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Waarheen je ging, naar wat voor verre oorden,
en wat het lot voor je in petto had,
het gaf niet, als je dit maar niet vergat:
de naald van het kompas wijst naar het noorden.
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zolang hij in zijn hart nog altijd hoorde
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En wat het vreemd bestaan ons nu en later
te bieden heeft, of (vaker) van ons claimt,
die stem klinkt mettertijd steeds obstinater.

Want waar je verder ook van raakt vervreemd,
je blijft een kind van Stad en Alma Mater,

wat niets of niemand je nog ooit ontneemt.
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1.1 Mental disorders in adolescence

Mental disorders, clinically signi cant behavioral or psychological syndromes associated
with impairment or distress, are among the leading causes of the total burden of disease
worldwide (Whiteford et a013a). When including suicides attributable to mental
disorders, mental disorders are the third leading cause of worldwide burden of disease
(Ferraret al.2014). This high burden can in part be explained by the high prevalence of
mental disorders; population-based studies have repeatedly shown that in excess of 40% of
all adults su er from a mental disorder at some point in their lives (KesslE¥9st, &l005a;

Bijlet al.1998; Slade et @D09; de Graaf et 2012). Evidence from recent longitudinal
studies even suggests that common mental disorders are universal in nature (Mo tt et al.
2010; Copeland et @n11; Steel et 014), much like physical illnesses (Angstagia).

The majority of adult mental disorders have precursors in childhood or adolescence
(Hofstraet al.2002; Kim-Cohen et 2003; Copeland et 2009; Shankman et 2009;
Costelleet al2011). After its onset, the mental disorder may resurface later in life (homotypic
continuity), or may predict a di erent type of disorder in adulthood (heterotypic continuity)
(Angoldet al.1999). Homotypic continuity from adolescence to adulthood is typically very
strong (Costello et £011). Examples of heterotypic continuity include anxiety predicting
depression and vice versa, and conduct problems predicting substance use disorders
(Costello et aP011).

Mental disorders, especially those that developed during childhood or adolescence,
commonly co-occur (Costello et 4096; Angold et al999; Kessler et ab12c).
Approximately one in three adolescents with a mental disorder has more than one
diagnosis (Costello et 4096; Wittchen et &1998), and approximately two in ve
adolescents with a mental disorder have mental disorders from at least two di erent classes
(Merikangast al2010a). Examples of mental disorders that often co-occur are ADHD with
conduct disorder, depression with anxiety, and conduct disorder with depression (Angold
et al.1999). Co-morbidity is often associated with higher levels of impairment and distress
(Wittchen et all998).

Due to the high rates of continuity and comorbidity, the lifetime burden of disease of
mental disorders largely roots in childhood and adolescence. Studies reporting on the age
of onset of mental disorders tend to show consistent patterns (Burkéd@tlaKessler et
al. 2005a, 2007a, 2012c), even across countries worldwide (Kess60@b)lTypically,
phobias, separation anxiety disorder, and attention de cit-hyperactivity disorder (ADHD)
have the earliest onset, often in childhood. These are followed by oppositional-de ant
disorder (ODD) and conduct disorder (CD) towards the end of primary school age. From the
beginning of secondary school age onward, anxiety disorders such as generalized anxiety
disorder (GAD) and panic disorder (PD) start to develop. Subsequently, mood disorders,
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such as major depression (MDD), start to develop about halfway through secondary school,
followed by substance use disorders from mid adolescence onward. In all, about 50% of
all cases will have developed their rst mental disorder by the age of 14, and about 75%
by the age of 24 (Kessler eP@D5a, 2007a, 2007b).

These age of onset patterns clearly show that adolescence is a period during which
the vulnerability for developing a mental disorder is high (Costell@@054; Patel et al.
2007; Belfer 2008). Indeed, population-based studies consistently show high prevalence
rates of mental disorders in adolescence (McGeel&9al. Costello et 4096; Verhulst
et al.1997; Wittchemt al.1998; Fergusson & Horwood 2001; Ebed.2003; Merikangas
et al.2010b, 2010a; Mo tt et &010; Copeland et aD11; Kessler et2012a). Due to this
combination of high prevalence and early onset, mental disorders are in fact the main
cause of burden of disease among 10-24-year-olds (Gor@@tlalErskine et 2015;
Whitefordet al2015). Depression in particular is a major cause of burden (Fer2@1&t al.
World Health Organization 2014). Furthermore, subthreshold mental disorders, mental
disorders that almost but not quite meet the Diagnostic and Statistical Manual of Mental
Disorders (DSM) criteria, have been argued to add substantially to the burden of disease
due to the associated high prevalence and impairment (Angold et al. 1999b; Roberts et
al. 2015). The burden of mental disorders in adolescence and young adulthood manifests
itself especially in poor economic functioning, such as low educational attainment and
unemployment, poor social functioning, such as teenage parenthood and di culties
in maintaining social relationships, and poor health behavior, such as substance abuse
(Copelandet al.2015b; Ormel et &017). These impairments in functioning not only
disrupt developmental processes in adolescence. Even if the mental disorders causing
the impairments do not continue into adulthood, their consequences very often do as
the lost ground is di cult to make up.

1.2 Mental health care use in adolescence

Given the high prevalence, early onset, associated impairment, and long-term

consequences of mental disorders, adequate treatment is of the utmost importance.

Among adolescents with a mental disorder, however, only approximately one third has

been estimated to use services (Angold &(dl2; Vanheusden et2008a; Merikangas

et al.2011; Jorg et &l016). This di erence between the prevalence of mental disorders

in the population and the proportion of the population with a mental disorder that uses

mental health services is commonly referred to agrémtrhent gap(Kohn et ak004).
Treatment rates do di er by disorder characteristics, however. Of the adolescents with a

severe mental disorder (Merikangas 0819, 2011) or with three or more mental disorders

(Jorget al.2016), approximately half use services. Adolescents most often use services
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for attention de cit-hyperactivity disorder and oppositional de ant disorder, and least
often for phobias, separation anxiety disorder and substance abuse (Merikang@tlet al.
Costelloet al.2014). Age of onset is an important predictor of service use; disorders with
an onset in childhood or adolescence are associated with lower rates of service use and
longer time-to-treatment compared to disorders with an onset in adulthood (Kessler et al.
1998; Wang et @005, 2007b; Bru aerts et2007; ten Have et 2013a).

The large treatment gap in mental health care appears to occur all over the world.
Available cross-country studies are typically based on adult samples, however (Alonso et al.
2004b; Wittchen & Jacobi 2005; Wang 20@rb, 2007a). Although studies using samples
from low and middle income countries are clearly underrepresented in epidemiologic
research (Erskine et24l17), the currently available literatures suggests that service use is
lowest in low and middle income countries (Wahgl.2007a). These countries typically
spend much less of their health budget on mental health care, rely much more heavily
on out-of-pocket payments, and often lack a social insurance system, compared to high
income countries (Saxena e2803). However, even in high income countries a substantial
majority of cases do not use services (Alons@80dlb; Wang et 2007b). It is reasonable
to assume that cross-country comparisons on children and adolescents will yield the same
conclusions.

1.3 The behavioral model of health service use

In summary, adolescence is a crucial period in life during which many mental disorders
develop. These disorders cause signi cant impairment and distress, and their consequences
can last well into adulthood. Many adolescents with a mental disorder do not receive
treatment, however. Despite such alarming signs, many aspects surrounding mental
health and treatment-seeking among adolescents are not yet fully understood. The
studies presented in this thesis will address a few of those poorly understood aspects.
Thebehavioral model of health services use by Andersen (Andersen 1968, 1995; Andersen
et al.2013) will be used as a steppingstone, providing the framework within which the
studies are imbedded. This model is focused on the reasons underlying the use of health
services. It initially distinguished between predisposing factors, enabling factors, and need
factors as determinants of service use. Later, the behavioral model of health services use
was extended to include environmental characteristics (e.g. governmental health care
policies), health behavior (which includes health services use), and health outcomes. A
graphical representation of the behavioral model is shown in Figure 1.1.
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Figure 1.1. The Behavioral Model of Health Service Use — Phase 4. From “Revisiting the Behavioral
Model and access to medical care: Does it matter?” by R.M. Andersen, 1995, Journal of Health and
Social Behavior(B6p. 8. Copyright 1995 by the American Sociological Association (ASA).

Central in the behavioral model are three population characteristics: predisposing,
enabling, and need factors. Predisposing factors refer to the inclination or tendency to
use services, and can be divided into a demographic component, a social component,
and a beliefs component (Andersen 1995). The demographic component is often
incorporated in studies through the inclusion of the biological factors age and sex. The
social component refers to the social structure within which one is embedded, of which
parental socioeconomic position, ethnicity, and family structure are examples of social-
based predisposing factors that have been included in many studies. Findings from these
studies are often inconsistent, however, probably due the interdependency of these
measures, their relationship with mental health problems, and their dependency on the
context such as the health care system (Sayal 2006; Ford 2008; BabizaiPet Hhe
third component of predisposing factors concerns health beliefs. Unfavorable health
beliefs, such as parents’ negative perceptions of health services and their e ectiveness,
have been shown to be barriers to mental health service use for their children (Zwaanswijk
et al.2003; Ford 2008; Thornicroft 2012).

The second type of population characteristics regards enabling factors. At the
community level, enabling factors regard the nearby availability of adequate services (e.g.
Zulianet al.2011). At the personal level, enabling factors involve the resources available
to access services, such as health care insurance, education, income, and social support
(Barker 2007; Li et2416).

Need factors constitute the third type of population characteristics. Need factors can
be broadly divided into the perceived need for care, and the evaluated need for care.
The perceived need for care refers to how one assesses his or her own mental health. As
adolescents mainly rely on others for entry into the health care system, however, their
parents’ (Logan & King 2001) and teachers’ (Ford 2008) assessments of adolescents’ mental
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health problems are of particular importance. Adolescent service use has been associated
with a wide range of measures of need, such as severity, persistence, impairment, and
comorbidity of mental health problems (Zwaanswijk 2C4)3; Sayal 2006; Ford 2008;

Liet al.2016), but also by the burden experienced by the parent (Angoldl898h;

Ryaret al.2015). Whereas perceived need primarily drives the help-seeking process, once
having entered into the health care system the evaluated need, or the need as assessed
by the health care professional, is most important for determining the type and quantity
of care received (Andersen 1995). Factors like parental burden and problem severity have
nevertheless also been associated with referral (Sayal 2006).

Together, these population characteristics in uence health behavior. Health behavior
refers to personal health practices, and was initially operationalized by Andersen as health
services use. The behavioral model was later adapted to include personal health practices,
another relevant component of health behavior which includes behaviors like having a
healthy life-style and adhering to medical regimes. The model thereby recognizes that
service use is not the only way by which one’s personal health may be in uenced.

The factors included in the behavioral model in the end together determine the
outcomes. The outcomes that are distinguished are perceived health, evaluated health,
consumer satisfaction, and quality of life. Here, perceived and evaluated health actually
consist of the same measures as perceived and evaluated need, as health services are
ultimately aimed at reducing those needs (Andersen 2018).

Finally, it is important to recognize the context in which an individual's use of health
services is imbedded. Contextual characteristics can also be structured according to
predisposing, enabling, and need factors (Andersen 2018). One important aspect
of the context regards health policies, which will be elaborated upon in paragraph 1.5.

The behavioral model is one of the oldest and most well-known models to explain
health services use. It has often been applied in research, although it has not been used
in research explicitly as often anymore in the past two decades (Baiitd@012).
Especially need factors have received much attention, but the fact that many adolescents
with mental health problems do not receive treatment suggests that factors other than
need are relevant for explaining health services use. Findings based on applications of the
behavioral model are often inconsistent, however (Balgtsdt2012), which is mostly due
to the very di erent conditions in which the model is applied. Nevertheless, the model
does provide a useful framework for the structure of this thesis.

1.4 This thesis and the behavioral model of health service use

In this thesis, seven studies will be presented, together providing insights into the treatment
gap in mental health care in adolescence. First, as a prerequisite for research into mental
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health care use, it is of vital importance to better understand the epidemiology of mental
disorders during adolescence in the general population. Despite existing knowledge
regarding mental disorders in adolescence, such as prevalence and incidence, important
aspects like the severity, onset, continuity, and co-morbidity have not received much
attention, while these aspects have a profound impact on mental health care use. This
thus regards perceived need according to the behavioral model, and will be discussed
in chapter 2.

The mere identi cation of a mental disorder in epidemiological research does not

by de nition indicate a need for treatment, however (Regial.1998; Aouet al.2004).
But even adolescents with a mental disorder who do enter into specialist mental health
care, indicating perceived need, may in the end not receive treatment for that particular
disorder. This points to di erences between the perceived and evaluated need, which will
be the topic of chapter 3.

After having assessed the perceived and evaluated need for mental health care in
adolescence, the perspective of the studies in this thesis turns to the timeliness of entering
into care. One aspect of particular interest that has hardly received any attention regards
the time between the onset of a mental disorder and initial treatment contact, in this
thesis referred to as the time-to-treatment (Ghio €0a#), which is the prime subject
of chapter 4.

Timely recognition of mental health problems is particularly salient in childhood and
adolescence, as children and adolescents predominantly rely on their parents and teachers
for access to the health care system (Stastgar1993; Verhulst al.1994; Achenbaakt
al. 1995, 1998; Sourander eP@01; Zwaanswijk et2007; Reijneveld et2014). Chapter
5 will therefore focus on the in uence of the perceived need according to adolescents,
parents, and teachers through di erent stages of adolescence.

One key change that a ects all adolescents, regardless of their level of maturity, is
turning 18. Available literature suggests that the need for care is high during this transition
to adulthood, while service use declines. Studies usually focus either on either adolescence
(e.g. Merikangas et 20011) or adulthood (e.g. Kessler &085), however. The impact of
perceived need on service use during the transition to adulthood will be investigated in
chapter 6.

Perceived need may not lead to service use, but that does not exclude the possibility
that outcomes do improve over time, possibly due to health behaviors other than service
use. This is also recognized in the most recent revisions of the behavioral model (Andersen
et al.2013). Results from two recent review studies suggest that untreated remission from
depression or anxiety is actually very common in the general population (Wtateford
al. 2013b; Vriends et 28D14). Relatively little is known about how adolescents with an
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untreated perceived need fare, however. Therefore, chapter 7 focusses on the perceived
health of adolescents with a need for care but without service use.

Furthermore, research is needed on how adolescents with a perceived need who did
receive treatment compare with regard to their perceived health to those who did not
receive treatment. Observational studies conducted so far suggest that treatment has a
very modest to negligible e ect on follow-up symptomatology (Angold &04I0; Jorg
et al2012; Asselmann et2014; Patton et 2014; Nilsen et aD15). This will be the focus
of chapter 8.

1.5 The changing context of child and adolescent mental health
care in The Netherlands

The research presented in this thesis is done within the context of the Dutch health care
system, roughly between 2000 and 2016. During this period, the Dutch health care system
has been in almost constant change, as is withessed by the many reforms that took place
(den Exter et &004; Schafer et 2010; Kroneman et 2016). An extensive discourse on

the Dutch health care system is well beyond the scope of this thesis, however, and | will
limit the description of the health care system and recent reforms to what is most relevant

to child and adolescent mental health care. In the following paragraphs, | will rst give a

general description of how child and adolescent mental health care is organized in The

Netherlands, followed by a description of its (monetary) costs and the reforms that are
most relevant to the topic of this thesis.

Children and adolescents can enter into the health care system through three routes
(Reijneveleet al.2014). The rst is through the general practitioner (GP). In most cases,
the GP is rst point of contact in the health care system, and almost the entire Dutch
population is registered with a GP (Verhaak 202; Kroneman et 2016). The GP thus
functions as a gatekeeper, which is characteristic for the Dutch health care system, but
this gatekeeper role has been relaxed speci cally for children and adolescents. The second
route is through the Youth Care O ce (in Dutch: “Bureau Jeugdzorg”). The third route
is through preventive youth healthcare, which covers youth from age 0 to age 19 (e.g.
Sideriugt al2016). Between the ages of 0 and 4 years, children’s health and development
are monitored by the child health center (in Dutch: “consultatiebureau”). From the age of
5, preventive care check-ups take place at primary schools.

Mental health problems that are non-acute and of low complexity require only short-
term treatment, and may be treated by the GP or a primary care psychologist. Youth
Care O ces focus in particular on problems regarding growing-up and parenting. If more
specialized care is required, children and adolescents may be referred to youth welfare
work (e.g. social workers; child protection) or specialist mental health care (e.g. child and
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adolescent psychiatry). In this thesis, the main focus is on specialist mental health care,
which broadly consists of secondary and tertiary inpatient and outpatient mental health
care services. Children and adolescents are referred to youth mental health care in case of
severe functional impairment or distress, comorbidity, or if treatment in primary care has
yielded insu cient improvement (Nederlands Huisartsen Genootschap n.d.).

