whole period was due to the
sharp increase from ages 12-14.

Stability relative to others

Pearson’s correlation analyses revealed modest to
moderate stability in the number of symptoms of
MDD and dysthymia relative to the other partici-
pants’ symptoms, typically r=.30-.35 (Table S1,
upper triangle).

The stability from age 4 to later ages, however, was
low and tapered off from age 10 onwards. From ages
12-14, the stability was stronger than in the 10-12
age span, both in MDD (Ay? = 32.54, p < .001) and
dysthymia (Ay? = 20.17, p <.001). In the younger
age-groups, no change in stability was observed for
MDD (8-10 versus 10-12 Ay? = .00, p = 1.00; 6-8
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versus 8-10 Ay? =.01, p=.943; 4-6 versus 6-8
Ax? = .44, p = .507) or dysthymia (8-10 versus 10—
12 Ay? = .00, p = 1.00; 6-8 versus 8-10 Ay? = .56,
p = .453; 4-6 versus 6-8 Ay? = 1.57, p = .194).

Stability relative to oneself

ICCs were of similar magnitude as Pearson’s correla-
tions (Table S1, lower triangle). Note that the ICC is a
direct expression of explained variance, whereas a
similar expression for the Pearson’s correlation is 7°.
Across ages, the average 7 was .09 for MDD and .08 for
dysthymia, while the average ICC was .22 for MDD and
.21fordysthymia. Thus, the stability relative to oneself
was more than twice as strong as the relative to the
group. Tables S2-S6 show that in early and middle
childhood (i.e., ages 4-10), most children with depres-
sive symptoms had fewer symptoms two years later,
whereas approximately % of those without symptoms
had acquired some symptoms. Those with symptoms
atage 12 were, however, more often inclined to remain
atthe samelevel or to have anincrease in their number
of symptoms at age 14.

Stability of within-person change

An increased or reduced number of symptoms, of
both MDD and dysthymia — and at all ages, fore-
casted a corresponding increase or decrease two
years later (Table 4). In addition, for both MDD and
dysthymia, within-person changes at age 10 pre-
dicted similar changes at age 14 over and above the
changes at age 12. Furthermore, within-person
changes in symptoms of dysthymia at age 8 pre-
dicted similar changes at age 12 and over and above
the changes at age 10. The strength of the two-year
prediction was stronger for the 12-14-year span
than for the 10-12 span for both MDD (Ay? = 32.54,
p <.001) and dysthymia (Ay? = 20.17, p < .001). At
younger ages, strengths of predictions were of sim-
ilar magnitudes: MDD (4—6 versus 6-8 Ay? = 0.44,
p=.51; 6-8 versus 8-10 Ay? = 0.01, p=.94; 8-10
versus 10-12 Ay? = 0.00, p = 1.00); dysthymia (4-6
versus 6-8 Ay?=1.57, p=.194; 6-8 versus 8-10
Ax? = 0.56, p = .453; 8-10 versus 10-12 Ay = 0.00,
p = 1.00).

Discussion

We investigated five types of stability in symptoms of
MDD and dysthymia by following a representative
community sample from preschool to adolescence.
Across childhood, while most symptoms increased,
their importance did not change. When entering
adolescence, the depression construct became more
coherent, there was an increase in prevalence,
stability relative to oneself and others, and stability
of within-person changes.
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Table 2 Factor loadings for MDD and Dysthymia, age 4-14

Standardized factor loadings

Age 4 Age 6 Age 8 Age 10 Age 12 Age 14
MDD symptoms
la. Depressive Mood .05 LB 1HHE ST THER L62%** ST 1HER 96+
1b. Irritable Mood QTR 96+ L62%¥* L62%** .65%** SR
2. Adhedonia .43 .24 JT4EER L62%** .65%** Kl
3. Weight/Appetite 26%* .08 46%F* L6 1HE .58k 50k
4. Sleep disturbance .33%* 45k 39#k 46HFF .58k NE
5. Agitation/Retardation .49* .39* .26 -2 -2 79k
6. Fatigue/Energy loss 4T 4 5HEE 58k LG2¥HE 7SR .80***
7. Guilt/Worthlessness .38* D R T 8HHE oLk LB2HH* .80#**
8. Concentration .39 4OHE* 53k 4O*H* 39k .68%**
9. Suicidality .08 3Tk .58%* TOREX ki .69k
Dysthymia symptoms

1. Depressed/Irritable Mood 31* 32 ST2HRE .64k .83k 82k
2. Weight/Appetite .22 .28%* Kk S7RE 43k 52k
3. Sleep disturbance 4Ok 4Ok 4 5%k .36%** 59k 81k
4. Fatigue/energy loss B4k .48%* .60%** ST7REE .66*** 79k
5. Low self-esteem B4k 51k N TR 87wk .80k
6. Concentration .63*H* 64 Hx* ST 45w 52k L69*H*
7. Hopelessness Kol i .64 .60* .83H** 8 gHkk .8OF**

2The values lack due to low prevalence.
*Indicates p < .05, ** indicates p < .01, *** indicates p < .001.

Stability of form

Frequency of individual symptoms. Depressed
mood and anhedonia were fairly low frequent,
whereas irritability was much more frequent. Most
symptoms increased linearly or even quadratically,
whereas some decreased. Somewhat surprisingly,
suicidality was highest among 4- and 6-year-olds.
Conceivably, this could have been caused by fre-
quent death themes in play; however, this was very
low frequent. A more probable explanation is
preschoolers asking parents many questions,
including questions about death (e.g., Chouinard,
Harris, & Maratsos, 2007). The relatively low and
stable frequency from age 8 to 14 contradicts com-
monly reported findings of increased suicidality in
adolescence (Kennebeck & Bonin, 2017).

Structural stability. Previous findings on structural
stability from childhood to adolescence are inconsis-
tent (Lahey et al., 2004; Weiss & Garber, 2003). Here,
we found that although the frequency of symptoms
changed, their importance to MDD and dysthymia did
not change across childhood, indicating an isomor-
phic depression construct over time. Thus, the
reported stability coefficients represent associations
between the same phenomenon, as presupposedin the
DSM-5. However, we did not investigate potential
symptoms notlisted in the DSM-5 and discrimination
from symptoms of other DSM-5 diagnoses, and hence,
the present findings do not inform on the developmen-
tal appropriateness of the DSM-5 criteria.

Although factor loadings did not change during
childhood, increased loadings from ages 12-14 indi-
cate that MDD becomes an even more coherent

construct in adolescence than in childhood. Thus,
before adolescence — and when taking the increased
prevalence into account, if one symptom of MDD
emerges, it is typically limited to that symptom, or a
few others. By contrast, when an adolescent is
evincing the same symptom, other symptoms tend
to be present as well, likely increasing the odds of a
full-blown MDD diagnosis. Thus, when an adoles-
cent is demonstrating a symptom of depression,
further clinical assessment is especially warranted.

Stability at the group level — prevalence

Major depressive disorder, both the number of symp-
toms and diagnosis, was low-prevalent from preschool
to preadolescence, which is in line with Ford et al.
(2003) finding diagnosed MDD low-prevalent in these
age-groups. We also identified a sharp increase in the
number of MDD symptoms from ages 12-14, in line
with previous findings showing an increase in MDD
diagnosis in early adolescence (Ford et al., 2003;
Merikangas et al., 2010). Notably, Costello et al.
(1996) did notfind an increase in diagnosed MDD from
ages 11-13. Hence, itis possible that the increase first
appears between ages 13-14.

The present study is the first to investigate the
stability of dysthymia in early childhood, finding an
increase in prevalence, both number of symptoms
and diagnosis, from ages 4-12. At a diagnostic level,
we found an even accelerated increase from ages 12—
14, contrasting studies showing no change in preva-
lence from middle childhood to adolescence (Costello
et al., 1996; Merikangas et al., 2010). As diagnosed
dysthymia in the present study was 2-5 times higher
in early adolescence than in reports from the United

© 2020 Association for Child and Adolescent Mental Health
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States (Costello et al., 1996; Merikangas et al.,
2010), we possibly had more power to detect
increases.

Stability relative to others and to oneself

Pearson’s correlations portrayed moderate to low
stability of depressive symptoms from age 6 to all
later time points until age 14. However, from age 4,
there was stability only until age 6 and 8. Overall,
this modest Tank-order’ stability of depressive symp-
toms across childhood is buttressed by reports from
previous population studies (Finsaas et al., 2018;
Mason et al., 2017).

The stability relative to oneself was moderate to
moderately high and higher than that relative to
others. Thus, if one is interested in the proclivity of
children to evince the same symptom load at later
time points and lean on the commonly reported
correlation coefficients to answer this question,
stability will likely be underestimated. At closer
inspection, instability in early and middle childhood
was due to some children evincing reductions and
others evincing increases in the number of symp-
toms. When entering adolescence, instability due to
reduced number of symptoms diminished. In other
words, compared to earlier periods, depressed early
adolescents less often outgrow their depression in
mid-adolescence. Thus, interventions may be par-
ticularly important when entering adolescence.