Accessibility and a ordability are two of the main goals of the Dutch health care system
(Kronemaret al.2016), but its costs have become an increasing cause for concern. Total
health care costs in The Netherlands have increased by 25% between 2003 and 2011, to
approximately 90 billion Euros in 2011 (The Dutch National Institute for Public Health and
the Environment 2017). During this same period, the costs of mental health care in The
Netherlands have increased from 3.4 billion Euros to 5.7 billion Euros; an increase of 40%.
The costs in the mental health care sector are the fastest growing of any health care sector
(Bijenhott al2012). As a result, the proportion of the total health care costs attributed to
mental health care has increased from 5.0% in 2003 to 6.3% in 2011. Within mental health
care, youths were responsible for almost one third of the total increase in costs during this
period. While youths under the age of 20 were responsible for 10.4% of the total costs of
mental health care in 2003, by 2011 this had increased to 18.3%. The costs of mental health
care for people under the age of 20 increased by two third, from 356.2 million Euros in 2003
to 1.0 billion Euros in 2011. The costs of (mental) health care have increased even further
since 2011. These developments have sparked the debate on how to turn the tide and
lower the costs of health care in general and mental health care in particular, which in turn
induced numerous changes in the Dutch health care system over the past two decades.

In 2005, the Act on Youth Care [in Dutch: Wet op de Jeugdzorg] came into e ect.
This act was aimed at improving the quality of care by taking the needs of youth and
their parents as starting points and reducing bureaucracy. Youths received the right on
timely and tailored care. The Youth Care O ce took on a central role by functioning as
the coordinating institution for all youth care. The Youth Care O ce would evaluate the
need for care and, if deemed necessary, refer to child and adolescent mental health care,
thereby e ectively forming the central hub between those who detect and those who
treat child and adolescent mental health problems (Zwaanswijk 2005). GPs could only refer
directly to youth mental health care if they suspected a severe mental disorder.

In 2014, mental health care was reformed in order to reduce referrals to specialist
mental health care (Kroneman e®8ll6). Since then, the GP has assumed a stronger role
as gatekeeper, and treated mild mental health problems of low complexity, often with
the help of a mental health practice nurse [in Dutch: POH GGZ]. Primary and secondary
mental health care haven been replaced by basic and specialist mental health care
respectively. Patients referred to basic mental health care have to have a suspected mental
disorder according to the DSM, whereas for primary mental health care there was no such
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prerequisite. Furthermore, patients with relatively mild disorders who were previously
referred to specialist mental health care are now to be referred to basic mental health care.
Only patients with complex disorders are to be referred to specialist mental health care.

The most recent reform, e ectuated in 2015, involved the introduction of the Youth
Act [in Dutch: Jeugdwet] (Kroneman eR@16). One of the main aims of the Youth Act
was to improve the coordination of care. The Youth Act replaced the Act on Youth Care
from 2005 and several other acts, and now covers all care for youths except somatic
care. As part of this reform, responsibility for the organization of child and adolescent
mental health care was decentralized to the level of municipalities. Organization of mental
health care at the local level was expected to lead to more e ective care, due to local
knowledge of needs and services. This reform was also aimed at generating savings, from
an expected €500 million in 2015 increasing to €3.5 billion per year by 2018. Although
it is still early days, preliminary evaluations suggest that the administrative burden for
service providers has increased due to large variations between municipalities, while clients
report complaints regarding the provision of information as well as concerns regarding
the privacy (Kroneman et 2016).

1.6 Aim and outline of this PhD thesis

The overall aim of this thesis was to further understand the treatment gap in adolescence.
As is illustrated by the behavioral model of health services use (see Figure 1.1), the treatment
gap is the result of a complex interaction of many factors and processes, and as such, it is
impossible to cover all within a single thesis. In this thesis, the following research questions
will be answered:

* How do mental disorders develop in childhood and adolescence? (Chapter 2)

» How do mental disorders as identi ed in the general population relate to psychiatric
diagnoses as established in specialist mental health care? (Chapter 3)

» How long does it take before children and adolescents enter into health care for
their mental disorders, and how can this be explained? (Chapter 4)

* How important is the perceived need of adolescents, parents, and teachers for
entry into specialist mental health care, and to what extent does the importance
of each informant change over time? (Chapter 5)

» How does the treatment gap develop during the transition to adulthood, and how
can this development be explained? (Chapter 6)

» How does the mental health of adolescents with a potential need for care develop
compared between those who do and those who don't enter into specialist mental
health care. (Chapter 7)
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« How does the mental health of adolescents with a potential need for care but who
did not enter into health care develop? (Chapter 8)

The thesis will end with a summary and a general discussion of the ndings reported in
this thesis (Chapter 9). First, the most important ndings will be highlighted, after which the
most important limitations will be discussed. Subsequently, the ndings will be elaborated
upon by incorporating them together into a broader whole. Finally, the clinical implications
of the ndings reported in this thesis will be discussed.

1.7 Data used in this PhD thesis

The studies in this thesis were performed using data from the TRacking Adolescents’
Individual Lives Survey (TRAILS) (de Winte2@5IHuisman et 2008; Nederhof et al.
2012; Ormel et @012; Oldehinkel et 2015). TRAILS is a community-based cohort study
with the objective of contributingd the understanding of the determinants of adolescents’
mental (ill-)health and social development during adolescence and young adulthood, as
well as the mechanisms underlying the associations between determinants aid outcomes
(Oldehinkekt al2015, p.76a). At baseline, 2230 adolescents from the birth cohort October
1989 to September 1991 living in ve municipalities in the north of The Netherlands and
their parents were included to participate in the study (response rate: 76.0%). Data were
collected bi- or triennially. To date, six assessment waves were completed, the most recent
one in 2016. The seventh assessment wave is scheduled to run in the second half of 2019.
In chapters 3, 4, 5, 7, and 8, additional data were used from the Psychiatric Case
Register North Netherlands (PCRNN) (Rob Giel Research center n.d.). The PCRNN include
administrative data from the major regional specialist child, adolescent and adult mental
health care institutions in the north of The Netherlands. Its catchment area of approximately
1.7 million inhabitants is overlapping with the geographic area geographic area from which
TRAILS participants were recruited. The PCRNN covers health care records from January
2000 to December 2011, which is approximately the period between the rst and th
assessment wave from TRAILS.
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Abstract

Background. With psychopathology rising during adolescence and evidence suggesting
that adult mental health burden is often due to disorders beginning in youth, it is important
to investigate the epidemiology of adolescent mental disorders.

Method. We analyzed data gathered at ages 11 (baseline) and 19 years from the
population-based Dutch TRacking Adolescents’ Individual Lives Survey (TRAILS) study.
At baseline we administered the Achenbach measures (Child Behavior Checklist, Youth
Self-Report) and at age 19 years the World Health Organization’s Composite International
Diagnostic Interview version 3.0 (CIDI 3.0) to 1584 youths.

Results. Lifetime, 12-month and 30-day prevalences of any CIDI-DSM-1V disorder were
45, 31 and 15%, respectively. Half were severe. Anxiety disorders were the most common
but the least severe whereas mood and behavior disorders were less prevalent but more
severe. Disorders persisted, mostly by recurrence in mood disorders and chronicity in
anxiety disorders. Median onset age varied substantially across disorders. Having one
disorder increased subjects’ risk of developing another disorder. We found substantial
homotypic and heterotypic continuity. Baseline problems predicted the development of
diagnosable disorders in adolescence. Non-intact families and low maternal education
predicted externalizing disorders. Most morbidity concentrated in 5-10% of the sample,
experiencing 34-55% of all severe lifetime disorders.

Conclusions. At late adolescence, 22% of youths have experienced a severe episode
and 23% only mild episodes. This psychopathology is rather persistent, mostly due to
recurrence, showing both monotypic and heterotypic continuity, with family context

a ecting particularly externalizing disorders. High problem levels at age 11 years are
modest precursors of incident adolescent disorders. The burden of mental illness
concentrates in 5-10% of the adolescent population.

Key words: Age of onset; Anxiety; Behavior disorders; Co-morbidity; Depression;
Psychopathology
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2.1 Introduction

Psychopathology is on the rise during adolescence (Rutter 1995, 2005; Newri296¢t al.
and evidence suggests that the adult mental health burden (eds Murray & Lopez 1996;
Ormelet al.2008) may be largely due to disorders with precursors or onset in childhood
and adolescence (Kim-Cohen e8D3; Copeland et aD09). Because developmental
pathways are set in motion or become entrenched during adolescence, adolescent
psychopathology may have long-term consequences (Ferdinandl@9%j.Quinton et

al. 1995; Rutter & Maughan 1997; Costellol&94; Fergusson & Horwood 2001; Verboom

et al.2014). Hence, it is important to understand the epidemiology of mental disorders
during adolescence.

Earlier studies have yielded important information on many aspects of the
epidemiology of mental disorders in children and adolescents (e.g. Costellk®@6 al.
2005; Verhulst et @097; Angold et dl998; Fergusson & Horwood 2001; Ford 20G8;
Maughanet al.2008; Merikangas et2010; Mo tt et al2010; Kessler et2012a, 2012b).
However, some important aspects remain unaddressed or need replication. These include
severity, age of onset, persistence and continuity, and concentration of morbidity. Severity
is important because it is unclear to what extent the previously reported remarkably high
lifetime and 12-month prevalence rates represent mild disorders (Costelld986al.
Copelancet al 2011; Kessler et2012b). Age of onset and continuity are important issues
as well. With a few exceptions (Kessler 20Hl), age-of-onset information has rarely
been used to its fullest potential, that is, by modelling age of onset as outcome or time-
dependent covariate in a survival framework. Such a framework is highly appropriate to
estimate the association of sociodemographic variables with mental disorder, adjusted for
earlier disorders, and to study homotypic and heterotypic continuity of psychopathology.
Homotypic continuity, in general, refers to the continuity of similar behaviors over time. In
this paper, we analyze homotypic and heterotypic continuity of psychopathology at the
level of classes of disorders (e.g. mood disorders) and the two broad domains of internalizing
and externalizing disorders. Thus, homotypic continuity refers to continuity within class or
domain whereas heterotypic continuity refers to continuity of psychopathology between
classes or domains. Finally, concentration of morbidity is important because studies in adult
populations suggest that in particular multimorbidity ( 3 lifetime disorders) is associated
with high levels of disability and service use (Kesslel334lJenkins et #97; Andrews
et al.2001; Jacobi et aD04).

The purpose of this paper, therefore, is to provide comprehensive epidemiological data
on adolescent mental disorders. We distinguish four classes of disorders: anxiety, mood,
behavior and substance use disorders. The rst two belong to the internalizing domain,
the last two to the externalizing domain. We are especially interested in the ratio of mild
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to severe cases, age of onset, persistence (recurrence and chronicity), homotypic and
heterotypic continuity, and the concentration of morbidity, and will also present data on
prevalence (lifetime, 12-month, 30-day) and baseline problem levels and sociodemographic
predictors analyzed in a multivariate survival framework.

2.2 Method

Sample and procedure

The TRacking Adolescents’ Individual Lives Survey (TRAILS) is a prospective cohort study
of Dutch adolescents using bi- or triennial measurements from age 11 years onward. Its
aim is to chart and explain the development of mental health from preadolescence into
adulthood. Previous publications have extensively described its design, methods, and
response rates and bias (de Winter éxCdl5; Huisman et 2008; Nederhof et 2012;

Ormelet al2012). Brie y, participants were selected from ve municipalities in the North of
the Netherlands, both urban and rural areas, including the three largest cities. Children born
between 1 October 1989 and 30 September 1991 were eligible for inclusion, providing their
schools were willing to participate and they met the study’s inclusion criteria (de Winter
et al.2005). Over 90% of the schools, enrolling a total of 2935 eligible children, agreed
to participate in the study. Through extended e orts, 76% of these children and their
parents consented to participate (T22230, mean age=11.1 years, SD=0.6 years, 50.8%
girls). Response rates at follow-ups ranged from 96.4%23148, mean age 13.6 9 years,
SD=0.5 years, 51.0% girls) to 81.4%~0816n mean age 16.3 years, SD=0.7 years, 52.3%
girls). Each assessment wave was approved by the Dutch Central Committee on Research
Involving Human Subjects (CCMO; www.ccmo.nl).

The data we present here were collected in the rst (T1, baseline) and fourth (T4)
assessment wave of TRAILS, which ran from March 2001 to July 2002 and from October
2008 to September 2010, respectively. The response rate at T4 was 84.3% of the initial T1
sample 1= 1881, mean age 19.1 years, SD=0.6 years, 52.3% girls) (NedeB@iPet al.
Ormelet al.2012). Not all T4 participants agreed to have the full diagnostic interview, but
1584 adolescents provided complete diagnostic data [Composite International Diagnostic
Interview (CIDI), mean age 19.3 years, range 18-20 years, 54.0% girls], representing 84.2% of
the T4 sample and 71.0% of the original T1 baseline sample. Response rates were somewhat
better than for most European studies (Wittchen #988; Alonso et 2004a; de Graaf et
al.2012). Non-response was somewhat higher in males and in adolescents of non-Western
ethnicity, with divorced parents, low socio-economic status (SES), low intelligence quotient
and academic achievement, poor physical health, and with behavior and substance use
problems (Nederhof et &012). Multiple logistic regression analyses showed that these
e ects were partially overlapping. Non-response showed little to no association with
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urbanization, parental religiousness, being a single child, or the most recently available
self-reports of anxiety and mood problems.

Sample representativeness

The TRAILS sample was largely (84.3%) collected from the three provincial capitals in the
northern part of the Netherlands. This does not include the metropolitan area of the
Randstad (Amsterdam, Rotterdam, Den Haag and Utrecht), which is more ethnically diverse.
Apart from ethnicity and under-representation of people from extremely urbanized areas
and — to a small extent — males, the T4 CIDI TRAILS sample is representative of the Dutch
population aged 18—20 years (Table 2.1).

Table 2.1. Representativeness of the TRAILS sample

National registries TRAILS
Unweighted Weighted
% % %
Population distribution (women)? 49.0 54.0 511
Marital status (married) 0.3 0.2 0.2
Ethnicity (non-westerh) 15.8 7.6 7.9
Parental net income (low; <€16,000) 17.2 15.8 17.8
Urbanization degree (1,500 residential 40.4 36.5 36.5

addresses per square kilometer)

TRAILS, TRacking Adolescents’ Individual Lives Survey.
aCensus data and TRAILS sample data from 2009.

b Census data from ages 18-19.

¢ Census data and TRAILS sample data from 2001.

Measures
Diagnostic assessment
TRAILS assessed the presence of mental disorders at T4 using the computer-assisted World
Health Organization CIDI 3.0. The assessment included mood disorders (major depressive
disorder, dysthymic disorder, and bipolar disorder | and Il), anxiety disorders (panic disorder,
agoraphobia, social phobia, speci ¢ phobia, generalized anxiety disorder, separation
anxiety disorder, and obsessive—compulsive disorder), behavior disorders (attention-de cit/
hyperactivity disorder, oppositional de ant disorder, and conduct disorder) and substance
use disorders (alcohol abuse/dependence, drug abuse/dependence). TRAILS assessed
eating disorders (anorexia nervosa, bulimia nervosa, binge-eating behavior) di erently,
so we have not included them.

The CIDI 3.0 is a structured diagnostic interview that has been used in multiple surveys
worldwide to generate diagnoses based on the Diagnostic and Statistical Manual of Mental
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Disorders, fourth edition (DSM-IV) (Kessler & Ustiin 2004). The CIDI 3.0 assesses age of onset
of any disorder with a series of questions that have been shown to yield plausible age-of-
onset data (Kessletral2005a). An important feature of the 3.0 version of the age-of-onset
guestions is the help of mnemonic aids and the sequence of onset questions, typically
starting with the worst episode ever of the index disorder (when did it occur), followed

by the most recent episode (when did it occur), and nally targeting the rst ever episode

and its age of onset (Kessler 2@G05a).

In TRAILS, trained lay interviewers performed the CIDI at T4. Some clinical calibration
studies found the CIDI's assessment of the selected disorders to be generally valid in
comparison with blinded clinical reappraisal interviews using the Structured Clinical
Interview for DSM-1V (SCID) (Kessler & Ustiin 2004; H&006: &essler et 2009)
but in comparison with the Schedule for Clinical Assessment in Neuropsychiatry (SCAN)
the CIDI performed less well (Brugha &€0dl1). CIDI-based prevalence estimates were
typically no higher than SCID estimates, except for speci ¢ phobias and oppositional
de ant disorder, but higher than SCAN estimates. The de nitions of all disorders in the
Dutch CIDI adhered to DSM-IV criteria. Diagnostic hierarchy rules were applied for every
disorder, with the exception of substance use disorders. Impairment criteria embedded in
the CIDI-DSM-IV diagnostic thresholds require the presence of at least some impairment
or moderate symptom severity (distress) to make a diagnosis.