Stability of within-person change

We found, for the first time that, throughout child-
hood, changes in depression predicting later
changes in the same direction, even more strongly
from age 12-14. We cannot rule out that time-
varying factors (e.g., negative life events, hormonal
changes) produced these results. However, they are
consistent with the view that having a depressive
episode — or even subclinical depression — could be
part of the etiology of persistent or recurring depres-
sion (Rohde, Lewinsohn, & Seeley, 1994). If this
holds true, the treatment of childhood depression
resulting in symptom reduction should have lasting
effects — even when not altering the original etiolog-
ical factors. A range of ‘scar’-like mechanisms are
possible, both intrapersonal, such as structural or
functional brain alterations (e.g., reduced hippocam-
pal volume; Mikolas et al., 2018) and interpersonal,
such as social withdrawal discouraging age-mates
from interacting with the child (Thompson, Flood, &
Goodvin, 2006). Identifying and targeting such
maintaining mechanisms could help prevent persis-
tent or recurrent depression.

Limitations

Although the present study has a range of strengths,
including investigating five types of stability,
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Table 4 Random intercept analysis of symptoms of MDD and Dysthymia, age 4-14

Standardized slope coefficients (p-value)

MDD
Two-year Age 4-6: .06 Age 6-8: .14 Age 8-10: .13 Age 10-12: .25 Age 12-14: .46
span (p = .486) (p = .049) (p=.037) (p<.001) (p < .001)
Four-year Age 4-8: .10 Age 6-10: .08 Age 8-12: .13 Age 10-14: .21
span (p=.188) (p=.104) (p =.054) (p=.002)
Dysthymia
Two-year Age 4-6: .07 Age 6-8: .19 Age 8-10: .21 Age 10-12: .28 Age 12-14: .47
span (p = .493) (p=.010) (p=.001) (p <.001) (p <.001)
Four-year Age 4-8:.10 Age 6-10: .05 Age 8-12: .15 Age 10-14: .18
span (p=.229) (p = .300) (p=.018) (p=.002)

following a community sample over many waves
from preschool to adolescence, and studying both
DSM-5-defined MDD and dysthymia — with clinical
interviews — we acknowledge several limitations.
First, we mainly studied symptom counts. There is
no compelling evidence pointing to depression being
categorical in nature (Haslam, Holland, & Kuppens,
2012), yet we cannot be sure that our findings apply
to diagnosed disorders. Second, although we
adjusted for all time-invariant confounders, time-
varying factors may have influenced the reported
stability coefficients. Third, some symptoms of
depression were infrequent, resulting in wide confi-
dence intervals of factor loadings and frequency
rates. Fourth, depressed participants more often
dropped out of the study, likely underestimating the
increase in prevalence. However, the use of an FIML
approach to missingness likely mitigated some of
this selective attrition. Fifth, because a 3-month
primary period was applied, depressive symptoms
occurring between our 2-year intervals of observa-
tion might have been missed. Sixth, given our
Norwegian sample, generalization to other cul-
tures/countries should be performed with caution.

Conclusions

This investigation highlighted five faces of the sta-
bility of depression. Our results on the stability of
form indicate that while most symptoms of MDD and
dysthymia increase — and some decrease — in fre-
quency during childhood and early adolescence,
their importance to the depression constructs do
not change. Regarding group-level stability, whereas
dysthymia increases slightly from ages 4-12 — symp-
toms of both disorders increase sharply when enter-
ing adolescence. The stability of one’s absolute level
of depressive symptoms (stability relative to oneself)
is moderate, but stronger than the modest stability
portrayed by ‘rank-order’ correlations (stability rela-
tive to the group). When entering adolescence, the
depression construct becomes more coherent,

prevalence and rank-order stability increases, and
symptoms are less likely to remit than before. These
findings suggest early adolescence as a particularly
vulnerable period. Importantly though, changes in
depression predicting later changes in depression
(ruling out time-invariant confounding) at all ages —
but especially in adolescence, holds promise for early
intervention to prevent recurrent, persistent, or
increased depression.

Supporting information

Additional supporting information may be found online
in the Supporting Information section at the end of the
article:

Table S1. Stability relative to others (Pearson’s corre-
lation coefficient) stability relative to others (Intra-class
correlation coefficient) between number of symptoms of
MDD and Dysthymia, age 4-14.

Table S2. Percentages with symptoms at age 6 sorted
by symptoms at age 4.

Table S3. Percentages with symptoms at age 8 sorted
by symptoms at age 6.

Table S4. Percentages with symptoms at age 10 sorted
by symptoms at age 8.

Table S5. Percentages with symptoms at age 12 sorted
by symptoms at age 10.

Table S6. Percentages with symptoms at age 14 sorted
by symptoms at age 12.

Figure S1. Flow chart of recruitment and follow-up.
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Key points

should be used instead.

increased depression.

® Prior research has reported modest to moderate rank-order stability of depression in childhood and
adolescence. Other types of stability have seldom or — for some types — not been examined.

e The stability of childhood depression relative to oneself is stronger than relative to others (rank order).
Hence, if one is interested in the proclivity of children to evince the same symptom load at later time points,
this type stability will be underestimated by relying on rank-order measures; stability relative to oneself

e Improvement or deterioration in depression predicts corresponding changes in later depression when all
time-invariant confounding is adjusted for. Thus, early intervention may prevent recurrent, persistent, or
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Abstract

In the transition from childhood into adolescence, a female preponderance in depression emerges. Despite substantial empiri-
cal research to test theoretical propositions as to why this happens, our understanding is still limited. One explanation claims
that girls become exposed to more stress (stress exposure model) whereas another proposes that girls become more vulnerable
to the impact of stress (stress reactivity model) than boys when entering adolescence. Stressful life events (SLEs) and bullying
victimization are established risk factors for adolescent depression. However, whether these factors contribute to the gender
difference in depression is undetermined and thus investigated herein. Children (49.9% boys; n="748) and parents from two
birth cohorts in Trondheim, Norway, were followed biennially from ages 8 to 14 with clinical interviews about symptoms of
depressive disorders and self-reports on SLEs. Teachers reported on bullying victimization. Prospective associations were
investigated using an autoregressive latent trajectory model with structured residuals, examining within-person longitudinal
associations while accounting for all time-invariant confounding effects. The number of depressive symptoms increased from
ages 12 to 14 among girls. In the period before (ages 10 to 12), girls and boys were equally exposed to SLEs and bullying
victimization. Increased stress (both SLEs and bullying victimization) at age 12 predicted increased depression at age 14
more strongly among girls than boys. Hence, increased impact—but not exposure—of SLEs and bullying victimization in
girls may partly explain the emerging female preponderance in depression, in line with a stress reactivity model.

Keywords Major depressive disorder (MDD) - Dysthymia - Structural equation modelling - Negative life events - Sex difference

Depression is a common disorder worldwide, is often recur-
rent, and is among the leading causes of years lived with
disabilities (GBD 2019 Mental Health Collaborators, 2022).
Throughout most of the lifespan, depressive symptoms and
disorders occur more frequently among women than men,
and this female preponderance emerges in early adolescence,
by at least age 12 (Salk et al., 2017). Two of the stressors that
repeatedly have been identified as risk factors for child and
adolescent depression are stressful life events (SLEs) (Ge
et al., 1994, 2001), and bullying victimization (Christina
et al., 2021). However, whether these stressors are involved
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in explaining the emerging female preponderance in depres-
sion needs further inquiry—a task we undertake herein.
With profoundness of the sudden gender difference in
depression as a backdrop, several etiological models have
been developed to account for this phenomenon (Cyranowski
et al., 2000; Hankin & Abramson, 2001; Hankin et al., 2007;
Hyde & Mezulis, 2020; Hyde et al., 2008; Nolen-Hoeksema
& Girgus, 1994). A common element of these models was first
proposed by Nolen-Hoeksema and Girgus (1994), namely that
gender differences in stress exposure might lead to a female
preponderance in depression. This potential mechanism
has been termed the stress exposure model (e.g., Hammen,
2009b; Hankin et al., 2007), and posits that when girls
approach adolescence they experience more stressors than
boys. Examples of such stressors are sexual harassment (e.g.,
Skoog et al., 2016) and relational problems with peers and
friends (for a review, see Rose & Rudolph, 2006). Moreover,
according to a stress-generation hypothesis (Hammen, 2009a),
depression may lead to characteristics and behaviors that
increase interpersonal stress, and this process could be more
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pronounced in adolescent girls than boys (Hammen, 2009a).
Regardless of how girls become exposed to more stress than
boys, increased levels of stress may partly explain why they
also become more depressed. The stress reactivity model
(Hammen, 2009b; Hankin et al., 2007), in contrast, suggests
that girls become more vulnerable to stress than boys when
entering adolescence. According to this model, adolescent
girls may experience heightened negative emotional reactivity
and hence a stronger impact of stress on depression, which,
in turn, may partly explain why more girls than boys become
depressed. Naturally, these two explanations are not mutually
exclusive (e.g., Hyde et al., 2008). To examine stress exposure
and reactivity as explanations for the gender difference in
adolescent depression, we propose five criteria—three for
stress exposure and two for stress reactivity—that need to
be fulfilled. Importantly, strong tests of the exposure and
reactivity models involving SLEs and bullying victimization
according to these criteria are lacking.