Prevalence rates and ratios

We established lifetime, 12-month and 30-day prevalence rates according to the DSM-IV
(American Psychiatric Association 1994). In addition, we calculated the ratio of the 12-
month prevalence to the lifetime prevalence, as well as the ratio of the 30-day prevalence
to the 12-month prevalence. The ratio of 12-month prevalence to lifetime prevalence of a
particular disorder tells — with certain assumptions on age of onset — something about its
persistence. The 30-day to 12-month prevalence ratio tells something about the source
of persistence: when smaller than the 12-month to lifetime prevalence ratio, it points at
recurrence; when larger it points at chronicity.

Severe disorders

To separate mild from severe disorders, we used the Merikangas et al. (2010) de nition
of severe disorders. This de nition sets higher thresholds for impairment and symptom
severity than the CIDI-DSM-IV. To be severe, anxiety or mood disorders required both
severe distress and impairment of daily activities. We did not separate agoraphobia and
panic disorder into severe and less severe disorders because, following Merikangas et
al. (2010), we considered the standard CIDI-DSM-1V severity rating for these disorders to
be su ciently severe. Behavior disorders required severe impairment to be classi ed as
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severe. With regard to substance use disorders, we considered dependence severe and
abuse non-severe unless it developed into dependence. The reason for this is that CIDI-
DSM-1V substance use disorder in Dutch young people rarely is associated with functional
impairment or distress (Bijl & Ravelli 2000; ten HavGdi34l.

Baseline psychopathology

The parent-report Child Behavior Checklist (CBCL) and the self-report Youth Self-Report
(YSR) are questionnaires of good reliability and validity (Verhul$9@T;ahchenbach

& Rescorla 2006) that cover behavioral and emotional problems in the past 6 months.
Both contain about 112 problem items, which are scored on a three-point scale. Both
consist of eight narrowband scales. In order to improve the match with DSM-1V diagnoses,
Achenbach et al. (2003) constructed CBLC/YSR/DSM-1V scales. As a result, six CBLC/YSI
DSM-IV scales were derived: a ective problems, anxiety problems, somatic problems,
attention de cit/hyperactivity problems, oppositional de ant problems and conduct
problems. These were used in the present study. Scale scores were dichotomized [normal
range versus (sub)clinical range].

Sociodemographic variables

We measured the following sociodemographic variables at baseline: gender; age; ethnicity
(Western origin, non-Western origin); SES, a composite measure of paternal and maternal
education (elementary education, lower tracks of secondary education, higher tracks of
secondary education, senior vocational training, university), occupation and family income
(lowest 25%, middle 50%, highest 25%) (Veenstra@ae@j\. urbanicity [0—999 addresses

per km2 (low), 1000—-2499 addresses per km2 (moderate/strong), 2500 or more addresses
per km2 (extreme)] (Reijneveldal.2010); number of biological parents living with the
respondent (both, not both); siblings (no, yes); and parental religiosity (hon-religious,
passively religious, actively religious) (van der Jagt-Jelsn2dEt)al.

Statistical analysis

To obtain weighted prevalence rates (Table 2.2), we used a sampling weight based on three
indicators from the rst measurement wave: gender, SES, and total problems score on the
CBCL (normal, subclinical, clinical) to adjust for selective attrition (Achenbach & Rescorla
2006). The sample weight of cases with missing CBCL or SES information (n=95; 6.0%) was
set to 1. With the age-of-onset data, we generated standardized cumulative prevalence
curves (Figure 2.1). Homotypic continuity, especially persistence of a disorder and whether

it was due to recurrence or chronicity, was examined using prevalence ratios (Table 2.2). We
used a multivariate Cox proportional hazards model (1) to analyze heterotypic continuity

by (a) adding the onset of co-morbid disorders as time-dependent covariates (Table 2.3)



28 | Chapter 2

and (b) by linking baseline (age 11 years) problem levels to the onset of post-baseline
disorders, and (2) to examine sociodemographic predictors (Table 2.4). Thus, e ects of a
particular predictor were adjusted for other predictors (e.g. other disorders in Table 2.3;
and other sociodemographic covariates in Table 2.4). Our study evaluated all tests at the
0.05 signi cance level with two-sided tests.

2.3 Results

Prevalence

Table 2.2 presents prevalence rates for CIDI-DSM-IV mental disorders by time-frame
(lifetime, 12-month, 30-day) and severity. All four DSM classes of disorders were important
components of overall lifetime prevalence. According to the lifetime time-frame, mood
disorders a ected 17% of the total sample: 15% met criteria for major depression. About
one in four adolescents met criteria for an anxiety disorder, with rates for individual
disorders ranging from 1% for agoraphobia without panic disorder to 12% for specic
and social phobia. Behavior disorders a ected 16% of the sample, with about equal rates
for oppositional de ant and conduct disorder. Prevalence rates for substance dependence
were substantially lower than for substance abuse. Nearly 45% of the total sample
experienced at least one of the disorders in Table 2.2 during their lives, with 5.2% of the
sample having disorders from53 di erent classes and 10.1% of the sample having three or
more disorders lifetime irrespective of class.

Severe disorders

The lifetime prevalence of severe disorders was 22%; for half of the total lifetime prevalence,
23% were mild. In general, mood and behavior disorders were more often severe than
anxiety disorders (Table 2.2). Severe mood disorders represented 49% of all mood disorders,
while severe anxiety disorders represented only 19% of all anxiety disorders. Severe anxiety
cases included relatively many individuals with generalized anxiety, obsessive—compulsive
disorder, panic disorder and agoraphobia. Cases of separation anxiety disorder, specic
phobia and social phobia were typically milder. Severe behavior disorders comprised nearly
a third of all the severe cases in the sample. The proportion of subjects with at least one
severe disorder rose with increasing co-morbidity across classes, from 29% for respondents
with only one disorder to 96% for respondents with disorders from 53 di erent classes.
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Age of onset

Figure 2.1 shows the standardized cumulative prevalence graphs. Major depressive disorder,
dysthymia, and bipolar | and Il are combined, and so are the phobias, and the other anxiety
disorders except separation anxiety. The curves track the lifetime prevalence of each
index disorder at each age. We standardized each curve as a proportion of its lifetime
prevalence at age 19 years, which reduced between-disorder variations in prevalence to
ease comparisons between ages of onset. The curves of disorders of the same class are the
same colour. Visual approximation of these data distinguishes seven age-of-onset groups.
These onset groups, which do not overlap with the four classes of disorder, are as follows:

1) Attention de cit/hyperactivity disorder occurred earliest; onsets increase rapidly
in early childhood, with virtually no new onset after age 6 years.

2) Phobia had early onsets as well. Most phobias, especially the speci ¢ phobias, had
onsets before age 8 years and virtually no new onset occurred after age 14 years.

3) Separation anxiety closely followed phobia with one di erence: new onsets
occurred until age 17 years except during age 11-14 years when hardly any onset
of separation anxiety occurred.

4) Behavior disorders began around the time of school entry and their onsets
increased steadily until age 14-15 years.

5) Other anxiety disorders (generalized anxiety disorder, obsessive—compulsive disorder,
panic disorder) tended to develop on average 2 years later than the behavior disorders;
they were not prevalent until early adolescence, after which their incidence rose steadily.

6) Mood disorders were even less prevalent until early adolescence, after which their
incidence rose steadily as well. Bipolar disorder had a slightly later onset.

7) Drug and alcohol dependence had the latest age of onset, with incidences
beginning at age 14 years and steadily increasing after that.

Table 2.2 shows the mean and median age of onset for each disorder.

Homotypic continuity

As shown in Table 2.2, the overall 12-month prevalence was 31%, which represented
69% of lifetime prevalence, while the 30-day prevalence was 14%, 47% of the 12-month
prevalence. The ratio of 12-month prevalence to lifetime prevalence showed a wide range
across disorders: from 10% for separation anxiety to 93% for dysthymia. The interquartile
range was 52—76%, suggesting substantial persistence. The 30-day to 12-month prevalence
ratios were typically smaller than the 12-month to lifetime prevalence ratios with only a
few exceptions, suggesting that, on the whole, within-class continuity (persistence) comes
more from recurrence than chronicity.
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Figure 2.1. Standardized cumulative prevalence curves for Diagnostic and Statistical Manual of
Mental Disorders, fourth edition (DSM-1V) disorders

Heterotypic continuity

As expected, the presence of a mental disorder substantially increased the subject’s risk
of developing a disorder of a di erent class (Table 2.3). Of the 12 hazard ratios tested, 11
were signi cant, ranging from 2 to 5. The exception was anxiety disorders, which did not
increase the risk of substance dependence. We found the strongest heterotypic continuity,
in both directions, between behavior disorders and substance dependence.

Baseline problems predict onset of disorders in adolescence

The previous continuity analyses were all based on retrospectively collected CIDI data.
To supplement this with prospective data, we examined the predictive value of (sub)
clinical baseline emotional and behavior problems as assessed at age 11 years with CBCL
(parent-report) and the YSR (self-report) with regard to the post-baseline onset of CIDI-
DSM-1V disorders (Appendix Tables A2.1 and A2.2). Because all attention de cit disorders,
most speci ¢ phobia and separation anxiety disorders, and many oppositional disorders
had an onset prior to baseline, they are not included in the post-baseline onset group.
To compensate for this, we also linked baseline problems to the 12-month prevalence at
age 19 years (Appendix Tables A2.3 and A2.4). We found substantial continuity at the level
of the broad domains of internalizing and externalizing problems; at the disorder-class
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level, continuity was less marked. Mood and anxiety disorders were predicted by baseline
a ective and anxiety problems; behavior disorders by baseline oppositional, conduct
and a ective problems whereas baseline anxiety problems reduced the risk of behavior
disorders. Substance dependence was predicted by conduct, a ective and attention
problems. E ects were typically weak with most hazard ratios in the 1.5-2.5 range but it
should be noted that e ects of all baseline problem scales were adjusted for each other.
We obtained similar results for the 12-month prevalence at age 19 years, with the self-report
YSR being a better predictor than the parent-reported CBCL. The latter showed only a few
signi cant associations with the 12-month prevalence of disorders, with the association
between (sub)clinical baseline attention problems and any behavior disorder being the
strongest (odds ratio 3.83, 95% con dence interval 2.17-6.75).

Sociodemographic predictors

Table 2.4 presents the adjusted hazard ratios of the selected sociodemographic
characteristics assessed at baseline for each class of mental disorder. We found the most
signi cant associations between sociodemographic variables and behavior disorders.
Associations of sociodemographic variables with mood, anxiety and substance use
disorders were typically non-signi cant or weak. The strongest associations were found
for gender, SES, and absence of one or both biological parents. Men had a substantially
lower risk for anxiety and mood disorders than women, but a signi cantly higher risk of
behavior disorders. The smaller than unity genderxtime interaction indicates that the

e ect of gender on risk for behavior disorders decreased during adolescence while the
larger than unity ethnicityxtime interaction indicates that the e ect of ethnicity increases.
Maternal education accounted for most of the SES e ect on behavior disorders. Neither
parental income nor professional status, the other components of SES, predicted much
change in mental health risks (data available on request). Urbanization predicted only
behavior disorders which were more prevalent in highly urbanized areas.

Concentration of morbidity

Nearly 75% of lifetime disorders were co-morbid disorders. Table 2.5 shows that the
concentration of morbidity in adolescents with lifetime disorders from multiple classes

is highly prominent. The 5.2% of the sample with a lifetime history of disorders from 53
classes accounts for a third of all severe lifetime disorders and slightly more than a quarter
of all 12-month and 30-day disorders. Concentration of morbidity was relatively similar
among the 10.1% with 53 disorders irrespective of class who accounted for 55% of all severe
lifetime disorders and nearly half of all 12-month and 30-day disorders.
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Table 2.5. Clustering of lifetime, severe lifetime, 12-month and 30-day disorders among persons
with lifetime co-morbidity

Proportion  Proportion  Proportion of  Proportion  Proportion
of sample of lifetime severe lifetime of 12 month  of 30 day

disorders disorders disorders disorders
% (S.E.) % (S.E.) % (S.E.) % (S.E.) % (S.E.)
Number of lifetime classes
0 classes 55.2 (1.2) - - - -
1 class 27.2 (1.1) 38.3(1.3) 25.7 (1.9) 38.0 (1.7) 38.9 (2.9)
2 classes 12.4 (0.8) 35.2 (1.3) 40.5 (2.1) 35.1 (1.7) 35.1 (2.8)
3 or 4 classes 5.2 (0.6) 26.4 (1.2) 33.8(2.0) 26.9 (1.6) 26.1 (2.6)

S.E. = standard error.
2.4 Discussion

Strengths and limitations

Our ndings should be interpreted in the light of strengths and limitations. Strengths of this
study include its well-documented sample of adolescents, followed from preadolescence
to adulthood and the considerable sample size. One limitation is that, despite limited
non-response at baseline and attrition at follow-ups, CIDI non-response was signi cant
and not entirely random. Bias due to non-response in psychiatric epidemiological
studies tends to be conservative, with actual prevalence rates often higher and actual
associations stronger, especially for externalizing disorders (Eatd®92k; dessler et al.
2005b; Merikangas et 2010a). Another limitation arises from the fact that CIDI-DSM-IV
diagnoses were based on fully structured lay interviews carried out at age 19 years and
not veri ed by professionals with clinical expertise. This very probably will have in ated
prevalence estimates in comparison with semi-structured diagnostic interviews such as
the SCAN and SCID (Brugha €08lL; Haro et &006). On the other hand, TRAILS' single
diagnostic CIDI assessment has probably resulted in de ated lifetime estimates, as studies
with multiple cumulative diagnostic assessments report substantially higher prevalence
rates than studies with a single CIDI administration (Mo tt 20&0; Copeland et 2011).

Finally, we did not collect diagnostic information from sources other than the respondent,
which might a ect reliability (Ford et 2D03). Evidence suggests, however, that this is not

a major concern, as the reliability of self-reports increases during adolescence, while that
of parents and teachers decreases (Edelbrockl888).

Similar lifetime prevalence across Western countries

Direct and detailed comparisons with other adolescent studies are complicated by
between-study di erences in sampling, age range, and — very importantly — the DSM-IV
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categories included. Our report did not include eating disorders, somatoform disorders or
post-traumatic stress disorder. Nevertheless, after accounting for di erences in included
diagnoses, our ndings are remarkably similar in overall prevalence rates to studies in
industrialized countries that have used similar methodology (a single CIDI-DSM-IV
assessment). Overall lifetime and 12-month prevalence in late adolescence tends to
uctuate around 45% and 30% (e.g. McGee #992; Wittchen et 4998; Merikangas et

al. 2010), of which our ndings suggest that about half are severe disorders.

Similar lifetime prevalence in youth and adults

Most disorder-speci c lifetime prevalence rates in TRAILS' adolescents approximate,
and some even exceed, those found in nationally representative CIDI-DSM-1V surveys of
adults (Kesslet al2005a; de Graetfal 2012). Two factors may explain this phenomenon.
First, adults are more likely to forget earlier (mild) episodes or are unwilling to disclose
them (Simon & VonKor 1995; Mo tt et &010). If this under-reporting increases and
accumulates with age, lifetime prevalence may falsely appear to remain stable with
increasing sample age. Second, retrospective evidence shows that many adult mental
disorders, especially chronic—recurrent disorders, have early initial onsets during childhood
and adolescence (Kess¢ral.1994, 2005a; Bijl al.1998), which would be detected by

and included in prevalence surveys of adolescents.

Within-class homotypic continuity

Most 12-month to lifetime prevalence ratios of individual disorders exceeded 0.60.
Although confounding by recent onset and under-reporting of brief mild episodes is
likely, these ratios suggest that most disorders are quite persistent. Consistent with earlier
studies (Merikangas et 2010a; Kessler et2012a), the 30-day to 12-month prevalence
ratios were typically lower than 12-month to lifetime ratios, supporting the possibility that
disorder persistence may be due more to episodic recurrence than to chronicity. Higher
30-day to 12-month ratios for anxiety disorders than for mood disorders suggest that
anxiety disorders are more often chronic than mood disorders.

Between-class co-morbidity and heterotypic continuity

Research on the structure of co-morbidity among common mental disorders has largely
focused on prevalence (Angold et1899), rather than on its development (Kessler et al.
2011). Using Cox regression analysis, we found moderate heterotypic continuity in both
directions between all four classes of disorders except for anxiety to substance use. This
similarity of heterotypic continuity between all disorder classes is interesting because one
would expect that disorder classes that tend to onset early would be stronger predictors
of classes tending to onset later, but not the other way around.
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Baseline problem levels as domain-speci ¢ precursors

The continuity ndings were all based on retrospectively collected CIDI data. To
supplement this we examined the predictive value of baseline problems for the onset
of disorders in adolescence and the 12-month prevalence at age 19 years. We found
domain-level homotypic continuity, i.e. baseline externalizing problems predicted later
externalizing disorders and baseline internalizing problems predicted later internalizing
disorders, and also heterotypic continuity as baseline internalizing problems predicted
externalizing disorders (but not the other way around). E ects were weak to moderate,
with a 1.5- to 3.05-fold increase in risk. Self-report of baseline problems was a better
predictor of 12-month prevalence of disorders than parent-report, with the exception
of parent-reported attention problems, which strongly predicted 12-month prevalence
of behavior disorders. Collectively, these ndings suggest that problem levels at age 11
years are weak to moderate predictors of the development of diagnosable disorders in
adolescence.

Age of onset

Although age-of-onset distributions varied between disorders, they de nitely overlapped.
New cases of each individual disorder, except for speci ¢ phobias and — by de nition —
attention de cit disorder, continued to develop throughout adolescence. Our age-of- onset
ndings con rm other reports (Kim-Cohen et 2003; Costello et 2005b; Merikangas

et al.2010a). These age-of-onset patterns are the opposite of those for nearly all chronic
physical disorders, for which risks increase with age, peaking in late-middle and old age
(van den Akker et 4098; Yach et &004). Conversely, mental disorders tend to begin

in youth, with substantially lower future risk for those who enter adulthood without any
lifetime mental disorder (Kessler e2@05b).

Sociodemographic predictors

Our results regarding sociodemographic variables are largely consistent with previous
research (McGee et #092; Costello et 4096, 2005a; Verhulst etl8B7; Fergusson

& Horwood 2001; Ford et 2D03; Merikangas et 2010a; Kessler et2012a). Gender

was a strong correlate, with girls having more anxiety and mood disorders and fewer
behavior disorders. Absence of one or both biological parents in the household and low
SES, especially low maternal education, predicted behavior disorders, but not anxiety and
mood disorders. Though the signi cance of parental education and family composition
has already been well documented, including for childhood physical health outcomes
(Merikangast al2010a), the causal dynamics are still unclear (Fergusson & Horwood 2001;
Shanahan et &008).
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Clinical and public health implications

We observed substantial co-morbidity. Half of all a ected youth had at least one additional
lifetime diagnosis, 10% of the entire sample had three or more lifetime disorders, and 5%
had lifetime disorders from three or four classes. These results strongly indicate that, even
at this young age, co-morbidity between classes of disorders is not uncommon. Given
the di erences in included diagnoses, our co-morbidity rates are roughly similar to those
reported for German and US adolescents and young adults (Wittchet®988aKessler

et al2012c). Co-morbidity was associated with high overall severity, as 10% of the sample
with 3 disorders and the 5% of the sample with disorders from 3 classes experienced
55% and 34% of all severe lifetime disorders, respectively.

The observed concentration of morbidity is consistent with the possibility of a general
psychopathology severity dimension. During the past two decades, strong evidence
has shown three underlying dimensions to psychopathology, which represent the core
psychopathological liabilities (or processes) of internalizing, externalizing and thought
disturbance (Vollebergh et 2001; Kotov et &011; Krueger & Markon 2011). Historically,
the possibility of a superordinate general psychopathology severity dimension has been
suggested (Wing et d1978). Empirical support for a general severity dimension for
psychopathology continues to accumulate (Lahey 0aP; Caspi et 2D14).

The concentration of morbidity has diagnostic implications as well (e.g. Kessler et al.
2012c; Uher & Rutter 2012). Is the splitting up of symptom clusters into many di erent
disorders in the DSM-1V, and the DSM-5 as well, correct and helpful? Are those with severe
co-morbidity the unlucky few who have developed multiple separate disorders or are
we struggling with a syndrome uncharacterized by current classi cations? From a public
health and aetiological perspective, splitting into speci ¢ disorders may be less e ective
than trans-diagnostic classi cation at the disorder-class level, especially if age-of-onset
patterns are taken into account. From a clinical perspective, the answer depends strongly
on the value to treatment of distinguishing between speci ¢ disorders.

The high prevalence of mild CIDI-DSM-1V disorders raises two related questions:
does the CIDI-DSM-1V overdiagnose — and — given that mild disorders in adolescence
predict serious adult disorders, do mild cases require intervention (&eakB03)? If
treatment of mild disorders in childhood reduces future risk — an untested assumption
as yet — then mild disorders should be treated and attempts to avoid overdiagnosis are
actually unwanted and the current diagnostic cuto between normal variation and mild
disorder has utility. If, however, treatment of mild disorders does not reduce future risk,
then the resources are better spent on prevention and treatment of severe disorders and
co-morbidity. In this case, the current diagnostic cut-o between normal variation and
mild disorder has less utility.
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The fact that the burden of psychopathology is concentrated in youths with multiple
lifetime disorders suggests focusing treatment and prevention on youth with lifetime
multimorbidity. Unfortunately, because clinical trials in children and adolescents are
relatively rare and in addition tend to exclude co-morbid cases, the evidence on prevention
and treatment of multimorbidity is virtually lacking. To improve long-term outcomes, early
prevention and treatment programmes perhaps best target self-control and neuroticism in
addition to the mental disorders as these temperamental traits seem to play an important
role in the development of co-morbidity and associated life outcomes (Oldehinkel et al.
2004; Lahey 2009; Mo tt et @011; Ormel et &013).

Conclusions

Our ndings, supported by earlier evidence, justify four conclusions about the mental
health of adolescents in Western populations. First, as shown by prospective cumulative
studies (Mo tt et al2010; Copeland et 2aD11), episodes of mild DSM-IV mental disorder
are common. In that respect, mental iliness is no di erent from physical iliness, with its
common episodes of in uenza, colds, migraine and injuries. The second conclusion
stresses that in slightly over half of the lifetime DSM-IV disorder prevalence, the disorder
is mild, but the third conclusion emphasizes that a fth of the adolescents experienced at
least one severe disorder. Notably, the prevalence of severe mental disorder in adolescents
is higher than even the most prevalent major somatic conditions, including asthma and
diabetes (Eder et @D06; Hossaet al.2007). The fourth conclusion highlights that about

10% of all youth have poor mental health and may be at risk of long-term mental illness
in adulthood. Collectively, the ndings point strongly to the need to investigate the long-
term e ects on adult mental health risk of (i) early and intensive treatment of multimorbid
youth and (ii) non-intensive treatment of mild disorders.
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Abstract

Objective: The aim of this study was to compare research diagnoses of mental
disorders obtained from a standardized diagnostic interview with clinical diagnoses from
administrative data.

Methods: Data from the Dutch community-based cohort study TRacking Adolescents’
Individual Lives Survey (TRAILS) were linked to the Psychiatric Case Register North
Netherlands (PCRNN). Psychiatric diagnoses were obtained from the Composite
International Diagnostic Interview (CIDI), administered at age 19, and from the PCRNN
for 200 adolescents. First, diagnostic agreement was assessed at class level. Second, CIDI
diagnoses at disorder level were compared to PCRNN diagnoses at class level. Third, the
presence of co-morbid CIDI diagnoses was assessed for cases with diagnostic agreement
at class level.

Results: Diagnostic agreement was fair for mood0(26) and behavior £0.37)
disorders, and slight for anxiety disorder§.(3). For CIDI mood and anxiety disorders,

the proportions of cases with a diagnosis from the same class in the PCRNN varied largely
between 20% and 35%, while for CIDI behavior disorders 50% to 75% had a PCRNN
diagnosis for a behavior disorder. Two out of ve participants had a diagnosis in the PCRNN
that was not covered by the CIDI, such as a pervasive developmental disorder. Adolescents
with a mood or anxiety disorder in both the CIDI and the PCRNN often also had a co-
morbid CIDI diagnosis from the other class.

Conclusions: Research diagnoses obtained from a standardized diagnostic interview
cannot be equaled to clinical diagnoses from administrative data. Caution should be
exercised when generalizing results from either type of research.

Keywords: Health service research; Population register; Medical record linkage; Mental
Disorders; DSM-IV; Adolescent
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3.1 Introduction

Population-based studies have repeatedly shown that mental disorders are highly prevalent
(Kessleet al.2005¢, 2007b; de Graaf eR@12). Results from studies with a prospective
study design show that the vast majority of the population will meet the criteria of a
mental disorder at some point in their life (Mo tt et2410; Copeland et 2011; Angst et
al.2016). The rst onset of mental disorders often occurs in childhood or early adolescence
(Costelleet al.2005a; Kessler et2005a, 2007a, 2007b). At the age of 19, close to half of
all adolescents in the population are estimated to have experienced a mental disorder at
any one time in their life (Fergusson & Horwood 2001; Merikang@)#da|.Ormel et

al. 2015). Mental disorders are the main cause of burden of disease in adolescence and
early adulthood (Gore et 2011; Whiteford et 2013a), and their adverse e ects may last
well into adulthood (Copeland et 2015b; Costello & Maughan 2015; Ormel 20 1).

Despite the high prevalence of mental disorders and their associated burden, only a
minority of adolescents with a mental disorder make use of mental health care services
(Angoldet al.2002; Merikangas et2011; Costello et 2014, Jorg et &016; Raven et al.
2017). This di erence between the high prevalence of mental disorders and low service use
points towards substantial unmet need, often referred to agsehtment gapKohn et al.

2004), which is at its peak during the transition from late adolescence to early adulthood
(Ringeisert al.2009; Copeland et 2D15a). An important explanation for the treatment

gap is that the mere identi cation of a mental disorder in epidemiological research does
not by de nition indicate a need for treatment (Regier dB88; Aoun et &004; Sareen

et al2013; Wang et &016). Furthermore, following theoretical models like the Behavioral
Model by Andersen (1995), and the Pathway to Psychiatric Care model by Goldberg and
Huxley (1980), a plethora of additional factors have been associated with service use (Logan
& King 2001; Zwaanswijk eR803; Sayal 2006; Ford 2008; Ryar?2@1%).

Often, the aim of empirical research using population-based studies is to show how
mental disorders obtained from standardized diagnostic interviews translate into service
use (Merikangast al.2011; Costellet al.2014; Jorgt al.2016; Raveet al.2017). The
general conclusion is that adolescents with a mental disorder are more likely to enter
into specialist care than adolescents without. However, between entering into the health
care system and receiving treatment additional selection processes take place, such as
detection of the disorder by the general practitioner and referral to specialist mental
health care (Goldberg & Huxley 1980). Therefore, the disorder that was identi ed by the
standardized diagnostic interview in an epidemiologic survey may not be the same
disorder as the one that is identi ed and treated in specialist care. In research settings
standardized diagnostic interviews are administered by lay interviewers and are used to
obtain a comprehensive diagnostic pro le, whereas in clinical practice the diagnostic
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process is much less standardized and focuses on primary problems that require treatment
(Jensen & Weisz 2002). Indeed, the agreement between diagnoses generated by structured
diagnostic interviews and those established by clinicians is often low to moderate (Rettew
et al.2009). It is therefore important to describe how mental disorders from population-
based studies translate into mental disorders as treated in specialist care, to allow for, for
instance, accurate planning of services and resource allocation éRag98; Aoun

et al.2004).

The aim of the current study was to compare diagnoses of mental disorders obtained
from a standardized diagnostic interview in a research setting with clinical diagnoses from
administrative data. The World Mental Health Organization (WHO) Composite International
Diagnostic Interview (CIDI) (Kessler & Ustiin 2004) was administered in the population-
based TRacking Adolescents’ Individual Lives Survey (TRAILS) (Oldehi2@&b)et al.
at age 18-20 (Ormet al.2015). Clinical diagnoses, as contained in the Psychiatric Case
Register North Netherlands (PCRNN) (J6rg2€X16|. Raven et aD17), were available
from a subsample of TRAILS participants who had been in contact with specialist mental
health care by the time of the diagnostic interview. Diagnoses from both sources were
established completely independently of each other.

3.2 Methods

Sample

This study used data from TRAILS, a Dutch prospective population-based cohort study
aiming to explain the development of mental health from early adolescence into
adulthood. The TRAILS samples, response rates, and study contents have been described
in detail elsewhere (de Winter eRI05; Nederhof et aD12; Ormel et @012; Oldehinkel

et al2015). In short, written informed consent to participate in the study was obtained from
2230 (76.0%) children and their parents who were eligible for inclusion in the study. Non-
response was related to being male, poor school performance, and low socioeconomic
background, but not to teacher-reported levels of psychopathology (de Wint@0853).

The study was approved by the Dutch Central Committee on Research Involving Human
Subjects (CCMO), and was conducted according to the principles of the 1964 Declaration
of Helsinki and its later amendments.

This study used data from the fourth assessment wave (T4), which ran from October
2008 to September 2010=881; mean age=19.1 years; SD=0.6 years; 52.3% girls). Drop-
out was related to being male, low intelligence, low educational level, low socioeconomic
position, single-parent families, being bullied, and parent-reported behavior problems
(Nederhokt al2012). The CIDI was completed by 1584 adolescents during T4. TRAILS does
not cover the most urbanized and ethnically diverse areas of the Netherlands, but other
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than this and a slight under-representation of males, the sample of CIDI participants was
representative for the Dutch population aged 18 to 20 years (OrmelGaal.

Psychiatric Case Register

The TRAILS data were linked to the PCRNN, which covers secondary child, adolescent and
adult mental health care organizations. Its catchment area overlaps with the geographic
area from which TRAILS participants were recruited. Primary (youth) mental health care,
private practices, and commercial mental health care organizations are not included in
the register. A comparison with data from Statistic Netherlands showed that the PCRNN
covered 75% of all of child and adolescent mental health treatment trajectories in its
catchment area (JOrg et 2016; Statistics Netherlands 2016). At the time of the study, the
PCRNN contained clinical diagnoses from January 2000 up to July 2013. Written informed
consent was obtained from 1698 (76.1%) children and their parents to link the TRAILS
database to the PCRNN. A 95% likelihood match of TRAILS respondents with case records
was performed based on the last name, date of birth, sex, and postal code.

Selected sample

How the sample used for this study was arrived at is shown in Figure 3.1. Of the adolescents
with consent, 447 (26.3%) were uniquely identi ed in the PCRNN, of which 342 (76.5%)
had completed the CIDI. Of these adolescents, 142 were excluded from the study because
diagnoses were either missimg92) or established after the CIDI was administer&@),

leaving a sample of 200 adolescents. Excluded adolescents did not di er from included
adolescents regarding their sex (51% vs 46% male34p=.25), educational level at T4
(t,,c=0.21p=.83), and self-reported internalizing problems &t J41(30p=.20), but did

come from a lower socioeconomic background at the rst wgyg4.65,0=.008) and

had more self-reported externalizing problems at, [42.35, p.019).

Measures

The CIDI is a structured diagnostic interview that can be administered by trained lay
interviewers (Kessler & Ustiin 2004). From the interview data, diagnoses of mental disorders
according to the Diagnostic and Statistical Manual of Mental Disorders fourth edition
(DSM-1V) (American Psychiatric Association 1994) were generated. The diagnoses were
grouped according to four major diagnostic classes: mood dis@ndgus depressive
disorder, dysthymic disorder, and bipolar disorder types | and II); anxiety disorders
(separation anxiety disorder, adult separation anxiety disorder, agoraphobia, generalized
anxiety disorder, obsessive-compulsive disorder, panic disorder, social phobia, and speci ¢
phobia);behavior disordefattention de cit hyperactivity disorder, oppositional de ant
disorder, and conduct disorder); and substance deper(d&ut®l dependence, drug
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dependence). Schizophrenic disorders, personality disorders, adjustment disorders, and
autism spectrum disorders were not assessed in the TRAILS CIDI. Organic exclusion criteria,
for disorders caused by physical iliness, and diagnostic hierarchy rules, for disorders better
explained by other disorders, were used where applicable.

Figure 3.1. Flow chart showing how the study sample was selected from the TRAILS population cohort

Sample characteristics are shown in Appendix Table A3.1. The sample with consent
for matching to the PCRNN was largely overlapping m#tt887), and very similar to
the sample of CIDI participants. The sample used to analyze diagnostic agreement
(n=200) was characterized by a poorer socioeconomic background and higher levels of
psychopathology than the sample with consent for matching to the PCRM®8) and
the sample of CIDI participants1584).