Stress Exposure Model

For the stress exposure model to be a valid explanation for
the gender difference in depression, Criterion 1 states that
girls should become exposed to more stress than boys just
before the female preponderance in depression emerges
(i.e., early adolescence), and not earlier (i.e., preadoles-
cence). Previous research has found an increase in SLEs
from childhood to adolescence (e.g., Larson & Ham, 1993).
However, whether this increase is stronger for girls than boys
is unclear. Even though a prior meta-analysis indicated that
girls are exposed to more SLEs than boys, particularly dur-
ing adolescence (Davis et al., 1999), later studies have not
found gender differences in SLEs in adolescence (Jenness
et al., 2019; Sund et al., 2003). Research on bullying vic-
timization has also provided mixed results. Notably, most
studies have investigated specific forms of bullying victimi-
zation, demonstrating, for example, that girls become more
exposed to relational bullying and boys to physical bully-
ing in mid-adolescence (Hager & Leadbeater, 2016), and
that girls are more exposed to cyber victimization in early
adolescence (Holfeld & Leadbeater, 2017). Other studies
have not identified gender differences in the prevalence of
relational bullying (Lepore & Kliewer, 2019) or cyber vic-
timization (Diaz & Fite, 2019). However, given that all types
of bullying victimization arguably thwart the fundamental
need to belong, which in and by itself increases the risk for
depression (Verhagen et al., 2018), we focus on bullying
victimization in general. Studies on overall bullying victimi-
zation either portray an increase only among adolescent girls
(Wendelborg, 2020), or find no such gender difference in
prevalence (Sweeting et al., 2006). In sum, there is no con-
sistent evidence indicating that girls become more exposed

@ Springer

to SLEs or bullying victimization than boys just before the
onset of the gender difference in depression.

Next, also pertaining to the stress exposure model, Crite-
rion 2 states that increased stress in preadolescence should
predict increased depression (at least among girls) in early
adolescence, a prediction at the within-person level. Most
prior research has utilized between-person information, ask-
ing whether those exposed to more SLEs and bullying victimi-
zation than other adolescents also become more depressed
than other adolescents. However, other adolescents’ stress
exposure and level of depression cannot be involved in the
development of depression. As advocated by several devel-
opmentalists (Berry & Willoughby, 2017; Hamaker et al.,
2020), traditional analytical approaches, such as ordinary
cross-lagged analyses of longitudinal data, do not disentangle
within- from between-person information and therefore pro-
vide limited information from which to draw causal inferences
(Berry & Willoughby, 2017). Importantly, the results from
studies using between-person information can be influenced
by time-invariant confounding effects, such as stable effects
of genetics increasing the risk of both SLEs and depression
(Clarke et al., 2018) or a persistent harsh parenting style
increasing the risk for both bullying victimization and depres-
sion (Tang et al., 2018). Thus, to more closely approximate
questions of causality (see e.g., Lervag, 2020) while exam-
ining Criterion 2, we need to obtain information about the
within-person association between preadolescent stress and
prospective increased depression.

Finally, to support stress exposure as an explanation for
the female preponderance in depression, Criterion 3 states
that the sudden gender difference in depression should be
accounted for (i.e., mediated) by an increasing gender dispar-
ity in levels of stress. However, at present, we do not know
whether SLEs or bullying victimization mediate the gender
difference in depression.

Stress Reactivity Model

To support a stress reactivity model, two criteria must be met.
Criterion 4 states that increased stress should be more strongly
associated with increased depression in girls than boys—and
at the within-person level. Moreover, Criterion 5 states that this
gender difference in stress reactivity should first appear in late
childhood or early adolescence. Some regression-type research
indicates that SLEs predict the level of depression to a stronger
degree in girls than in boys during early adolescence (Ge et al.,
1994), but whether this is the case for bullying victimization
is unclear (Christina et al., 2021; Lepore & Kliewer, 2019).
These findings notwithstanding, we lack research on whether
associations are stronger among girls at the within-person level
(Criterion 4) and whether they are specific to early adolescence
as opposed to middle childhood (Criterion 5).
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The Current Study

We investigate whether and how SLEs and bullying vic-
timization contribute to explaining the emerging female
preponderance in depression. We do this through biennial
follow-ups of a community sample spanning from mid-
dle childhood to adolescence and by measuring depres-
sive symptoms as defined by the Diagnostic and Statistical
Manual of Mental Disorders (5th ed.; DSM-5; American
Psychiatric Association, 2013). We examine whether the
female preponderance in depression is partially explained
by (i) increased stress exposure, where girls become more
exposed to SLEs and bullying victimization than boys
before this gender gap emerges, or (ii) increased stress
reactivity, where SLEs and bullying victimization predict
depressive symptoms to a stronger degree among girls
than boys when entering adolescence. We hypothesize that
both the stress exposure and reactivity explanations partly
account for the emerging gender difference in depression.
These explanations are examined adhering to the above-
mentioned five criteria.

Methods
Participants and Procedure

The Trondheim Early Secure Study (TESS) (Steinsbekk &
Wichstrgm, 2018) comprises children from the 2003 and
2004 birth cohorts in Trondheim, Norway (N =3,456). A
letter of invitation along with the Strengths and Difficulties
Questionnaire (SDQ) version 4—-16 (Goodman et al., 2000)
was sent to the children’s homes prior to the age 4 routine
health check-up. Almost all children met with their parents
at the check-up (n=3,358). Parents received information
about the study orally and in writing from the health nurse
and written consent was obtained. Study procedures were
approved by the Regional Committee for Medical and Health
Research Ethics, Mid-Norway (approval number 2009/994).

To increase statistical power, children were divided into
four strata based on their SDQ score (04, 5-8, 9-11, 12-40),
and the probability of being selected increased with increasing
scores (37%, 48%, 70%, and 89% from the respective strata).
This oversampling of mental health problems was accounted
for in the analyses. The drop-out rate after consent at the
well-child clinic did not differ across the four SDQ strata;
x*(3)=5.70, p=0.127, or by gender; x*(3)=0.23, p=0.973.
Of the 1,250 children randomly selected for the study, 1,007
were successfully enrolled at Time 1 (Magg=4.59, SD=0.25;
49.1% boys) (for a flowchart, see Figure S1). Testing occurred
biennially. Given that our research questions pertain to
explaining depression in the transition from middle childhood

to early adolescence, we included data from ages 8 (T3:
M,,.=8.79,SD=0.23), 10 (T4: M,,,,=10.51, SD=0.17), 12
(T5: M,,,,=12.50, SD=0.14) and 14 years (T6: M,,,,=14.35,
SD=0.14). Attrition rates between waves of data collection
were as follows: T3-T4: 0.14%, T4-T5: 5.26% and T5-T6:
4.51% (for more details, see Figure S1). Participants with
information from at least one data wave composed the ana-
lytical sample (n=748). Overall, attrition was unrelated to
the study variables, including symptoms of Major Depres-
sive Disorder (MDD) and dysthymia, and SLEs and bullying
victimization measured at ages 4 and 6 years. However, more
symptoms of MDD (OR=1.39, 95% CI[1.15, 1.70]) and dys-
thymia (OR=1.35,95% CI [1.12, 1.64]) at age 12 predicted
attrition at age 14, and more bullying victimization at age 6
predicted attrition at ages 10, 12 and 14 (all ORs=1.02, 95%
CI[1.01, 1.03]). The sample characteristics are presented in
Table 1. Even though the above analyses suggested that attri-
tion was selective according to study variables, they should be
interpreted in the context of the number of attrition analyses
conducted. An overall test, the Little Missing Completely at
Random (MCAR) test (Little, 1988) was therefore conducted.
The results showed that data were just barely shy of being
MCAR, AX2(220)=256.01, p=0.048, whereas the normed
Little’s test was 1.16 (normed value < 2 suggesting missing at
random—MAR) thus indicating that data were at least MAR.

Measures

Depressive symptoms were measured as symptoms of MDD and
dysthymia according to DSM-5 criteria (American Psychiatric
Association, 2013) using a semi-structured psychiatric
interview, the Child and Adolescent Psychiatric Assessment
(CAPA) (Angold & Costello, 2000). Children and parents were
interviewed separately. A symptom was considered present
if reported as occurring in the three months prior by either
respondent. Inter-rater reliabilities among blinded coders of
15% of audiotapes of CAPA interviews were ICC=0.87 for
symptoms of MDD and ICC=0.85 for symptoms of dysthymia.
A symptom count score was created as the sum of MDD and
dysthymia symptoms.