The PCRNN data contain discharge diagnoses coded according to the DSM-IV.
Diagnoses dated less than three months after the previous diagnoses were considered to
be updated diagnoses from the same treatment episode. Only the last diagnoses from a
treatment episode were included in the study, as these were considered to be the nal
diagnoses. Diagnoses in the PCRNN were also grouped according to four major diagnostic
classes. Adjustment disorders were classi ed into the major diagnostic class(es) that
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corresponded with their symptoms, because these disorders can be considered a hybrid
state between a normal stress response and a full-blown disorder (Ca28p#) allood
disorder$296, 311) included dysthymic disorder (300.4) and cyclothymic disorder (301.13),
as well as adjustment disorders with mood-related symptoms (309.0, 309.28, 309.4). Anxiety
disorder$300), excluding dysthymic disorder (300.4), included adjustment disorders with
anxiety-related symptoms (309.21, 309.24, 309.28, 309.4, 309.81). Behavi¢Bldisorders
314) included oppositional de ant disorder (313.81). Antisocial personality disorder (301.7)
was also classi ed as a behavior disorders because it is not diagnosed in children under 18
and requires conduct disorder symptoms from before the age of 15 (American Psychiatrj
Association 1994). Adjustment disorders with conduct-related symptoms (309.3, 309.
were also included as behavior disorders. The fourth diagnostic class regarded subs
dependencé303, 304), including drug-induced mental disorders (292). A diagnosis w.
considered absent when the diagnosis was deferred (799), when it concerned family (V
or psychosocial (V62) circumstances, when it regarded a healthy person accompanying
sick person (V65), or when a condition was not found (V71). All residual dsagoass
schizophrenic disorders, pervasive developmental disorders and personality disorders
(excluding antisocial personality disorder), were grouped together.

Analyses

First, diagnostic agreement was assessed at class level for mood, anxiety, and behavior
disorders using 2x2 contingency tables (Parshall 2013). Diagnostic agreement was not
assessed for substance dependence, because the PCRNN included insu cient cases
(n=3), and for residual PCRNN diagnoses given the absence of a corresponding diagnostic
category in the CIDI. Sensitivity, speci city, positive predictive value (PPV), and negative
predictive value (NPV) were calculated. In the absence of a gold standard, PCRNN diagnoses
were considered the test standard and CIDI diagnoses the reference standard. These can
be easily converted, however, as the sensitivity and speci city of diagnoses in the PCRNN
equal the PPV and NPN of CIDI diagnoses respectively and vice versa dk2iet).

To account for agreement by chance, Cohen’s was calculated (Cohen 1960). Agreement
was interpreted as poor.Q), slight (.0<.2), fair (.2<.4), moderate (.4<.6), substantial

(.6< .8), or (almost) perfect (.84.0) (Landis & Koch 1977).

Second, diagnostic agreement was assessed in more detail. For each of the CIDI
disorders and diagnostic classes, the proportions of cases without a disorder in the
PCRNN was calculated, as well as the proportions of cases with a disorder in the PCRNN
by diagnostic class.

Third, co-morbidity was assessed. For each diagnostic class separately, cases were
selected with a CIDI and PCRNN diagnosis from that particular class. Subsequently, the
presence of co-morbid disorders and diagnostic classes according to the CIDI were calculated.
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Sensitivity, speci city, PPV, NPV, and Coheitfstheir 95% con dence intervals were
calculated using R 3.1.1 (R Core Team 2014) with the package “epiR” (Stevenson 2014). All
other analyses were performed with SPSS 24.0 (IBM Corp. 2016).

3.3 Results

Diagnostic agreement

Table 3.1 shows the diagnostic agreement between CIDI diagnoses and diagnoses in the
PCRNN at class level. Cohen’s was fair for mood and behavior disorders, and slight for
anxiety disorders. The sensitivity for PCRNN mood and anxiety disorders was low (33%
and 28% respectively), and moderate for behavior disorders (59%). For mood and anxiety
disorders, the positive predictive value was more than twice as high as the sensitivity, while
for behavior disorders positive predictive value and sensitivity were equal. The speci city of
PCRNN disorders ranged between 78% (behavior disorders) and 91% (mood disorders), and
the negative predictive value ranged between 57% (anxiety disorders) and 80% (behavior
disorders).

Table 3.1. Diagnostic agreemefat diagnostic class level with diagnoses from the PCRNN as the index test
and CIDI diagnoses as the reference standard

CIDI Agreement”
Case Non-Case Sensitivity Speci city PPV NPV Cohen’s
(n) (n) (95% Cl)  (95% Cl) (95% Cl) (95% CI) (95% ClI)
Mood Casen) 27 1 0.33 0.91 0.71 0.66 0.26
disorders Non-Casen) 55 107 (0.23-0.44) (0.84-0.95) (0.54-0.85)(0.58-0.73) (0.14-0.38)
Anxiety Caser) 26 16 0.28 0.85 0.62 0.57 0.13
disorders Non-Casen) 68 90 (0.19-0.38) (0.77-0.91) (0.46-0.76)(0.49-0.65) (0.01-0.25)
Behavior Caser) 39 29 0.59 0.78 0.57 0.80 0.37
disorders Non-Casen) 27 105 (0.46-0.71) (0.70-0.85) (0.45-0.69)(0.72-0.86) (0.07-0.23)

PCRNN = Psychiatric Case Register North Netherlands; CIDI = Composite International Diagnostic Interview; PPV = Positive
predictive value; NPV = Negative predictive value
A Sensitivity and speci city of diagnoses in the PCRNN equal the PPV and NPV of CIDI diagnoses respectively, and vice vers:

A comparison between diagnoses in the PCRNN at class level and separate CIDI
diagnoses is shown in Table 3.2. Of participants without a CIDI diagnosis, 27% also did
not have a diagnosis in the PCRNN. For CIDI mood and anxiety disorders, the proportions
of cases with a diagnosis from the same class in the PCRNN varied largely between 20%
and 35%. Notable exceptions were bipolar disorder, of which 60% had a diagnosis for a
mood disorder in the PCRNN, and panic disorder, of which 13% had a diagnosis for an
anxiety disorder in the PCRNN. For CIDI behavior disorders and substance dependence, the
proportions of cases with a diagnosis for a behavior disorder in the PCRNN varied around
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60%, with ADHD substantially higher at 77%. Interestingly, 61% and 55% of cases with a
diagnosis in the PCRNN of a mood or anxiety disorder respectively had a CIDI diagnosis of
major depression. Forty percent of the sample had a diagnosis from the residual category
in the PCRNN, of which pervasive developmental disorders (14%), disturbance of emotions
speci ¢ to childhood and adolescence (10%) and personality disorders (8%) were most
common (see Appendix Table A3.2).

Table 3.3. Rates of co-morbid disorders according to the Composite International Diagnostic
Interview for cases with a disorder from the same diagnostic class in both the Psychiatric Case
Register North Netherlands and the Composite International Diagnostic Interview

PCRNNand PCRNN PCRNN PCRNN and
CIDI mood and CIDI and CIDI CIDI substance
disorder anxiety behavior dependence
disorder disorder

n (%) n (%) n (%) n (%)
No disorders 0 0.0 0 0.0 0 0.0 0 0.0
Mood disorders
Bipolar disorder 3 11 0 0.0 2 51 0 0.0
Major depressive disorder 23 852 16 615 11 282 1 50.0
Dysthymia 4 148 3 1.5 3 7.7 0 0.0
Any mood disorder 27 100.0 16 615 14 359 1 50.0
Anxiety disorders
Separation anxiety disorder 2 7.4 S 11.5 4 10.3 0 0.0
Adult separation anxiety disorder 1 3.7 5 19.2 1 2.6 1 50.0
Agoraphobia (without panic disorder) 2 7.4 2 7.7 1 2.6 0 0.0
Generalized anxiety disorder 3 111 2 7.7 1 2.6 0 0.0
Obsessive-compulsive disorder 6 222 5 19.2 5 12.8 2 100.0
Panic disorder 1 3.7 1 3.8 3 7.7 0 0.0
Social phobia 10 370 12 46.2 7 17.9 0 0.0
Speci ¢ phobia 8 29.6 5 19.2 4 10.3 0 0.0
Any anxiety disorder 22 815 26 100.0 16 410 2 100.0
Behavior disorders
Attention de cit disorder 2 7.4 1 3.8 20 513 0 0.0
Oppositional de ant disorder 7 25.9 3 11.5 26  66.7 1 50.0
Conduct disorder 7 25.9 6 231 17 436 1 50.0
Any behavior disorder 9 33.3 7 269 39 1000 2 100.0
Substance dependence
Alcohol dependence 5 18.5 1 3.8 7 17.9 0 0.0
Drug dependence 6 222 3 11.5 7 17.9 2 100.0
Any substance dependence 8 29.6 4 15.4 12 30.8 2 100.0
n 27 100.0 26 100.0 39 1000 2 100.0

PCRNN = Psychiatric Case Register North Netherlands; CIDI = Composite International Diagnostic Interview
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A comparison between diagnoses in the PCRNN at class level and separate CIDI
diagnoses is shown in Table 3.2. Of participants without a CIDI diagnosis, 27% also did
not have a diagnosis in the PCRNN. For CIDI mood and anxiety disorders, the proportions
of cases with a diagnosis from the same class in the PCRNN varied largely between 20%
and 35%. Notable exceptions were bipolar disorder, of which 60% had a diagnosis for a
mood disorder in the PCRNN, and panic disorder, of which 13% had a diagnosis for an
anxiety disorder in the PCRNN. For CIDI behavior disorders and substance dependence, the
proportions of cases with a diagnosis for a behavior disorder in the PCRNN varied around
60%, with ADHD substantially higher at 77%. Interestingly, 61% and 55% of cases with a
diagnosis in the PCRNN of a mood or anxiety disorder respectively had a CIDI diagnosis of
major depression. Forty percent of the sample had a diagnosis from the residual category
in the PCRNN, of which pervasive developmental disorders (14%), disturbance of emotions
speci ¢ to childhood and adolescence (10%) and personality disorders (8%) were most
common (see Appendix Table A3.2).

Table 3.3 shows co-morbidity of CIDI disorders for adolescents with a diagnosis from
the same diagnostic class in both the CIDI and the PRCNN. Adolescents with a mood or
anxiety disorder in both the CIDI and the PCRNN often also had a co-morbid CIDI diagnosis
from the other class. Particularly noteworthy is that of cases with a CIDI and PCRNN
diagnosis for an anxiety disorder 62% also had a CIDI diagnosis for major depression. Co-
morbidity of CIDI behavior disorders in cases with a mood or anxiety disorder and vice
versa occurred less often.

3.4 Discussion

In this study, psychiatric diagnoses in a case register were compared to psychiatric diagnoses
from a standardized diagnostic interview in a population sample of Dutch adolescents.
Only a minority of cases with a mood or anxiety disorder according to the Composite
International Diagnostic Interview (CIDI) had a diagnosis from the same diagnostic class
in the Psychiatric Case Register North Netherlands (PCRNN), which translated into limited
agreement according to Cohen’s Kappa. Agreement was best, albeit still only ‘fair’, for
behavior disorders. A majority of cases with a diagnosis of a mood or anxiety disorder
in the PCRNN had a diagnosis of major depression according to the CIDI. Furthermore,
a substantial proportion of cases had a diagnosis from the residual category in the case
register, regardless of the speci c disorder according to the CIDI.

The ndings of this study need to be interpreted while considering a number of
methodological limitations. First, the CIDI did not cover some diagnoses that were present
in the PCRNN, such as pervasive developmental disorders, and adjustment disorders. Of our
sample, 21%£41) only had a PCRNN diagnosis from this residual group. As co-morbidity
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is known to be under-recorded in administrative data (Byrne260&l. Corser et 2008;
Jiesvoldet al.2013), having a PCRNN diagnosis from the residual group would lower the
likelihood of also having a PCRNN diagnosis from a diagnostic group that was covered
by the CIDI. This would therefore have limited the diagnostic agreement. Second, the
PCRNN did not cover addiction care until late 2008, which is approximately when the
rst CIDI's were administered. Diagnostic agreement regarding substance dependence
is therefore severely limited. As our results showed, of the cases with a CIDI diagnosis for
substance dependence%£28), only two had a diagnosis for substance dependence in the
PCRNN as well. Third, the PCRNN does not contain data prior to 2000, which corresponds
approximately to the age of nine in our sample. Early-onset disorders, such as some anxiety
disorders and ADHD (Ormel e2815), may thus be underrepresented in the PCRNN data,
unless specialist mental health care use continued until after the age of nine. Altogether,
these limitations likely contributed to a downward biased diagnostic agreement between
CIDI and PCRNN diagnoses.

Even when the above-mentioned limitations were taken into account, the diagnostic
agreement between the PCRNN and the CIDI found in our study was limited, especially
compared to results from PCR validation studies (Byrn@@@%)L. This is in accordance
with a recent meta-analysis on the agreement between clinical diagnoses and research
diagnoses from standardized diagnostic interviews (Rettev2@08). One reason for this
low agreement is that diagnoses in the PCR and the CIDI were established independently
from each other. In many PCR validation studies research diagnoses were not obtained
independently, for instance because they were based on case notes.

Another reason is that diagnoses from the PCRNN and CIDI were established from
di erent perspectives; a clinical perspective and a population perspective respectively.
Standardized diagnostic interviews probe for a broad range of mental health problems in
the population, and are thus likely to generate multiple diagnoses of mental disorders. A
PCR contains diagnoses of mental disorders as established by clinicians in specialist care.
Many mental health problems that exist on the population level do not pass through
the lters on the pathway to care (Goldberg & Huxley 1980), however. Mental disorders
identi ed by standardized diagnostic interviews do not automatically imply a need for care
(Sareert al2013); they may not be recognized or severe enough. In particular early-onset
disorders are characterized by low treatment probability and a long time-to-treatment
(Raveret al.2017). Disorders that do result in a need for care are often treated at lower
levels of the healthcare system (Sayal & Taylor 2004; Ford 2008). Even if adolescents do
get referred to specialist care for their mental health problems, clinicians typically employ
a heuristic top-down approach starting from the symptoms reported by their patient,
leaving co-morbid disorders undiagnosed (Diesvold 20E3).
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We found notable di erences between diagnostic categories. Behavior disorders are
known to be more likely to be referred to specialist care than mood or anxiety disorders
(Goldberg & Huxley 1980). Once referred to specialist care, behavior disorders are more
likely to be diagnosed by clinicians than mood or anxiety disorders. Clinicians usually
combine information from children and parents for their assessment, and parents are more
likely to report symptoms that are disturbing to the external environment than internalizing
symptoms (Angold et d998b). This may explain why the diagnostic agreement between
a standardized diagnostic interview and clinical diagnoses is considerably better for
behavior disorders than for mood or anxiety disorders. This may explain why behavior
disorders identi ed using a standardized diagnostic interview are so much more indicative
of clinical diagnoses of behavior disorders than mood or anxiety disorders, as well as the
substantial proportions of behavior disorder diagnoses in the psychiatric case register in
cases with a mood or anxiety disorder according to the standardized diagnostic interview.

Concluding remarks

We are convinced of the high value of psychiatric case registers for epidemiologic research,
as are many other researchers (Mortensen 1995; Tansella 2000; Wierds9@8et al.
Allebeck 2009; Perera eR@D9; Munk-Jgrgensen ebfll4). However, the low diagnostic
agreement found in this study points to an issue that has received only little attention
previously: clinical diagnoses from psychiatric case registers and research diagnoses from
standardized diagnostic interviews may di er to such an extent that the results from
register-based studies may prove di cult to compare to those from interview-based
studies. Great caution is therefore needed when generalizing results from either type
of research. Further research into how these di erences can be explained is warranted.
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Abstract

Aims. Timely recognition and treatment of mental disorders with an onset in childhood
and adolescence is paramount, as these are characterized by greater severity and longer
persistence than disorders with an onset in adulthood. Studies examining time-to-
treatment, also referred to as treatment delay, duration of untreated illness or latency to
treatment, and de ned as the time between disorder onset and initial treatment contact,
are sparse and all based on adult samples. The aim of this study was to describe time-
to-treatment and its correlates for any health care professional (any care) and specialist
mental health care (specialist care), for a broad range of mental disorders, in adolescents.

Methods. Data from the Dutch community-based cohort study TRacking Adolescents’
Individual Lives Survey (TRAILS; N=2230) were used. The Composite International Diagnostic
Interview (CIDI) was administered to assess DSM-IV disorders, the age of onset, and the age of
initial treatment contact with any health care professional in 1584 adolescents of 18-20 years
old. In total 43% of the adolescents/5) were diagnosed with a lifetime DSM-IV disorder. The

age of initial treatment contact with specialist care was based on administrative records from
321 adolescents without a disorder onset before the age of 10. Descriptive statistics, cumulative
lifetime probability plots, and Cox regression analyses were used analyze time-to-treatment.

Results. The proportion of adolescents who reported lifetime treatment contact with any
care varied from 15% for alcohol dependence to 82% for dysthymia. Regarding specialist
care, proportions of lifetime treatment contact were lower for mood disorders and higher for
substance dependence. Time-to-treatment for any care varied considerably between and within
diagnostic classes. The probability of lifetime treatment contact for mood disorders was above
90%, whereas for other mental disorders this was substantially lower. An earlier age of onset
predicted a longer, and the presence of a co-morbid mood disorder predicted a shorter time-to-
treatment in general. Disorder severity predicted a shorter time-to-treatment for any care, but not
for specialist care. Time-to-treatment for specialist care was shorter for adolescents from low and
middle socioeconomic background than for adolescents from a high socioeconomic background.

Conclusions. Although the time-to-treatment was shorter for adolescents than for adults,

it was still substantial, and the overall patterns were remarkably similar to those found in
adults. E orts to reduce time-to-treatment should therefore be aimed at children and
adolescents. Future research should address mechanisms underlying time-to-treatment
and its consequences for early-onset disorders in particular.

Key words: Adolescence; Diagnosis; Health service research; Mental health; Survival analysis
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4.1 Introduction

The prevalence of mental disorders is high (Kessler260ah; Mo tt et al2010; de
Graafet al.2012). Although mental disorders are associated with a tremendous disease
burden (Whiteford et &013), worldwide, no more than one-third of people with a mental
disorder receive treatment (Kessler éQl5b; Thornicroft 2012). The majority of mental
disorders in adulthood have their onset in adolescence and early adulthoodgivdhng
2005; Kessler et 2007; Merikangas et2010; de Girolamo et 2012; Ormel et &015),

and interfere with key areas of development such as education, social relationships, and
the transition to work (Costello & Maughan 2015). Timely recognition and treatment of
such early-onset mental disorders is paramount, as these are characterized by greater
severity and longer persistence than disorders with an onset in adulthood (Kessler et al.
1998; Korczak & Goldstein 2009; Ree6i@). However, despite the apparent need for
care (Jorg et &015), only a small proportion of youths actually receive timely treatment
(Merikangas et &011; de Girolamo et2012; Jansen et 2013).

Studies focusing on the time between the onset of a mental disorder and initial
treatment contact (time-to-treatment; also referred to as treatment delay, duration of
untreated illness or latency to treatment), have mainly focused on the duration of untreated
psychosis (DUP). Review studies show that a longer DUP is associated with a worse course
of iliness and worse outcomes (Marshall 208b; Perkins et2005). Studies focusing on
time-to-treatment in common mental disorders are sparse (Ghi@@i4), but these also
point towards poorer outcomes of disorders with longer time-to-treatment (Kisely et al.
2006; Dell'Osso & Altamura 2010). Of particular interest is the nding that an earlier age of
onset is associated with a longer time-to-treatment in both community (Kessl&é9@8;al.
Christianat al2000; Wang et 2004, 2005, 2007; Bru aerts e2@07; Korczak & Goldstein
2009; ten Have et &013a) and clinical samples (Altamura @08l7, 2008). Although
these studies generally stress the importance of recognition and treatment of early-onset
disorders in the critical age range of 10-24 years, they are all based on adult samples.

Our aim is to expand on the available literature by describing time-to-treatment and its
correlates for any health care professional (hereafter referred to as)anydcspecialist
mental health care (hereafter referred to as specialjstfoai@ broad range of mental
disorders, in adolescents. We will use data from the Dutch Tracking Adolescents’ Individual
Lives Survey (TRAILS), a large community-based cohort study in which participants were
followed from childhood into emerging adulthood (Oldehirdtehl.2015), to do so. The
Composite International Diagnostic Interview (CIDI) (Kessler & Ustiin 2004) was administered
to establish age of onset of mental disorders as well as age of initial treatment contact with
any care. Furthermore, data from the Psychiatric Case Register North Netherlands (PCRNN)
were used to establish age of initial treatment contact with specialist care.
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4.2 Methods

Sample

The data used in this study were from the Tracking Adolescents’ Individual Lives
Survey (TRAILS), a prospective population-based cohort study aimed at explaining the
development of mental health from early adolescence into adulthood. The TRAILS sample,
response rates, and study contents have been described in detail elsewhere (de Winter
et al.2005; Nederhof et &012; Oldehinkel et 2015). In short, after the exclusion of
children whose schools refused participatior3g8), and children with serious mental

or physical health problems or language di cultias410), consent to participate in the
study was obtained from 2230 (76.0%) out of 2935 eligible children and their parents.
Teacher-reported levels of psychopathology did not di er between responding and non-
responding children, but boys, children with a lower socioeconomic background, and
children with relatively poorer school performance were more likely to be non-responders
(de Winter et a2005).

We used data from the rst and fourth assessment wave, which ran from March 2001
to July 2002 (T1), and from October 2008 to September 2010 (T4). Of the T1 participants
(mean age=11.1 years, SD=0.6 years, 50.8% girls), 84.3% still participaietB81,T4 (
mean age=19.1 years, SD=0.6 years, 52.3% girls). Drop-out was related to being male, low
intelligence, low educational level, low parental socioeconomic position, single-parent
families, being bullied, and parent-reported behavior problems (Nederho2@t23l.

As part of T4, the CIDI was completed by 1584 adolescents (response rate=71.0%, mean
age=19.3 years, SD=0.6 years, 54.0% girls) (Orn2&1&) al.

The TRAILS data were linked to the Psychiatric Case Register North Netherlands (PCRNN;
hereafter referred to as the registehich covers specialist child, adolescent and adult
mental health care organizations. The catchment area of the register covers 1.7 million
inhabitants, and overlaps with the geographic area from which TRAILS participants
were recruited. The register, which contained data from 2000 onward, did not include
primary (youth) mental health care, private practices, and commercial mental health care
organizations. Consent to link the TRAILS database to the register was obtained from 1385
CIDI participants and their parents (87.4%). A 95% likelihood matching procedure uniquely
identi ed 342 children with one or more records in the PCRNN (24.7%).

Measures

Lifetime prevalence, age of onset, and age of initial treatment contact of DSM-IV disorders
(American Psychological Association 1994) were established using the World Mental Health
Organization (WHO) Composite International Diagnostic Interview (CIDI) version 3.0 (Kessler
& Ustiin 2004), a structured diagnostic interview that can be administered by trained lay
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interviewers. Clinical reappraisal studies showed generally good validity of CIDI diagnoses
when compared to blinded clinical reappraisal interviews (Hara2808t. Kessler et al.
2009). Disorders included in this study were mood dis@rdgos depressive disorder
[MDD], dysthymic disorder [DYS], and bipolar disorder types | and Il [BPD]); anxiety disorders
(separation anxiety disorder [SAD], agoraphobia without panic disorder [AGP], generalized
anxiety disorder [GAD], obsessive-compulsive disorder [OCD], panic disorder [PDS], social
phobia [SO], and speci ¢ phobia [SP]); behavior dis@tlersion de cit hyperactivity
disorder [ADHD], and oppositional de ant disorder [ODD]); and substance dependence
(alcohol dependence [ALD], and drug dependence [DRD]). Organic exclusion criteria, for
disorders caused by physical illness, and diagnostic hierarchy rules, for disorders better
explained by other disorders, were used where applicable.

Time-to-treatmentvas de ned as the time in years between the age of onset, which
is the age at which all DSM-1V diagnostic criteria for the index disorder were met for the
rst time, and the age of initial treatment contact. The age of initial treatment contact was
established in two di erent ways: with regard to any care as assessed by the CIDI, and
with regard to specialist care based on the register. In the CIDI, respondents were asked
in each diagnostic section separately whether they had ever talked about the symptoms
of the index disorder with a medical doctor or any other health care professional, such as
psychologists, clergymen, herbalists, and acupuncturists. If acknowledged, respondents
were asked their age at rst contact. For respondents with a record in the register, the age
of initial treatment contact in specialist care was determined based on the date of the
rst entry in the register. Thus, in case of multiple disorders, the age of initial treatment
contact could di er by disorder for any care, while it would be the same for all disorders
for specialist care.

The predictor variables included gaele; female), ethnic minority st@tigeast one
parent born in a non-developed country; both parents born in a developed country),
intelligenc€lQ<85; 85 1Q 115; 1Q>115) (Silverstein 1975), parental socioeconomig¢$®Bition
lowest 25%; intermediate 50%; highest 25%) (Amone-&t@l2k10)number of biological
parents in the household (none or one; two), disorder (seleritgvere) (Merikangas et al.
2010; Ormel et &015), age at onset (1-5; 6-10; 11-15; 16-20), and presence of a co-morbid
disorder from another diagnostic class (no; yes). Intelligence, parental SEP, and number of
biological parents in the household were assessed at T1. A disorder was considered severe
if it exceeded, at any time, the impairment or distress thresholds required for the regular
CIDI DSM-1V disorders. Co-morbidity was included as a time-varying covariate for each
diagnostic class separately.
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Analyses

For the analyses, only participants with a CIDI DSM-IV diagnosis were included, which
amounted to 42.6% of all CIDI participamt&15). Although seemingly high, according

to Ormel et al. (2015) the prevalence rates found in TRAILS are comparable to those found
in similar studies. Results from prospective studies suggest actual lifetime prevalence rates
are even higher (Mo tt et al. 2010), and that emotional and behavioral problems are nearly
universal in nature (Angst et al. 2016). Of the CIDI participants with consent to link their data
to the registern=1385), 23.29%£321) were included because their rst disorder had an
onset since 2000, whereas 19:/59270) were excluded because of a disorder onset before
2000. Cases with a disorder onset before 2000 were more often identi ed in the register
(38% vs 26%;=9.7p<.002), and more often had disorders from multiple diagnostic classes
(47% vs 28%;=25.4, g.001) than cases with a disorder onset since 2000.

The main analyses were divided into two parts. First, time-to-treatment was described
using observed proportions of adolescents who made treatment contact at any point in
their lives, subdivided into three groups: after initial symptoms and before, in, and after
the year of onset of the full-blown disorder. Furthermore, cumulative probability curves
of lifetime treatment contact were estimated using survival analysis. These curves were
generated for each disorder separetely using survival analysis, and showed the estimated
cumulative proportion of cases that eventually make treatment contact. The actuarial
method was used, because it is better suited than the Kaplan-Meier method for events
for which the period rather than the exact date during which an event has occurred is
known (c.f. Wang et al. 2005; Bunting et al. 2012). The results were weighted by sex, the
Child Behavior Checklist total problems score (Achenbach & Rescorla 2001), and parental
SEP to account for selective non-response (Ormel2€t18). Second, Cox regression
analyses (Kleinbaum & Klein 2012) were used to test predictors of time-to-treatment for the
four diagnostic classes, and any disorder. Cases without treatment contact were censored
at the age of the interview. The analyses were performed separately for any care and for
specialist care.

Aditionally, we performed two sensitivity analyses on the data regarding any care. First,
the Cox regression analyses were repeated while excluding cases with any disorder onset
before 2000. This exclusion criterium was also used in the analyses regarding specialist care.
Second, the Cox regression analyses for disorder classes were repeated using treatment
for any disorder rather than disorder-speci ¢ treatment, because the register data could
not be linked to any speci c disorder class.

All analyses were performed with SPSS 23.0 (IBM Corp. 2015).
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4.3 Results

Table 4.1 shows the proportions of lifetime treatment contact, subdivided into
treatment contact after initial symptoms and before, in, and after the year of onset of the
full-blown disorder, for any any care and specialist care, among adolescents with a mental
disorder according to the CIDI. The proportion of adolescents with a mental disorder who
had lifetime treatment contact with any care by the age of 18-20 varied between 15%
for alcohol dependence and 82% for dysthymia. Lifetime treatment rates for specialist
care were considerably lower for mood disorders, and higher for substance dependence
compared to any care. Notably, for specialist care the proportions of cases with treatment
contact before onset of the full-blown disorder were higher than for any care.

Figure 4.1 shows for each disorder separately the estimated cumulative proportions of
adolescents who will eventually make treatment contact. Three observations stood out.
First, the curves showed much variation. For mood (Figure 4.1A) and behavior disorders
(Figure 4.1C), the curves were comparable within their class, but di ered markedly from
the other class. The curves for anxiety disorders (Figure 4.1B) showed much within-class
variation. Curves for substance dependence (Figure 4.1D) resembled those for behavior
disorders. Second, disorders with a high probability of treatment contact, such as major
depression and generalized anxiety, typically had distinctly higher proportions of initial
treatment contact in the rst years after onset than disorders with a low probability of
treatment contact, such as separation anxiety and speci ¢ phobia. Third, time-to-treatment
was substantial. Time-to-treatment was shortest for mood disorders, yet the cumulative
probability of treatment contact at two years after onset was only 50%. A cumulative
probability of treatment contact of 50% for anxiety and behavior disorders was only
reached 17 and 12 years after onset respectively.

Results from the Cox regression analyses predicting time-to-treatment are shown in
Tables 4.2 (any care) and 4.3 (specialist care). Age of onset predicted time-to-treatment for
any disorder for both any care and specialist care. When a disorder had an earlier onset,
the time-to-treatment was longer. Models analyzing each of the disorder classes separately
showed similar e ects, although the e ects were mostly non-signi cant for specialist care.
Co-morbiditpredicted time-to-treatment only in six out of the 32 possible associations
reported in Tables 4.2 and 4.3; a co-morbid mood disorder in particular predicted a shorter
time-to-treatmentDisorder severjpyedicted shorter time-to-treatment with any care,
while it was not associated with specialist care. The e ect of parental socioeconomic position
(SEP) showed a trend towards shorter time-to-treatment for specialist care for adolescents
with parents from a low or middle SEP compared to adolescents with parents from a high
SEP.
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Figure 4.1. Weighted cumulative lifetime treatment probabilities with any health care profes
sional for DSM-IV mood disorders (A), anxiety disorders (B), behavior disorders (C), and substance
dependence (D).

Notes. Weighted by sex, Child Behavior Checklist cut-o s (normal v. borderline clinical/clinical) and parental
SEP. Cases with missing values were assigned the weight 1. Probabilities based on life tables using the
Actuarial method. Time-to-treatment for disorders with initial treatment contact after initial symptoms

and before the year of onset of the respective full-blown disorder set to 0. DYS: dysthymia; MDD: major
depressive disorder; BPD: bipolar disorder types | and II; PDS: panic disorder; GAD: generalized anxiety
disorder; AGP: agoraphobia; OCD: obsessive-compulsive disorder; SO: social phobia; SAD: separation anxiety
disorder; SP: speci c phobia; ADD: attention de cit hyperactivity disorder; ODD: oppositional de ant

disorder; DRD: drug dependence; ALD: alcohol dependence.