SLEs were measured by parent and child reports on 31
SLEs occurring since the last visit (two years), ranging from
important life events (e.g., new sibling, parents separated
or divorced) to very serious ones (e.g., sexual abuse) (see
Appendix S1 for a complete list). A SLE was considered
present if reported by either respondent, and a SLE total
score was created as the sum of the number of SLEs. Given
the wide range of seriousness in these events, we tested
the possibility that any association between depression
and life-events was driven by more serious or less serious
events by comparing the correlations between depression
and important life events to the correlations to events with
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Table 1 Sample characteristics

Characteristics %

Gender of child

Male 48.9
Female 51.1
Gender of parent informant
Male 16.7
Female 83.3
Parent informant
Biological parent 98.3
Adoptive parent 1.3
Foster parent 0.4
Biological parents’ marital status
Married 59.3
Cohabitating > 6 months 219
Cohabitating < 6 months 0.4
Divorced/separated/no longer cohabitating 16.4
Widowed 0.1
Never lived together 1.9
Ethnic origin of biological mother
Norwegian 93.0
Western Countries 2.7
Other Countries 4.3
Ethnic origin of biological father
Norwegian 91.0
Western Countries 5.8
Other Countries 32
Informant parents’ socioeconomic status
Leader 17.5
Professional, higher level 30.1
Professional, lower level 30.1
Formally skilled worker 18.5
Farmer/fishermen 0.2
Unskilled worker 3.6

a substantial potential for grave physical and mental harm,
using the Satorra-Bentler scaled chi-square difference test
(Satorra & Bentler, 2001). Allowing these correlations to
be different did not improve model fit as compared to the
correlations being identical, AX2(4) =2.49, p=0.952, a fact
suggesting that they did not differ and that the depression-
SLE association was not different according to the serious-
ness of the SLEs.

Bullying victimization was measured by a teacher version
of the Olweus Bully Victim Questionnaire (OBVQ) (Solberg
& Olweus, 2003), completed by the participant’s primary
teacher. This teacher version of the OBVQ consists of five
items pertaining to both physical bullying and social exclu-
sion (a=0.69 to 0.79) tapping the frequency of physical harm,
verbal abuse, social exclusion, been overlooked, and belong-
ings hidden or destroyed, during the last 3 months. Response
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options ranges from Never, Rarely, 1-3 times per month, 1-4
times per week to Everyday.

Sociodemographic information on child and parent was
reported by the parent during the diagnostic interview. Gen-
der was coded (0=boy, 1 =girl) based on the child’s national
identification number, in which the child’s biological sex at
birth is registered.

Statistical Analyses

As we did expect a change in the overall level of depression,
and potentially also in SLEs and bullying victimization we
employed autoregressive latent trajectory models with struc-
tured residuals (ALT-SR) (Berry & Willoughby, 2017) because
they can accommodate linear and non-linear changes over
time. Changes from one time point to the next was captured
by latent change scores. In line with Orth et al.’s (2022) tenta-
tive suggestions, we considered cross-lagged associations with
standardized regression coefficients of 0.03, 0.07, and 0.12 to
indicate small, medium, and large effect sizes, respectively.

As our goal was to explain the female preponderance in
depression, we focused on the age span when this gender
difference is first expected to emerge—in early adolescence
(i.e., ages 12 to 14) (Salk et al., 2017). To examine whether
changes were specific to this age period we also analyzed
the two age spans just prior to it (ages 8 to 10 and 10 to
12). Imbedded in the explanatory stress-exposure and stress-
reactivity models is a causal relation between stress (e.g., bul-
lying victimization) and depression. Hence, the increase in
the exposure (stress) should occur before the increase in the
outcome (depression). The possibility of a stress generating
effect of depression (Hammen, 2009a) on SLEs and bullying
victimization should be taken into account. Hence, a parallel
increase in stress from ages 12 to 14 would not suffice as
unequivocal predictor of change in depression from 12 to
14, because increased stress could be an effect of increased
depression in the same period, not a predictor of it. Provided
we find the expected increase in depression from ages 12 to
14, the increase in stress should therefore occur in period
before, that is from ages 10 to 12.

The three criteria pertaining to the stress exposure model
were tested in the following way: Criterion 1, whether girls
become more exposed to stress than boys just prior to the
emergence of a gender difference in depressive symptoms
(i.e., ages 10 to 12) and not before (i.e., ages 8 to 10), was
examined by inspecting whether the latent change in SLEs
and bullying victimization increased among girls, specifically
from ages 10 to 12 and not 8 to 10. Second, we examined
whether any increases in SLEs or bullying victimization from
ages 10 to 12 were predicted by female gender. Criterion 2,
whether increased SLEs and bullying victimization predicted
later depressive symptoms in girls at the within-person level,
was tested by applying a modified version of the ALT-SR
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model (Berry & Willoughby, 2017) depicted in Fig. 1. In
this model, between-person differences in depressive symp-
toms, SLEs and bullying victimization were captured by the
intercept (representing the mean level) and slope (represent-
ing growth) in each of these three constructs, while within-
person scores at each timepoint provide information about
a person’s deviation from his or her intercept and slope. In
the traditional ALT-SR, the slope is set to be linear across all
timepoints. Because the development of depressive symp-
toms, SLEs and bullying victimization are not necessarily
expected to follow a linear pattern, we applied a latent basis
model where the growth was freely estimated from the data,
anchoring the slopes at ages 8 and 14. Criterion 3, whether
the gender difference in depressive symptoms is explained by
a potential increase in the study stressors, was examined by
mediation analyses using Sobel’s test (Mplus does not enable
bootstrapping with population weights).

Regarding the stress reactivity explanation, Criterion 4,
whether SLEs and bullying victimization predicted depres-
sive symptoms more strongly for girls than boys at the within-
person level, was tested by adding an interaction term between
gender and SLEs and bullying victimization, respectively, at
ages 10 and 12 in the ALT-SR models following procedures
described by Mulder and Hamaker (2020). Finally, Crite-
rion 5, whether a potentially stronger association for girls

Depression, age 8

Depression, age 10

a

Victimization, age 8 Victimization, age 10

Note. For presentation purposes, 1) concurrent correlations between within-person
variables, 2) correlations from intercepts to observed variables, and 3) regressions from
intercepts to slopes are not depicted, but included in the analyses.

Depression, age 12

I Stressful life events, age 12 \/ Stressful life events, age 14
‘A Stressful life events, age 12 A Stressful life events, age 14
. WITHIN “ WITHIN

Victimization, age 12

than boys was specific to early adolescence, was examined
by inspecting whether the gender differences in the within-
person associations between SLEs/bullying victimization and
depressive symptoms were present only from ages 12 to 14
and not from ages 10 to 12.

All analyses were performed in Mplus 8.5 using a robust
maximum likelihood estimator and probability weights to
correct for the oversampling of children with mental health
problems. Missing data were handled using a full infor-
mation maximum likelihood (FIML) procedure under the
assumption that data was MAR.

Results

The results showed rather low counts of depressive symp-
toms at ages 8 to 12, with scores between 1.0 and 1.5 for
both genders, but with a sudden increase for 14-year-
old girls to 2.1, while boys’ depressive symptoms count
remained at a stable low level (see Table 2 and Fig. 2). This
increase was mirrored by female gender being associated
with depressive symptoms at age 14 (r=0.16, 95% CI [0.05,
0.24]) but not at ages 12 (r=0.08, 95% CI [-0.03, 0.17]) or
10 (r=0.02, 95% CI [-0.07, 0.10]). At age 8, female gen-
der was associated with fewer symptoms (r=-0.13, 95% CI

Rs
(between 0?)
6

Depression, age 14

Depression, age 14
WITHIN

Rs
(between 0?)

Victimization, age 14

Rs
(between ¢?)

Fig. 1 Theoretical autoregressive latent trajectory model with structural residuals model of depression, stressful life events and bullying victimization
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Table 2 Gender differences in stressful life events (SLEs) and bullying victimization, and mean level change, ages 8-14

Boys Girls Gender differences
in latent change
scores

Mean level (SD) p-value of 2-year ~ Mean level (SD) p-value of 2-year B [95% CI]

change change
Depression
Age 8 1.26 (1.77) 1.02 (1.66) - -
Age 10 1.13 (1.65) 0.176 1.31 (1.79) 0.053 0.14 [-0.02, 0.29]
Age 12 1.11 (1.96) 0.874 1.54 (2.04) 0.214 0.17 [-0.02, 0.35]
Age 14 1.16 (2.09) 0.061 2.05 (2.89) 0.003 0.23 [0.01, 0.44]
Stressful life events
Age 8 1.10 (1.35) 0.96 (1.33) - -
Age 10 1.14 (1.35) 0.724 1.17 (1.51) 0.038 0.03 [-0.07, 0.13]
Age 12 1.63 (1.81) <0.001 1.63 (1.67) <0.001 -0.00 [-0.12, 0.11]
Age 14 1.94 (1.66) 0.047 2.20(1.79) <0.001 0.11 [-0.01, 0.23]
Bullying victimization
Age 8 1.08 (1.04) 1.03 (1.10)
Age 10 1.02 (1.08) 0.349 0.89 (0.96) 0.175 -0.04 [-0.11, 0.03]
Age 12 0.99 (1.41) 0.854 0.85 (0.98) 0.954 -0.04 [-0.12, 0.04]
Age 14 0.60 (0.90) 0.001 0.66 (0.90) 0.002 0.03 [-0.04, 0.09]

[-0.23, -0.05]). Latent change scores analyses confirmed the

emerging female preponderance in depression in early ado-

lescence, as female gender predicted an increased number of
depressive symptoms from ages 12 to 14 but not from ages
10 to 12 or 8 to 10 (see Table 2). Correlations between study

variables are provided in Table S1.

Stress Exposure Model

To examine the stress exposure explanation, we first tested
Criterion 1—girls becoming more exposed to stress than boys
in the period prior to the female preponderance in depressive

symptoms. In girls, SLEs significantly increased from ages

Depressive symptom counts

0,5

Age 8

Age 10

Age 12

—B0ys === Girls

Fig.2 Development of depressive symptom counts from age 8 to age 14 for boys and girls
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8 to 10 and 10 to 12, while bullying victimization remained
stable (see Table 2). However, girls did not become more
exposed to either SLEs or bullying victimization than boys
in any of these age spans (see Table 2). Thus, Criterion 1
was not fulfilled. Regarding Criterion 2—stress predicting
an increased number of depressive symptoms in girls at the
within-person level, girls’ depressive symptoms at age 14
were predicted by SLEs (B=0.39, SE=0.12, 95% CI [0.15,
0.62]) and bullying victimization (B=0.67, SE=0.25, 95%
CI[0.18, 1.15]) at age 12 in ALT-SR analyses. Standardized
regression coefficients of the associations are presented in
Fig. 3 and indicate large effect sizes between the associations
of both SLEs and bullying with girls’ depressive symptoms
at age 14 (i.e., p > 0.12). However, when examining Criterion
3—the gender effect on depressive symptoms at age 14 being
mediated by increased SLEs or bullying victimization—at age
12, the results revealed no such effects (B=-0.01, SE=0.03,
95% CI[-0.08, 0.05] and B=-0.04, SE=0.04, 95% CI [-0.12,
0.03], respectively). In sum, Criteria 1 and 3 for increased
stress exposure were not met.

Stress Reactivity Model

When examining the stress reactivity model, Criterion
4—stress predicting depressive symptoms more strongly
in girls than boys at the within-person level —SLEs at age
12 predicted depressive symptoms at age 14 among girls
(B=0.39, SE=0.12, 95% CI [0.15, 0.62]) but not among
boys (B=0.16, SE=0.12, 95% CI [-0.08, 0.40]) (see Fig. 3
for standardized values), and a significant gender*SLEs
interaction (B=0.21, SE=0.10, 95% CI [0.02, 0.39]) was
detected. A similar pattern was observed for bullying vic-
timization, which predicted depressive symptoms in girls
(B=0.67, SE=0.25, 95% CI [0.18, 1.15]) but not boys

Depression

Depression
at Age 10

atAge 8

Stressful life events
at Age 10

Stressful life events
atAge 8

-.00/.33**

Bullying victimization) 22/.26**
at Age 10

Bullying victimization -30**/.11

(B=0.25, SE=0.21, 95% CI [-0.16, 0.66]) (see Fig. 3 for
standardized values), with a significant gender*bullying vic-
timization interaction (B=0.53, SE=0.20, 95% CI [0.15,
0.92]). Finally, Criterion 5 states that this gender difference
should not be present before the emerging female prepon-
derance in depression. As seen in Fig. 3, no such predictive
effects were detected at younger ages, a finding supported
by a nonsignificant gender*SLEs interaction (B =-0.06,
SE=0.06, 95% CI [-0.18, 0.06]) and gender*bullying vic-
timization interaction (B=0.01, SE=0.14, 95% CI [-0.27,
0.29]) from ages 10 to 12. Thus, both criteria pertaining to
the stress reactivity explanation were met.

Discussion

The female preponderance in depression first emerges in
early adolescence, and adolescent SLEs and bullying vic-
timization are consistent predictors of depression. However,
it is undetermined whether SLEs and bullying victimization
can explain why the gender difference in depression emerges
at this point in development. We examined two psychosocial
explanations—a stress exposure model (girls becoming more
exposed to stress than boys) and a stress reactivity model
(early adolescent girls reacting to stressors with more depres-
sion than boys) by systematically testing whether specific
criteria were fulfilled. We examined these criteria by drawing
on a representative birth cohort sample followed biennially
from age 8 to 14 years and applying ALT-SR methodology
to illuminate within-person development. Our results showed
the expected female preponderance in depression: the number
of DSM-5 defined symptoms of major depression and dys-
thymia increased sharply from ages 12 to 14 among girls but
not among boys. Furthermore, a stress exposure explanation

41%/.29%**

Depression
at Age 12

Depression
at Age 14

Stressful life events
at Age 14

Stressful life events
at Age 12

Bullying victimization
at Age 12

Bullying victimization
at Age 14

.10/.34%*

Note. Bold arrows represent statistically significant predictions for boys/girls, or both.

Fig.3 Within-person standardized regression coefficients from autoregressive latent trajectory model with structured residuals for boys/girls
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was not supported, whereas a stress reactivity explanation
was supported; girls who were exposed to more SLEs and
bullying victimization at age 12 developed an increased
number of depressive symptoms at age 14, with standardized
regression coefficients indicating large effect sizes. No such
associations were seen among boys or at earlier timepoints.
Notably, the five criteria proposed herein may be applied in
future studies on other stressors’ role in explaining the female
preponderance in depression.

Although the present study was not positioned to unravel
the underlying mechanisms for the assumed stress reactivity,
we draw attention to some possibilities. First, puberty likely
plays a role in stress regulation. Gonadal hormone secre-
tion increases in puberty, which, in turn, is associated with
gender differences in the hypothalamic—pituitary—adrenal
axis response to stress, including cortisol production (Heck
& Handa, 2019). Of current interest, there is evidence that
adolescent girls evince lower cortisol levels when exposed
to social stress than boys (Bouma et al., 2009), which may
increase their vulnerability to developing depression (Colich
et al., 2015). Arguably, therefore, the altered stress regula-
tion in puberty may reinforce the negative effects of SLEs
and bullying victimization in girls in particular. Another
potential mechanism involves adolescent girls’ use of mala-
daptive cognitive coping strategies when faced with stress,
such as rumination, which increases the risk for depression
(Aldao et al., 2010). Indeed, girls tend to ruminate more than
boys and more so in early adolescence than in late child-
hood (Hampel & Petermann, 2005), making them more
vulnerable to depressive reactions to stress in this particular
developmental period. To clarify the practical implications
of the present findings, future studies should delineate the
mechanisms involved in girls’ increased reactivity to SLEs
and bullying victimization. In turn, preventive and treatment
efforts may target the most potent mechanisms.

Our study found that girls did not become more exposed
to either SLEs or bullying victimization than boys from age
10 to age 12, and these stressors did not mediate the gen-
der effect on depressive symptoms. In effect, the increased
stress exposure model was not supported. Previous studies
have reported mixed evidence for gender differences in the
prevalence of or increase in SLEs and bullying victimiza-
tion in early adolescence, and the current findings coincide
with those reporting no gender difference in SLEs (Jenness
et al., 2019; Sund et al., 2003) or overall bullying victimiza-
tion (Sweeting et al., 2006) in early adolescence. The dis-
crepancies between findings may be attributed to a range
of methodological and sample differences, including dif-
ferences in the specific SLEs studied, age of participants,
secular period, populations, and nationalities. For example,
Hankin et al. (2007) found in a sample of US adolescents
that girls were exposed to more interpersonal stress than the
boys were, whereas Sund et al. (2003) found that Norwegian
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adolescent girls and boys were exposed to a similar amount
of interpersonal stress.

We focused on two stressors that are established risk
factors for depression: SLEs and bullying victimization.
Whether other relevant stressors, such as daily hassles
(Hankin et al., 2007) and peer sexual harassment victimi-
zation (Dahlqvist et al., 2016), follow exposure or reactiv-
ity patterns awaits future research. Importantly, to provide
strong tests of exposure and reactivity explanations, such
inquiries should cover the whole age-span from late child-
hood (i.e., even before the gender difference in depression
appears) until adolescence. In a related vein, SLEs and
victimization may have different effects on maintaining or
widening the gender difference in depression in later adoles-
cence (Salk et al., 2017), and other contributing factors may
differ between these developmental periods. Our results are
therefore specific to the development of depressive symp-
toms in the early adolescent period. Finally, the present
results are specific to symptoms of depression and do not
preclude the possibility of boys reacting more strongly than
girls with symptoms of other disorders.

At age 8, boys evinced slightly more depressive symptoms
than girls. As pointed out in previous research (reviewed by
e.g., Salk et al., 2017), there are some reports of a male pre-
ponderance in depression in early childhood, whereas others
do not find this difference. Hence, whether there is a gender
difference in early childhood awaits further inquiry.