Twosensitivity analydes any care were performed (available as online supplementary
material). When excluding adolescents with any disorder onset before 2000 (Appendix
Table A4.1), age at onset e ects were often no longer statistically signi cant, although
hazard ratios remained similar, and disorder severity no longer signi cantly predicted
a shorter time-to-treatment for anxiety and behavior disorders. When considering any
treatment contact rather than disorder-speci c treatment contact (Appendix Table A4.2),
co-morbidity more often predicted a shorter time-to-treatment.



t of mental disorders | 67

TOO0 8 xxx TO# xx GO0>d &

'S9SBI U1 NSUI 01 aNp SIeak GT-TT 19SU0 Jo abe yum pauiquio) ,

"S9SED JUSIO NSUI 0} 8NP PapN|oXa aleleno) |
‘K1068182 92UBIB)B) BY] Ul SBSED JUBID NSUl 0} anp (A10681e2 8dualalal) sieak 0z-9T 19suo Jo abe yum paulquiod s
‘a|gelieA Juspuadap ayl S sse|d Japiosia,

'S9SBO U810 NSUI 01 aNp sIeak OT-9 18suo Jo afe YIm pauiquio) »

"a1eLeno0d Juapuadap-awi] ,

"919/8S PalapISUOD a1am sasoubelp souspuadap aourISqNS ||V »
‘MaIAIRIU| dnsouBelq euoneusalul alsodwo) syl Uuo paseq [euoissajold a1ed yyesy Aue 10j 191U0D JusWIeal] [eniul Jo afe pue 19'IU0D JuBLWIea) BWNBYIT 4

"0 01 13S 19PIOSIP UMOI|G-||N} @ANdadsal 8Y) JO 19SUO Jo Jeak ay) a10}aq pue swoldwAs [eniul Jaie 19.1U09 JUSLWIeal) [eiIUl YN SISPIOSIP 10} JUSWILaN-01-aWI | «

uonisod 2IWOU023

-0100s = &S Juanonb sousbijjgiul = O ‘[eAISIU| BUBP UOD %G6 = |D%SG6 ‘0lfes prezeH = YH UOHIPS U1Noj ‘SIapiosiq [BIUSIA JO [enueln [eansiels pue opsoubeld = AIFNSd

Time-to-treatm

199
A%
¥1E
x1x(GT) 2°9.¢
(€2'7-59°0) 90°T
(TOZTTT) x6V'T
(2r'1-€8'0) 60°T
Aoo.v.mm.Nv xxx60°€
(£8°0-6€°0) x+85°0
(27 0-LT°0) xx92°0
(2e°0-21T°0) xxx02°0
(€0°2-22°T) x2x/S'T
(291-007) «82'T
(L5°T-06°0) ST'T
(221-16°0) 22T
(€6'1T-88°0) TET
(Tz'z-580) LET
(95°1-65°0) 06°0
(€TT-690) 88°0

60T
98
€z

(o1) 67T

4
(09°T-22°0) 09°0
(€09-86°0) €V’
(€0'9-86°0) €V'2
(cev-€2'0)8LT

(S¥°'2-9€°0) ¥6°0
(02°€-9%°0) 0E'T
(0T'v-2v'0) 1€T
(02°8-2£°0) ¥L'T
(ev'81-85°0) L2°€

y

(9€72-6€°0) 96°0

GoT
€6
zL
«(ET) 6172
(60°€-5€°0) ¥O'T

)
(67'1-€5°0) 88°0
(95°€-€6°0) 28'T

[

(08°0-TZ°0) xTt7°0
(0£°T-G£°0) 290
(62°€-6T'T) x«86'T
(G2'T-19°0) €0°T
(8TT-¥€°0) ¥9°0
(86'T-€5°0) 20T
(87'7-29'0) €LT
(esv-15°0) 2S'T
(Lz'z-62°0) 28°0
(LL2-16'0) V9T

62Y
82
SPT
x1x(VT) 6'GCT
(€2'T-8€°0) 18°0
(Szz-86°0) 67T

i

(60'7-06'T) xxx6.C

(€6'0-¥2°0) x87°0

(88'T-€6'0) 2€'T
(85°T-69°0) ¥O'T
(08'T-¥9°0) 80'T
(0v'z-2L0) 9€°T
(6€°€-88°0) 2LT
(T0'T-2°0) 05°0
(T€'1-19°0) 06°0

892

96

zLT

x2x(ET) €'9€

(Lz'ezr1) €167
(62°T-25'0) S8°0
(6€°1-€2°0) 10T

4

(€T'1-95°0) 62°0

(L7'0-TT°0) xx+E€2°0 (€2°0-0Z°0) x+8€°0
ANM.O.N0.0V «**mH.O
(S8'2-€E'T) xxx¥6'T (9€72-92°T) xxELT

E)

(££°7-89°0) £6°0
(90°2-¥6°0) 6E'T
(¥6'T-72°0) 02T
(€zzv,0) 62T
(S8°Z¥,0) 9v'T
(69°T-19°0) TO'T
(90°1-15°0) ¥2°0

[ei01 u
paJosuad u

Sjuana u
arenbs-1yo

(ousja1) @2UBpUBdaApP BIUELISONS PIGIOW-0D
(oy=Ja1) Japlosip Joireyaq pigiow-0D
(oy=}a1) 18ploSIp A1dIxue pigiow-0D
(opl=y81) J8pIOSIP pOoOW pIgIOW-0D
(0zZ-91=421) GI-TT 19SUO 1e aby
(0zZ-91=42J) 0T-9 18sU0 e aby
(0z-91=42J) G-T 19sUO 1e 8by
(pPyw=Jal) 1apIoSIp aIaAaS

(yrog=yaJ) swualed eaibojoiq T 10 0
(UBly=4a1) 43S [eIusred a|ppIA
(uBy=4a1) 43S rewared mon
(ubry=ya1) OI 3IPPIN

(uBy=g81) OI Mo

(Aolew=ya1) Ayiouiw aluylg

(arewaj=ya1) ajle\

(10%S6) dH

(10%S6) dH

(10%S6) dH

(10%S6) dH

(10%56) dH

Japlosip Auy

aouspuadap souelsqns

siaplosip Joineyag

siaplosip A1BIxuy

SI8pIOSIP POOIA

qleuoissajoid aed yieay Auy

Japlosip Aue pue sse[d J1aplosip Aq S18pIosIp Al-NSA Jeupissajoid aied yyesy Aue izsagesasn-ol-awi Bunoipaid sasAjeue uoissalbial X0) "z 7 a|qel



HOOuQ XK HOuQ X¥ mOVQ ¥

'S9SBI JU3ID NSUI 0} dNP SJeak GT-TT 19SUO Jo abe Yum pauiquio) ,

'S9SBD U0 NSUI 0} 8NP PAPN[IXa a1eleA0D

‘A1062180 90UBIB)B) BY] Ul SBSeD JUaId NSul 0] anp (A10681ed aoualajal) sieak 0z-9T 19suo Jo abe Yum paulquio) s
‘a|geleA Juspuadap ayl s ssed Japiosia,

‘PapN|IXa alam 000Z 10437 13SUO JBPIOSIP AU UlIM SIUBISa|ope 9sneda( ‘Sased ON »

‘ajelenod Juapuadap-awi] ,

'919A8S PaIaPISU0D alam sasoubelp aouspuadap aouelsqns ||V »

-0190S = 43S ‘uanonb aoua

"spuelIayiaN YLON Ja1s1Bay aseD ourelydAsd syl uo paseq ased yieay [elua 1siieroads 10) 19B1U0D JuSWIeal) [eniul Jo afe pue 19.1U02 JusLWIeal) aWndii q
"0 01 19S JapIOSIp dAI0adS3I AU} JO 19SUO JO Jeak 8y} 2104a( 10€IU0D JUBWILAI] [eUl YIIM SI9PIOSIP 10} JUBWIRaI}-0)-aWl ] .

uonisod 21WOU023

a1ul = O ‘[eAlalul BOUBP U0 %4G6 = |D%SGE ‘0lled prezeH = YH ‘UoNIpa Y1noy ‘s1aplosig [eIUSIAl JO [enuey [eansnels pue ansoubelq = AI-INSA

662
9Tz
€8
xx(VT) €TV
(¥T°€-29°0) OV'T
(€2°€-62°0) 09T
(r0'2-69°0) 8T'T
(L9°E¥2'T) xETT
(60°'T-T€°0) 85°0
(LL°0-ST'0) x+¥€°0
(eozT20) 02T
(82°2-88°0) 2v'T
(ce'e-€0T) «G8T
(Tr'e-18°0) 99T
(62°2-55°0) 2T'T
(Sz'v-220) 18T
(0gz-5£'0) 68°0
(LLT-19°0) 60T

€5
L€
9T

(ot) 00T

)
(0£72-09°0) GT'Z
(£9'5-5°0) 09'T
(09°2-22°0) seC
(0€'2-€T°0) ¥S°0

(#T'Z-8T°0) T9°0
(€5°G-6€°0) LV’ T
(s¥'21-€9°0) 2€°€
(€T°2-0T°0) L¥0
(829-21°0) 06°0

y

(9279-6¥°0) 18°T

44
Yk
IT
(en) 67T
(CT0oT-LTO) TET

4
(90'7-62°0) 60°T
(#0'2-8€°0) S9'T

—
(65'2-TT0) S0
(88'2-TZ°0) 020
(66°'5-07°0) SS°T
(Sr'15-65°0) 67°S
(6%°29-69°0) 289
(G2'2-60°0) TS0
(2T'8-.T°0) 6TT

(c6'c0t7-2€T) x2T'ET
(€£°9-G€0) ¥S'T

19T
ITT
44
xx(ZT) T'€9
(65°G-79°0) 68°T
(G2'€-€9°0) ST
-
(82°8-€2°2) xxx0E'¥
(L¥'1-02°0) ¥S°0
(S'T-21°0) T7'0
(€0°€-69°0) ¥¥'T
(50'€-82°0) ¥S'T
(r2'6-G2'T) x6¥7°€
(02°6-86°0) 80°€
(ov°z-8€°0) 960
(62°€-8€°0) 2T'T

y

(z91-€€°0) €L°0

6€T
68
0S
(e1) €02
(LP't-6570) €9°T
(£9°€-99°0) ¥S'T
(€£7€-66'0) 28T

¥
(LET-2€0) TL0
(€€'T-20°0) 2T0
(05'2-82°0) 6€T
(06'2-82°0) 0S'T
(€5¥-96'0) 60°C
(87'7-G9°0) TL'T
(S0°e-e¥°0) STT
(72'5-65°0) ¥8'T
(T6°T-GT°0) €5°0
(€9'2-99'0) T€'T

[ejo) u
palosuad u

SUEVERT
asrenbs-1yo

(ousya1) @d2UBpUBdap 9IURISONS PIGIOW-0D
(oy=Ja1) JopJosIp Joineyaq pigiow-0D
(oy=ya1) 18plIoSIp A1dIXUE PIgIOW-0D
(opi=Jo1) J8pPIOSIP POOW pIgIOW-0D
(0zZ-91=48J) GI-TT 19SUO 1e aby

(0z-91=43J) 0T-9 189SUO 1e 8by

(0z-9T=J2l) G-T 185U0 Je aby

(pyw=Ja1) J9pIOSIp d19A3S

(yroqg=ya1) swaued [eaibojoiq T 10 0
(uBy=ga1) 43S rewased s|ppIN
(uby=ya1) 43S ewuared mo

(ubry=ya1) OI BIPPIN
(uBy=g1) OI Mo

(Aolew=ya1) Ayiouiw aluylg

(erewaj=Jal) aje\

(10%S6) YH

(10%56) dH

(10%56) YH

(10%56) dH

(10%56) dH

J18piosip Auy

2ouapuadap aouelsqns

slaplosip loireyag

slaplosip A1aIxuy

SJapJosIp POo

68 | Chapter 4

(21ed yieay [ejusw Arepuosas

0002 210}3q 13SU0 1ap.osIp Aue INOYIIM SIUSIS3|0pE 10}
1apiosip Aue pue sse|d 1ap.osip Ag SIaplosIp Al-INSA Jegd Yieay [eluaw 1siieroads yisuwes.i-ol-awn bunoipald sasAjeue uoissalbal X0D '€ 9|qel



Time-to-treatment of mental disorders | 69

4.4 Conclusion

The time-to-treatment with any care for adolescents varied considerably across disorders,
but was substantial even for mood disorders, which in general showed the shortest time-

to-treatment. Cox regression analyses showed that the time-to-treatment was longer as

the onset was earlier. Furthermore, the time-to-treatment was shorter for severe compared
to mild disorders, and for disorders with a co-morbid mood disorder. These results were
replicated for specialist care, with the exception that disorder severity was not related to

time-to-treatment.

Limitations

The results need to be interpreted considering three limitations. The rst limitation is
recall bias (e.g. Wang et al. 2005; Altamura et al. 2010). Respondents may forget about
or downplay mental health problems for which they did not seek treatment, which
would lead to overestimated proportions of treatment contact. Recall bias may also
cause respondents to remember past events as more recent than they actually took
place (telescoping). Since onset usually occurs years before initial treatment contact, the
probability of telescoping is likely larger for age of onset than for age of initial treatment
contact. The time-to-treatment is therefore possibly underestimated. Our study, however,
had two advantages over previous studies (Véaa2004; Bru aertst al2007; Bunting

et al.2012; ten Have et aD13a), which probably limited recall bias. First, the diagnostic
interview was administered at the age of 18-20 years rather than up to 60 years and older,
so the recall period was much shorter than in previous studies. Second, administrative
records are considered more reliable than self-reported treatment seeking (Wang et al.
2004; Olfson et &012).

The second limitation is that most predictors of time-to-treatment were not assessed
over time. Intelligence, parental SEP, and the number of biological parents in the household
were only assessed when the participants were 10-12 years old. For the majority of
adolescents, however, these are likely to be stable factors. Furthermore, disorder severity
could only be assessed lifetime, rather than at the moment of initial treatment contact.
Therefore, assuming symptom recognition and treatment seeking are more likely when
disorders are severe than when they are mild (Merikahgh2011; ten Hawet al.2013b)
the e ect of disorder severity on time-to-treatment could have been underestimated.

The third limitation of this study concerns the coverage of the PCRNN. First, this register
does not cover primary (youth) mental health care, private practices, and commercial
mental health care organizations. Nevertheless, the register still covers an estimated 75% of
all mental health treatment trajectories for children and adolescents in specialist care (Jorg
et al.2015). Second, this register does not include data prior to 2000, which corresponds
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approximately to the age of ten in our sample. Both lead to an underestimation of the
proportion of specialist care users. Additionally, time-to-treatment for specialist care is likely
to be underestimated considerably, because cases with early-onset disorders, who typically
had the longest time-to-treatment, had to be excluded from the specialist care analyses.

Time-to-treatment

A comparison between our ndings on time-to-treatment for mental disorders in
adolescents and prior studies conducted in adults yields two main observations. First,
the time-to-treatment was shorter in our adolescent sample than in comparable adult
samples (Wanet al2004, 2005, 2007; Bru aart®l2007; ten Have et 2013a). However,
estimates of time-to-treatment are highly dependent on follow-up time, which was
substantially shorter in our sample of adolescents than in the adult samples. Second, the
patterns of time-to-treatment in adolescents are remarkably similar to those found in Dutch
(ten Have et a2013a), Belgian (Bru aerts e2807), Northern Irish (Bunting eRal.2),

and American (Wang et 2005) adults. For instance, mood disorders are characterized
by high proportions of lifetime treatment contact and a relatively short time-to-treatment
in all ages, while within the class of anxiety disorders initial treatment contact is made
most and fastest for panic disorder, and least and slowest for speci ¢ phobia. Although
di erences among countries do exist (Wang €2@07), we expect to nd highly similar
patters of time-to-treatment in adolescents from other countries as well.

Predictors of time-to-treatment

Following studies using adult community samples (Kessler188&j.Wang et @004,

2005, 2007; Bru aerts et2007; Korczak & Goldstein 2009; ten Have@tzd), we found

that time-to-treatment is longer when disorders have an onset earlier in life. We were able
to con rm a robust association between earlier onset and a longer time-to-treatment. An
important reason for this age of onset-e ect is that children’s access to mental health care
depends on recognition and help-seeking by their parents or teachers (Warz@5;al.

Bru aertset al.2007; ten Have et @D13a). Symptoms from early-onset disorders may
not be recognized because they may be considered as being a part of a childs identity,
are not severe enough, or are not disturbing enough to the social environment (Wang
et al.2005; ten Have et a013a; Jorg et @D15), potentially resulting in unmet need. The
development of coping strategies may mitigate or even eliminate the need for treatment,
at least in the short term, until adolescents enter a life phase during which they have to
be more self-reliant. In adults, early-onset disorders have been associated with a time-
to-treatment of decades (Kessler e1298; Christiana et 2000; Wang et &004, 2005;
Buntinget al2012). This at least raises the questions of how potentially harmful a long time-
to-treatment for early-onset disorders is, and whether prevention and early intervention
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programs aimed speci cally at children and adolescents should be employed (Merikangas
et al.2010; Bunting et &012; de Girolamo et 2012; Thornicroft 2012; Ghio e2@l4).

The current study added to the literature by including severity and co-morbidity as
predictors of time-to-treatment. Co-morbid mood disorders most often predicted shorter
time-to-treatment, but co-morbidity from other classes was mostly unrelated to time-to-
treatment for any care. Maybe only co-morbid disorders with a short time-to-treatment
themselves, such as dysthymia and panic disorder, accelerate the time-to-treatment for
other disorders, as opposed to for instance social and speci ¢ phobia (Olfsg01) al.
Alternatively, perhaps the onset of a co-morbid disorder prompts treatment seeking for
the co-morbid disorder, rather than for the index disorder (Chapmareisjl. That
co-morbidity tended to be a stronger predictor for specialist care than for any care, was
probably because treatment contact in specialist care could not be attributed to any
disorder in particular.

Disorder severity, operationalized in this study as high levels of impairment or distress,
predicted shorter time-to-treatment for any care. This is largely in line with a previous
nding that symptoms of functional impairment predicted shorter time-to-treatment for
alcohol dependence, whereas the number of dependence symptoms did not (Chapman
et al.2015). Unexpectedly, disorder severity was not associated with time-to-treatment
for specialist care. Adolescents whose rst disorder had an onset aproximately before
the age of 10 did not have a severe disorder more often than did adolescents whose rst
disorder had an onset later in life. They did have treatment contact with specialist care
more often, and they showed more signs of multimorbidity. This might indicate that the
time-to-treatment with specialist care is reduced by the complexity of psychopathology,
rather than the levels of impairment or distress.