Limitations

While this study has a range of strengths, including a rep-
resentative community sample, clinical interviews to assess
depressive symptoms, multiple informants, repeated assess-
ments before and through the crucial years when the gender
differences emerge, and a solid statistical approach to assess
predictions at the within-person level, we acknowledge sev-
eral limitations. First, children with more depressive symp-
toms at age 12 more often dropped out of the study by age
14, potentially resulting in underestimating the increase in
depressive symptoms during this period. However, consider-
ing that our prime interest was gender differences in preva-
lence and associations and that we applied an FIML approach
to missingness, selective attrition likely did not have a major
impact on the results. Second, although we adjusted for all
time-invariant confounders, time-varying factors, such as
bodily changes associated with puberty or increased risk
behavior in adolescence, may still have influenced both
stress and depressive symptoms. Third, we studied symptom
counts. Although there is no compelling evidence pointing to
depression being categorical in nature (Haslam et al., 2012),
we cannot be sure that our findings apply to depressive dis-
orders. Fourth, we captured depressive symptoms occur-
ring in the prior 3-month period, and symptoms occurring
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between our 2-year intervals of observation might have been
missed. Fifth, we summed the number of SLEs, which dif-
fered considerably in frequency and seriousness; thus, we
were not able to discern the effect of specific SLEs. Sixth, we
assessed bullying victimization based on teacher reports. As
such, bullying victimization that occurs outside of the school
context, perhaps most notably cyber victimization (Diaz &
Fite, 2019), might not have been captured. Even though those
who are victimized online are often victimized at school as
well (Wendelborg, 2020), the rate of overall bullying vic-
timization might have been deflated. Seventh, gender was
measured as biological sex assigned by birth (either girl or
boy), thus not taking gender identity into account. Mount-
ing evidence suggests that non-binary youth are at increased
risk for psychiatric symptoms (e.g., Johansson et al., 2022;
Price-Feeney et al., 2020) and theories on the gender differ-
ence in depression are limited by the gender binary. Notably,
current surveys in Norway indicate that 0.4% of adults do not
consider themselves as males or females and that 0.005% do
not know (Statistics Norway, 2021). Although these numbers
likely are higher among youths, the models that were tested
herein would demand larger sample size than ours. Finally,
future studies should include direct assessments of stress
reactivity (e.g., behavioral observation or electrophysiologi-
cal or hormonal measures).

Conclusions

The current study is the first to examine and present support
for the notion that increased reactivity to both SLEs and
bullying victimization in early adolescent girls may con-
tribute to explaining the emerging female preponderance in
depression. These findings highlight the transition to early
adolescence as critical for preventive interventions. Profes-
sionals implementing such efforts should take into account
that exposure to SLEs and bulling victimization, occurring
already in preadolescence, might confer a heightened risk for
depressive symptoms for early adolescent girls in particular.
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Figure I

Flow chart of recruitment and follow-up
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Note. Number of participants at the various assessment points is based on the number of participants invited to
participate (n = 1,250) minus those who did not participate at the respective measurement point (i.e., T1, T2).



Figure II

TESS Stratification
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Table S2

Percentages with symptoms at age 6 sorted by symptoms at age 4

Age 6: number of symptoms

Age 4: number of 0 1 2 3 4 5
symptoms

0 70.9% 21.2% 4.9% 2.2% 0.6% 0.2%
1 56.7% 25.8% 11.9% 3.9% 1.7% 0%

2 47.7% 31.1% 17.3% 1.6% 1.8% 0.5%
3 32.1% 37.0% 12.2% 0% 18.7% 0%
4 41.4% 49.8% 8.8% 0% 0.0% 0%

5 0% 0% 0% 0% 100% 0%




Table S3

Percentages with symptoms at age 8 sorted by symptoms at age 6

Age 8: number of symptoms

Age 6: number of 0 1 2 3 4 5
symptoms

0 72.4% 22.2% 3.9% 1.1% 0.3% 0%

1 65.0% 25.1% 7.2% 2.0% 0.6% 0%
2 54.9% 20.7% 11.3% 8.2% 3.0% 2.0%
3 34.1% 34.0% 9.8% 20.5% 1.6% 0%
4 31.9% 26.5% 37.6% 0% 4.0% 0%

5 67.9% 23.1% 5.9% 2.4% 0.7% 0.2%




Table S4

Percentages with symptoms at age 10 sorted by symptoms at age 8

Age 10: number of symptoms

Age 8: number of 0 1 2 3 4 5 6
symptoms

0 70.8% 22.0% 5.2% 1.3% 0.4% 0.3% 0.0%
1 51.6% 35.3% 6.1% 3.6% 1,4% 1.0% 1.0%
2 50.9% 22.9% 18.9% 6.6% 0.7% 0% 0%

3 26.1% 15.0% 41.7% 13.5% 3.7% 0% 0%
4 33.1% 28.8% 33.1% 5.9% 0% 0% 0%

5 0% 100% 0% 0% 0% 0% 0%
6 63.7% 25.1% 7.4% 2.5% 0.7% 0.5% 0.2%




Table S5

Percentages with symptoms at age 12 sorted by symptoms at age 10

Age 12: number of symptoms

Age 10: number 0 1 2 3 4 5 6 7

of symptoms

0 74.1% 20.9% 3.7% 0.5% 0.6% 0.2% 0% 0%

1 50.2% 29.0% 10.6% 4.3% 2.6% 1.4% 0.9% 0.9%
2 34.6% 22.9% 32.7% 5.7% 4.1% 0% 0% 0%

3 25.0% 18.4% 27.5% 12.5% 16.6% 0% 0% 0%
4 13.4% 27.3% 13.4% 45.8% 0% 0% 0% 0%

5 50.0% 0% 50.0% 0% 0% 0% 0% 0%
6 0% 100% 0% 0% 0% 0% 0% 0%
7 63.4% 23.2% 8.4% 2.4% 1.7% 0.5% 0.2% 0.2%




Table S6

Percentages with symptoms at age 14 sorted by symptoms at age 12

Age 14: number of symptoms

Age 12: number 0 1 2 3 4 5 6 7

of symptoms

0 74.3% 18.1% 4.3% 2.6% 0.1% 0.5% 0.0% 0.1%
1 46.1% 26.8% 12.3% 7.1% 1.8% 1.9% 2.6% 1.3%
2 26.5% 27.0% 20.8% 12.0% 4.8% 6.9% 0.0% 1.9%
3 14.1% 26.1% 15.0% 6.6% 38.1% 0.0% 0.0% 0.0%
4 0% 0% 40.7% 34.3% 0% 25.0% 0% 0%

5 0% 0% 0% 0% 44.1% 0% 55.9% 0%
6 0% 0% 0% 0% 100% 0% 0% 0%
7 61.1% 20.6% 8.3% 4.9% 2.0% 2.0% 0.8% 0.5%
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Table S7

Pearson Product Moment Correlations between Depression and Neuroticism, ages 10-16

—_

. Depression—age 10 1

2. Depression — age 12 35xE* 1

3. Depression —age 14~ .38%** 56%** 1

4. Depression —age 16 .21%** 22% 32k 1

5. Neuroticism —age 10 .27*** A oo A ol .03 1

6. Neuroticism —age 12 .32%** Rkl 33k 2% A5 1

7. Neuroticism — age 14 .37*** 38 53k 20%** 36%** S5k 1

oo

. Neuroticism —age 16 .26*** 30%** 33 36 2% A2 S5%E 1

9. Gender* .03 .01 14%* .04 -.01 -.05 16%* 26%**

Note. *indicates p <.05, ** indicates p <.01, *** indicates p <.001,°0 = male; 1 = female.

Table S8

Pearson Product Moment Correlations between Depression and Extraversion, ages 10-16

1 2 3 4 5 6 7 8 9

—

. Depression — age 10 1

2. Depression — age 12 35k 1

3. Depression — age 14 Rh i S56%F* 1
4. Depression — age 16 21%* 22% 32%k* 1
5. Extraversion —age 10 -.15%** .07 -.09* -.03 1

6. Extraversion —age 12 - 19%¥*  _20%**  _@***  _ o** 4B 1

7. Extraversion —age 14~ -23%** k% _pRkkEk - [7xx A0*** S59F** 1
8. Extraversion —age 16 - 15%%%  _J@¥#*  _[Qkkk D ¥kk 3Rk 50 62 1
9. Gender® .03 .01 14 .04 .01 12% .02 .01 1

Note. * indicates p <.05, ** indicates p <.01, *** indicates p <.001, %0 = male; 1 = female.



Table S9

Pearson Product Moment Correlations between Depression and Conscientiousness, ages 10-

16
1 2 3 4 5 6 7 8 9
1. Depression — age 10 1
2. Depression — age 12 RO |
3. Depression — age 14 R H I T N |
4. Depression — age 16 21%* 22% 32kkx ]
5. Conscientiousness —age 10 -.21%*%* - 10* - 14%% 07 1

6. Conscientiousness —age 12 -20%** . 23%%%  _ppksksk  _pQkkk  gokkk |

7. Conscientiousness —age 14~ -22%¥* . pe¥¥*  _34¥¥¥  _[Q¥kk  glEkEk g5kkk ]
8. Conscientiousness —age 16 -.12* SITRE Rk L3RRk 3Rk QxR pqxEx ]
9. Gender* .03 .01 14 .04 .02 .03 .07 A1* 1

Note. * indicates p <.05, ** indicates p <.01, *** indicates p <.001, 0 = male; 1 = female.

Table S10

Pearson Product Moment Correlations between Depression and Agreeableness, ages 10-16

1 2 3 4 5 6 7 8 9
1. Depression — age 10 1
2. Depression — age 12 35k 1
3. Depression — age 14 J38FEE 5%k 1
4. Depression — age 16 21%* 22% 32%H* 1
5. Agreeableness —age 10 -.11* -.06 -.04 -.05 1
6. Agreeableness —age 12 -.20%* 0 (S e Y K 37
7. Agreeableness — age 14 -.14* -.06 S 18FFE ] 5¥* 36%F* Sex** 1
8. Agreeableness —age 16 -.12* -.06 -.10 - 15%* A I X Ll 1
9. Gender* .03 .01 14%* .04 .03 .03 .04 14%* 1

Note. * indicates p <.05, ** indicates p <.01, *** indicates p <.001,*0 = male; 1 = female.



Table S11

Pearson Product Moment Correlations between Depression and Openness, ages 10-16

. Depression — age 10 1
2. Depression — age 12 35k 1

3. Depression — age 14 38k 567 1

4. Depression —age 16 -21** 22% KAk |

5. Openness — age 10 05 07 07 .06 1

6. Openness — age 12 .00 -.07 -.06 .06 Sl ]

7. Openness — age 14 01 01 -.07 .09 ) T |

8. Openness — age 16 .09 .10 .10 14* 3 i K R 1

9. Gender® .03 .01 14%* .04 .06 16%* -.03 - 15%* 1

Note. * indicates p <.05, ** indicates p <.01, *** indicates p <.001, 0 = male; 1 = female.

Table S12

Pearson Product Moment Correlations between Neuroticism and Extraversion, ages 10-16

—

. Neuroticism —age 10 1

2. Neuroticism — age 12 .45%** 1

W

. Neuroticism —age 14~ .36%** S5k 1

4. Neuroticism — age 16~ .29%** 42k S5k 1

5. Extraversion —age 10 -.34%** - ]e*** - ]]** - 12%* 1

6. Extraversion —age 12 -24%** . 38%k*  _p0***  _]0* AgHHE 1

7. Extraversion —age 14 - 19%** 3%k _3Gkxx - _J7akk 4OkE S59F** 1

8. Extraversion —age 16 - 16%%* - 2[%¥*  _JQ¥*k  _3pkkk 3Rk 50 62 1

9. Gender* -.01 -.05 Le** 26%%% 01 12% .02 .01 1

Note. * indicates p <.05, ** indicates p <.01, *** indicates p <.001, %0 = male; 1 = female.



Table S13

Pearson Product Moment Correlations between Neuroticism and Conscientiousness, ages

10-16
1 2 3 4 5 6 7 8 9
1. Neuroticism — age 10 1
2. Neuroticism — age 12 A5Fxx ]
3. Neuroticism — age 14 3oFF* 55%xkx ]
4. Neuroticism — age 16 L v R |
5. Conscientiousness —age 10 -.39%%*  _23%*kk _pgxxx  _10* 1
6. Conscientiousness —age 12 -31%**  _42%*x  _g#*k 6% A9FEE ]
7. Conscientiousness —age 14~ -.20%%* - 20%*k  _3Q¥xx _ [g¥kk  g¥kk o5kxx ]

*x

Conscientiousness —age 16 - 17*%* - 20Q%**  _p[%%* _pgkkk  3(kkk  5Q¥*x  G4%F* ]

9. Gender* -.01 -.05 16%* 26%%% .04 .10 -.02 .09 1

Note. * indicates p <.05, ** indicates p <.01, *** indicates p <.001,*0 = male; 1 = female.

Table S14

Pearson Product Moment Correlations between Neuroticism and Agreeableness, ages 10-16

1 2 3 4 5 6 7 8 9
1. Neuroticism — age 10 !
ASEEE ]

2. Neuroticism — age 12
36*** .55*** 1

w

. Neuroticism — age 14

ek ks seskeosk
4. Neuroticism — age 16 29 42 33 !

_36*** __28*** __16*** _.17*** 1

W

. Agreeableness —age 10

- sk ok - skksk - sk ok - skoksk skksk
6. Agreeableness — age 12 16 43 26 22 37 !

- * - sdekok - oskosk - kkk sk sk sekok
7. Agreeableness — age 14 A1 23 33 22 36 36 1
- - * - sk - ok skeksk sk sksk
8. Agrecableness — age 16 .03 12 15 27 28 43 .58 1
-.01 -.05 16%* 26%%* 09 .06 .02 .10* 1

9. Gender®

Note. * indicates p <.05, ** indicates p <.01, *** indicates p <.001,*0 = male; 1 = female.



Table S15

Pearson Product Moment Correlations between Neuroticism and Openness, ages 10-16

—_

. Neuroticism —age 10 1

2. Neuroticism — age 12 .45%%* 1

w

. Neuroticism —age 14~ .36%** S5k 1

4. Neuroticism — age 16~ .29%** 42 55 1

5. Openness — age 10 - 14xx% 07 .01 .09* 1

6. Openness — age 12 -.10% S 17FEE 104 .06 SPHEE 1

7. Openness — age 14 -.05 -.10* -.03 .06 A40%** S58HH* 1

8. Openness —age 16 -.05 -.06 .01 -.00 ) Gl 38xx* O] FF* 1

9. Gender* -.01 -.05 16%* 26%** .06 16%* -.03 - 15%* 1

Note. * indicates p <.05, ** indicates p <.01, *** indicates p <.001, 0 = male; 1 = female.

Table S16

Pearson Product Moment Correlations between Extraversion and Conscientiousness, ages

10-16
1 2 3 4 5 6 7 8 9
1. Extraversion — age 10 1
2. Extraversion — age 12 E i |
3. Extraversion — age 14 AOFFE 5Q%xx ]
4. Extraversion — age 16 3@FEE O SOFRx e2¥Fk ]
5. Conscientiousness —age 10~ 32%¥¥  22%%%  pgkkk  J7¥xx ]

6. Conscientiousness —age 12 .17%%%  30%k*  pQxx  [7¥kk  gQkkk ]

7. Conscientiousness — age 14 .14¥%*  24%%x  3pxkk  [Qkxkx  gP¥Ekk o5kxx ]
8. Conscientiousness —age 16 .13%* SFER S 7REx o Q0FFEF 30REE S50¥*kx e4%FEF ]
9. Gender* .01 2% .02 .01 .04 .10 -.02 .09 1

Note. * indicates p <.05, ** indicates p <.01, *** indicates p <.001,*0 = male; 1 = female.



Table S17

Pearson Product Moment Correlations between Extraversion and Agreeableness, ages 10-16

1. Extraversion — age 10

ek
2. Extraversion — age 12 48 1

k% sk
3. Extraversion — age 14 40 9 !

sk skok sk skkok
4. Extraversion — age 16 38 S0 62 !

ks sksksk ekok ks
5. Agreeableness — age 10 32 21 24 A7 !

kK sk sk 3 sk sk % 3k %k ks
6. Agreeableness — age 12 20 41 29 20 37 !

skeskeck skskck kokk %ok sk skskeck skskeck
7. Agreeableness — age 14 14 25 36 20 36 36 !

ok Aok k Aok Hokok ok sk
8. Agrecableness — age 16 .07 19 .20 28 28 43 .58 1

* *
9. Gender® .01 12 .02 .01 .09 .06 .02 .10 1

Note. * indicates p <.05, ** indicates p <.01, *** indicates p <.001, 0 = male; 1 = female.

Table S18

Pearson Product Moment Correlations between Extraversion and Openness, ages 10-16

1. Extraversion — age 10 1

2. Extraversion — age 12 48 1

3. Extraversion — age 14 AOFFx 59wk 1

4. Extraversion — age 16 38FH* S0 ** O ¥H* 1

5. Openness —age 10 37HEH 20%F% ]3%* J12%* 1

6. Openness — age 12 25k J3gkkEk DRk 3%k ) 1

7. Openness — age 14 dEFEER D0FEE AREE 3k Okkk SRR ]

8. Openness — age 16 3% .07 2% AgEEE 3R 38k O1%F* 1

9. Gender* .01 2% .02 .01 .06 16%* -.03 - 15%* 1

Note. * indicates p <.05, ** indicates p <.01, *** indicates p <.001,*0 = male; 1 = female.



Table S19

Pearson Product Moment Correlations between Conscientiousness and Agreeableness, ages

10-16

1. Conscientiousness — age 10

skskok
2. Conscientiousness — age 12 49 !

seskesk sokk
3. Conscientiousness — age 14 4l 65 !

Hokok 3 3k sk eksk
4. Conscientiousness — age 16 30 S0 64 !

kkk sokk skk kkk
5. Agreeableness — age 10 52 26 28 23 !

seskeck skokk skokk skeskesk sksksk
6. Agreeableness — age 12 29 = 38 29 37 !

ks sekosk seksk % 3k 3k sk %k 3k
7. Agreeableness — age 14 22 31 45 30 36 56 1

wokok Aok ok otk ok Hokok ook
8. Agrecableness — age 16 .19 22 26 38 28 43 .58 1

= *
9. Gender* .04 10 .02 .09 .09 .06 .02 .10 1

Note. * indicates p <.05, ** indicates p <.01, *** indicates p <.001,*0 = male; 1 = female.

Table S20

Pearson Product Moment Correlations between Conscientiousness and Openness, ages 10-

16

1. Conscientiousness — age 10

sokk
2. Conscientiousness — age 12 49 !

skksk skok sk
3. Conscientiousness — age 14 A4l 63 !

e sk sk seskok ks
4. Conscientiousness — age 16 30 S0 64 !

5. Openness — age 10 27k .06 .00 -.04 1

6. Openness — age 12 A5EER 23k 09% .00 SlEEx ]

7. Openness — age 14 10% 10% A5 203 AQFxx o SREEE ]

8. Openness — age 16 03 -04 -.01 -.03 ) B T L N L |

9. Gender® .04 .10 -.02 .09 .06 16%* -.03 - 5% 1

Note. * indicates p <.05, ** indicates p <.01, *** indicates p <.001,*0 = male; 1 = female.



Table S21

Pearson Product Moment Correlations between Agreeableness and Openness, ages 10-16

1 2 3 4 5 6 7 8 9
1. Agreeableness —age 10 1
2. Agreeableness —age 12 37%%* 1
3. Agreeableness —age 14 36***  56%** 1
4. Agreeableness —age 16 .28¥**  43¥kk SRRk ]
5. Openness — age 10 3EEE .06 .04 .00 1
6. Openness — age 12 B VA LN § b -.06 SxEx 1
7. Openness — age 14 .07 .10* .10* -.05 4OFrx 5R¥E 1
8. Openness —age 16 .02 -.04 -.05 -.03 JEEER 3REEER pFxx ]
9. Gender* .09 .06 .02 .10* .06 16** -.03 - 15%* 1

Note. * indicates p <.05, ** indicates p <.01, ¥*** indicates p <.001, 0 = male; 1 = female.
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Table S23

Model Comparison of Random Intercept Cross-lagged Panel Models for Depressive

Symptoms and each of the Big Five Personality Traits, Neuroticism and Gender not

accounted for. Testing Whether Predictions are Similar or Different across ages 10-16

X2

df

CFI

RMSEA

90% CI RMSEA

Adf

Ay’ (p-value)

Neuroticism = depression and
depression = neuroticism

All cross-lagged free

45.11

955

.070

.051-.091

All cross-lagged fixed
vs. all cross-lagged free

59.05

.943

.066

.049-.083

14.47 (.006)

All cross-lagged fixed except
d/n14 to d/n16 vs. all free

44.68

958

.061

.043-.080

1.04 (.594)

Extraversion - depression and
depression = extraversion

All cross-lagged free

33.38

.967

.058

.038-.079

All cross-lagged fixed
vs. all free

37.92

13

966

.048

.031-.067

4.28 (.370)

Conscientiousness = depression
and depression >
conscientiousness

All cross-lagged free

31.92

971

.056

.036-.077

All cross-lagged fixed
vs. all free

50.54

925

.059

.043-.077

14.02 (.007)

All cross-lagged fixed except
d10/12/14 to c12/14/16 vs. all
free

33.94

11

971

051

.032-.070

1.84 (.399)

Agreeableness - depression and
depression - agreeableness

All cross-lagged free

23.42

975

.044

.023-.067

All cross-lagged fixed
vs. all free

34.90

.962

.045

.028-.064

11.35 (.023)

All cross-lagged fixed except
d10/12/14 to a12/14/16 vs. all
free

28.42

11

970

044

.024-.064

5.04 (.080)

Openness = depression and
depression = openness

All cross-lagged free

20.37

9

983

.039

.016-.062

All cross-lagged fixed
vs. all free

28.10

13

978

.038

.018-.057

7.34 (.120)

Note. Bold indicates the best fitting model for each personality trait (i.e., when the fixed model did not
deteriorate the model fit of the free model, we would keep the fixed model/equal effects across ages).
d=depression, n=neuroticism, c=conscientiousness, a=agreeableness.
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Table S25

Model Comparison of Cross-lagged Panel Models for Depressive Symptoms and each of the

Big Five Personality Traits

10-16

. Testing Whether Predictions are Similar or Different across ages

df

CFI

RMSEA

90% CI RMSEA

Adf

Ay? (p-value)

Neuroticism = depression and
depression = neuroticism

All cross-lagged free

57.22

.950

.068

.051, .086

All cross-lagged fixed
vs. all cross-lagged free

78.03

931

.069

1054, .085

20.88 (<.001)

All cross-lagged fixed except
d/n14 to d/n16 vs. all free

58.66

951

.063

.047,.080

1.16 (:559)

Extraversion = depression and
depression = extraversion

All cross-lagged free

110.78

29

954

.059

.048, .071

All cross-lagged fixed
vs. all free

116.51

33

954

.056

.045,.067

6.19 (.186)

Conscientiousness = depression
and depression >
conscientiousness

All cross-lagged free

88.81

29

967

.050

.039, .063

All cross-lagged fixed
vs. all free

104.31

33

.960

.052

.041, .063

15.80 (.003)

All cross-lagged fixed except
d14 to c16 vs. all free

92.06

32

966

.048

.037,.060

2.82 (0.420)

Agreeableness - depression and
depression - agreeableness

All cross-lagged free

101.68

29

955

.056

044, 067

All cross-lagged fixed
vs. all free

113.88

33

950

.055

.044,.066

12.53 (.014)

All cross-lagged fixed except
a5 to d6 and d4 to a5 vs. all
free

103.08

32

956

052

.041, .064

3.30(0.348)

Openness = depression and
depression = openness

All cross-lagged free

86.81

29

963

.050

.038, .062

All cross-lagged fixed
vs. all free

91.92

33

963

.047

.036, .058

5.03 (.285)

Note. Bold indicates the best fitting model for each personality trait (i.e., when the fixed model did not
deteriorate the model fit of the free model, we would keep the fixed model/equal effects across ages).

d=depression, n=neuroticism, c=conscientiousness, a=agreeableness.




Supplementary materials Study III (List of Stressful Life
Events and Table S26)






List of Stressful Life Events

© % N S L AW N~

~ o~~~
wWoN ~ O

14.
15.
16.
17.
18.
19.
20.

21
22.
23.
24.
25.
26.
27.
28.
29.
30.
31

Have one or more children that are not your siblings come to live in your home?

Have you gotten new half- or full siblings?

Have your parents separated or divorced and no longer live together?

Did a new adult move into your home, e.g., a new girl/boy-friend or partner to your parents?
Did such a new adult move out of your home, e.g., a new girl/boy-friend or partner?

Have you moved to a new place?

Have you changed your school?

Have your parents been evaluated at or admitted to a hospital for more than 24 hours?

Have either of your parents suffered a life-threatening illness which made them unable to work?

. Have either of your parents been admitted to a hospital for more than 7 days?
. Have you lost contact with someone important to you (such as a firiend or relative)?
. Have you and a best friend parted because you had a quarrel or fight (seems to be permanent)?

. Have you and a girl/boy-friend broken up because you fought, were no longer in love, or because one of

you moved?

Did a pet you felt close to die?

Have either of your parents been in prison?

Has your family’s income been substantially less than usual?

Have you been forced to live elsewhere than your home for a period?

Have you ever gotten very sick (risk of death or a serious illness)?

Have you ever been admitted to a hospital for more than 24 hours?

Have you ever been in a serious accident? (fire/burn, poisoning, traffic-accident, near drowning, bitten by
an animal, ect.?)

Has anyone close to you died (parents or full- half- and step- siblings)?

Have you ever experienced a serious natural disaster, such as a storm, hurricane, flood, earthquake?
Have you ever been in a terrible fire?

Have you ever seen or heard something horrible happen to anyone?

Have you ever heard about something horrible happen to someone you care about, but not seen it yourself?
Have you ever had contact with something that could make you very sick or die?

Have you or someone you were with ever hurt another person seriously?

Have you ever been hit or hurt by somebody?

Have anyone in your family ever hit or hurt you badly?

Have you ever been kidnapped or locked up against your will?

Have you ever been exposed to sexual abuse?

Note. Parents and children were asked to affirm if the following events occurred during the last two years.
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