Specialist care

The results for secondare care were largely similar to those for any care. The sensitivity
analyses for any care shared many characteristics with the Cox regression analyses for
specialist care, and lead to the same substantive conclusions. We therefore think that the
latter su ered from reduced statistical power, but not reduced precision of estimates.

An interesting nding was that time-to-treatment for specialist care was shorter
for adolescents from a low or middle than for adolescents from a high socioeconomic
background, while no such pattern was found for any care. As a high socioeconomic
background has been associated with more parent reported specialist mental health care
use (Amone-P’Olak al2010), parents from a high socioeconomic background may prefer
to send their children to other types of care, such as private practices.
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Concluding remark

This study is, as far as we know, the rst to describe time-to-treatment and its correlates
for lifetime mental disorders in a large cohort of adolescents. The di erentiation between
any care and specialist care, and the inclusion of disorder severity and co-morbidity as
predictors of time-to-treatment add further relevance to this study. Time-to-treatment is
already substantial in adolescence, and shows patterns highly similar to those observed in
adult samples, which con rms the importance of focusing on childhood and adolescence
for the reduction of time-to-treatment. Next to age of onset, only disorder severity
and co-morbidity are consistently related to time-to-treatment. This suggests that the
characteristics of psychopathology are more important correlates of time-to-treatment
than the background variables that are generally included yet hardly produce consistent
ndings, such as family characteristics. For a better comprehension of time-to-treatment,
future studies should ideally address theoretical explanations of time-to-treatment, such
as parental recognition, coping, and unmet need, as well as the outcomes of time-to-
treatment, such as social functioning and educational attainment.
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Abstract

Objective. The aim of this study was to determine the relative importance of self-, parent-,
and teacher-reported problem behavior for initial specialist mental health care use in
adolescence, and the extent to which the relative importance of each informant changes
over time.

Methods. Data from the Dutch community-based cohort study TRacking Adolescents’
Individual Lives Survey (TRAILS) were linked to administrative records of specialist mental
health care. Self-, parent-, and teacher-reported internalizing and externalizing problems
were assessed at ages 11, 13, and 16, with self-reported problems also assessed at age 19.
The study included 1478 adolescents, of whom 19.8% with administrative records between
January 2000 (age 9) and December 2011 (age 21).

Results. After adjusting for each other and for sociodemographic correlates, internalizing
problems, but not externalizing problems, predicted initial specialist mental health care
use. Teacher-reports mainly predicted initial specialist care between the ages 11 to 13
years (hazard ratio [HR]=1.57; 95% con dence interval [Cl]=1.22200%; garent-reports

mainly predicted initial specialist care between the ages 13 to 16 years (HR=1.47; 95%
CI=1.13-1.9B=.004), and self-reports mainly predicted initial specialist care between the
ages 16 to 19 years (HR=1.61; 95% CI=1.25-2008; &éd between the ages 19 to 21 years
(HR=1.50; 95% CI=1.10-2.65)1®).

Conclusion. Teachers, parents, and adolescents are the driving force behind initial
specialist care at consecutive phases in adolescence. Future research should assess whether
improving the problem recognition of teachers in secondary education, and educating
young adults about mental health problems are e ective ways of reducing the treatment

gap.

Keywords: Adolescent; Mental Health Services; Psychopathology; Population register;
Longitudinal studies.
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5.1 Introduction

Many mental disorders have an onset in childhood or adolescence (Kessk&OZaal.
Their prevalence (Merikangas e2@10a; Ormel et 2015) and burden (Whiteford et al.
2013a) are very high in adolescence, and their adverse e ects last well into adulthood
(Hofstraet al.2002; Reef et &010; Copeland et @015b; Costello & Maughan 2015;
Ormelet al.2017). Many adolescents with mental disorders do not receive specialist
treatment (Merikangaast al.2011; Jorgt al.2016), however, and for those who do the
time-to-treatment is often many years (Raven 20&r). This has sparked interest into the
factors that may in uence help-seeking, as these may be targeted in programs aimed at
promoting access to mental health care (Andersen 1995).

Help-seeking in adolescence is a ected by many actors. Next to the adolescents,
parents and teachers play very important roles in the help-seeking process (Costello et al.
1998; Logan & King 2001). Each actor’s in uence on help-seeking is likely to di er, because
the reporting of adolescent mental health problems, often used as a proxy of the central
concept ofnieed for caréAndersen 1995), is known to di er by informant. Parents play an
important role in the help-seeking process (Costellok&%d; Logan & King 2001), not only
because of parents’ legal responsibilities towards their child, but also because adolescents
generally remain dependent on their parents for material support. At young age, children
play a very limited role in the help-seeking process; their ability to recognize mental health
problems and a need for care have been found to be unrelated to service use (Costello et al.
1998), As adolescents strive for more autonomy as part of maturation and increasingly turn
to their peers rather than their parents for support (Logan & King 2001), adolescents’ own
role in the help-seeking process increases. Teachers are likely to play an important role in
the help-seeking process in childhood and early adolescence because they generally have
close contact with the children in their class in primary education (ZwaanswjR@ba).

Their role decreases in secondary education because they have to divide their attention
over many more adolescents as they teach multiple classes (ZwaanswapO).al.

To date, most studies in which adolescent mental health care use was predicted using
problem reports from multiple informants only included two out of three informants
(Stangeet al.1993; Reijneveld et 2014), combined measures from multiple informants
(Achenbactet al.1995), or both (Verhulst et18194; Achenbach et 4098). Only a few
studies have included assessments from all three informants simultaneously (Achenbach
et al.1995; Sourander et 2001; Zwaanswijk et 2D07), thereby leaving the relative
importance of each of these informant for mental health care use in adolescence unknown.

The in uence of adolescents, parents, and teachers in the help-seeking process may vary
over time, but studies that examined help-seeking longitudinally are scarce (Laitinen-Krispijn
et al1999; Sourander et2001; Reijneveld et2014). Laitinen-Krispijn and colleagues (1999)
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showed that parent-reported mental health problems at age 10-12 consistently predicted
initial specialist care up to the age of 16. They assessed mental health problems only at
baseline, however. Similarly, Zwaanswijk and colleagues found that teacher-reported mental
health problems were related to a need for care in childhood (Zwaanswig086a). but

not in adolescence (Zwaanswijk e2@07). However, since these conclusions were based on
two cross-sectional studies, each with a wide age range, precisely how the role of teachers
develops through adolescence remains uncertain. In conclusion, the currently available
studies leave obscure the relative importance of adolescents, parents and teachers in the
help-seeking process, and how this relative importance changes over time.

The aim of this study was to assess the relative importance of adolescents, parents, and
teachers for help-seeking in adolescence, and the extent to which the relative importance of
each informant changes over time. Our study covered initial specialist mental health care use,
hereafter referred to as specialist f@am preadolescence (age 9) to early adulthood (age 21).
Specialist mental health care includes any kind of child, adolescent, and adult mental health
care for which a referral is required. In The Netherlands, the general practitioner, preventive child
healthcare, and the o ce for youth care are primary care providers who can refer adolescents
to specialist care (Reijneveld e2@l4). Register-based specialist care was predicted using up
to four assessments of adolescents’ mental health. We di erentiated between internalizing and
externalizing problems (Achenbach e2@16), because of their distinct di erences with regard
to development (Rutter et 2003) and recognition (De Los Reyes & Kazdin 2005).

5.2 Methods

Sample

The data used in this study were from the Tracking Adolescents’ Individual Lives Survey
(TRAILS) (Oldehinkel eR@l5), a prospective population-based cohort study aimed at
explaining the development of mental health from early adolescence into adulthood. The
TRAILS sample, response rates, and study contents have been described in detail elsewhere
(de Winteret al.2005; Nederhadt al.2012; Ormett al.2012; Oldehinkedt al.2015). In
short, after excluding children whose schools refused participati8®g), and children
with serious mental or physical health problems or language di cult®= (), informed
consent to participate in the study was obtained for 2230 (76.0%) children (51% girls). Non-
response was related to being male, poor school performance, and low socioeconomic
background, but not to teacher-reported levels of psychopathology (de WintQ0&5.

We used data from four consecutive assessment waves, which ran from March 2001 to
July 2002 (T1/R230; 10-12 years), from September 2003 to December 20G21#9; n
12-15 years), from September 2005 to August 2007B36n 15-17 years), and from
October 2008 to September 2010 (FL881; 18-20 years) respectively. Drop-out was
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related to having a parent born in a non-developed country, low parental socioeconomic
position, and parent-reported externalizing problems (Nederhof2€1a).

The TRAILS data were linked to the Psychiatric Case Register North Netherlands (PCRNN;
hereafter referred to as the regigeob Giel Research center n.d.). which covered use of
specialist child, adolescent and adult mental health care organizations from January 2000
through December 2011. The catchment area of the register overlaps with the geographic area
from which TRAILS participants were recruited. The register did not include primary (youth)
mental health care, private practices, and commercial mental health care organizations. A
comparison of register data with data from Statistics Netherlands (2016) showed that the
register included 75% of all of child and adolescent mental health treatment trajectories in
the north of the Netherlands (Jétal.2016). Consent to link the TRAILS database to the
register was obtained from 1698 adolescents and their parents (76.1%). A 95% likelihood
matching procedure uniquely identi ed 447 adolescents with one or more records in the
register (26.3%). One twin pair was excluded because data from the register could not be
uniquely matched. Furthermore, from 48 matches the register contained only empty records.

We excluded a further 170 adolescents, of whom 62.4% with records in the register,
because of parent-reported contact with specialist care before January 2000. The nal
sample hence contained 1478 adolescents, of whom 293 (19.8%) with records in the register.

Adolescents who could not be included due to any cause of missing register data
(n=582) di ered from included adolescents on variables that are traditionally associated
with attrition (see Appendix Tabel 5.1); they were more often male, ethnic minority, and
attending special education, had a lower socioeconomic background, and had higher
levels of parent- and teacher-reported problem behavior. By de nition, adolescents with
parent-reported specialist care before 2000 di ered distinctly from those without (see
Appendix Tabel 5.1); they were more often male, attending special education, su ering
from disadvantageous family characteristics, and had higher levels of reported problem
behavior. Furthermore, when comparing only adolescents with records in the register,
adolescents with parent-reported specialist care before 2000 had their rst record in the
register much earlier than adolescents without.

The study was approved by the Dutch Central Committee on Research Involving
Human Subjects (CCMO), and was conducted according to the principles of the Declaration
of Helsinki.

Measures

Theoutcome variablMas initial contact with specialist care, indicated by the date of rst
entry in the register.

Thepredictor variablegere internalizing and externalizing problems. At T1, T2, and T3,
these problems were measured using the Youth Self-Report (YSR) (Achenbach & Rescorla
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2001), Child Behavior Checklist (CBCL) (Achenbach & Rescorla 2001), and Teacher Checklist
of Psychopathology (TCP) (de Winter &085). At T4, only the Adult Self-Report (ASR)
(Achenbach & Rescorla 2003) was available. The YSR, CBCL, and ASR broadband scales of
internalizing and externalizing problems included the subscales withdrawn/depressed,
anxious/depressed, and somatic complaints, and the subscales aggressive behavior and
delinquent behavior respectively. The TCP, with a lower burden on teachers compared to
the Teacher’s Report Form (TRF) (Achenbach & Rescorla 2001), consisted of vignettes with
descriptions of the problem behaviors of the subscales covered by the TRF.

We included a number of covariateat have been related to help-seeking in prior
TRAILS studies and that could either be assumed constant throughout adolescence or
were measured consistently over time; sgpe at parental separatidifetime parental
internalizing and externalizing probletmEl, and parental socioeconomic positidii
(Veenstraet al.2005; Amone-P’Olak et24)10; Jansen et 2013; Reijneveld et 2014;

Ravenet al.2017). Parental internalizing (depression and anxiety) and externalizing
(substance abuse and antisocial behavior) problems were assessed using the Brief TRAILS
Family History Interview, administered as part of the parent interview at baseline (Ormel
et al.2005; Veenstra et2005). Each syndrome was assessed using a vignette, describing
its main DSM-IV characteristics, followed by questions regarding occurrence, treatment,
and medication (or in case of antisocial behavior: police arrest and criminal record). For
each syndrome, each parent was assigned to one of the following categories: ‘No’ (0); ‘Yes’
(1); or ‘Yes, and treatment and/or medication or police arrest and/or criminal record’ (2).
Syndromes were combined into measures of familial vulnerability for internalizing and
externalizing problems separately using a weighted sum score. Weights were based on
path coe cients for genetic risk factors found by Kendler and colleagues (2003) Following
Veenstra and colleagues (2005) we calculated familial vulnerability for internalizing
problems as: 0.54 x (depression mother + depression father) + 0.43 x (anxiety mother +
anxiety father), and familial vulnerability for externalizing problems as: 0.61 x (substance
abuse mother + substance abuse father) + 0.47 x (antisocial behavior mother + antisocial
behavior father). We also included a dummy variable for being 18 to 21 yemesqolaky

for the transition from child and adolescent to adult mental health care (Copeland et al.
2015a). Parental separation and being 18 to 21 years old were included as time-dependent
covariates. We limited the number of covariates in our study, because for many possible
predictors of help-seeking the evidence is very inconsistent (Zwaanswigk@8;akord

2008; Ryan et an1s).

Analyses

Complete data were available from 25.7% of the included adolescents. The proportion
of missing values ranged from 0% to 59% per variable, with variables from later waves
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typically having higher proportions of missing values (see Appendix Tabel 5.2). Overall,
10.7% of all data points were missing. We used multiple imputation (Carpenter & Kenward
2013) to generate 50 complete datasets using predictive mean matching. The imputation
model contained the exposures and covariates from the analyses in addition to various
auxiliary variables assessed at T1 (see Appendix Tabel A5.1).

We used Cox regression analyses (Kleinbaum & Klein 2012) to test the relations between
self-, parent-, and teacher-reported internalizing and externalizing problems and initial
specialist care. First, we estimated the unadjusted e ects with for each predictor a Cox
regression analysis. All reports of problem behavior from the same type were entered into
the Cox regression analysis simultaneously for each informant separately (e.g. self-reported
internalizing problems at ages 11, 13, 16, and 19), as reports from di erent waves never
predicted specialist care at the same time point. Thereafter, we estimated fully adjusted
e ects by including the sociodemographic covariates and all reports of internalizing and
externalizing problems in one Cox regression analysis. In general, problems reported at
wave T were modelled as predictors of initial specialist care between waves T and T+1. Initial
specialist care between T4 and 31 December 2011 was only predicted by self-reported
problems at T4. Data were censored if participants had moved out of the area covered
by the register, or if they had had no contact with specialist care by 31 December 2011.
Continuous measures were standardized to mean 0 and SD 1. We used Kaplan-Meier plots
(Kaplan & Meier 1958) to illustrate the relationship between internalizing and externalizing
problems and initial specialist care for each informant. The analyses were conducted using
SPSS version 23.0 (IBM Corp. 2015).

5.3 Results

The annual incidence of specialist care uctuated around 1.5% from 10 to 14 years,
increased to around 2.3% from 14 to 17 years, and varied between 1.3% and 2.2% from
17 to 21 years.

Results from the Cox regression analyses are shown in Table 5.1. Unadjusted, all but
two measures of self-, parent-, and teacher-reported problems were associated with initial
specialist care. These unadjusted associations are illustrated in Figures 5.1 (internalizing
problems) and 5.2 (externalizing problems). Hazard ratios for internalizing problems were
typically larger than for externalizing problems. In the fully adjusted model, all e ects
for externalizing problems lost signi cance. Regarding internalizing problems, which
informant predicted initial specialist care best shifted over time. Teacher-reports mainly
predicted initial specialist care from 11 to 13 years and to a lesser extent from 13 to 16 years.
Parent-reports mainly predicted initial specialist care from 13 to 16 years. Self-reports mainly
predicted initial specialist care from 16 to 19 years and from 19 to 21 years.
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Figure 5.1. Kaplan-Meier plots showing the association between self- (A), parent- (B), and teach
er-reported (C) internalizing problethand specialist care and between January 2000 (mean
age=9.4 years; SD=0.6) and December 2011 (mean age=21.4; SD=0.6).

dnternalizing problems were categorized as ‘normal’, ‘borderline’ or ‘clinical’ level. Cut-o scores from self-

and parent-reports were based on normative samples. Cut-o scores from teacher-reports were based on

the corresponding percentiles; below the 84th percentile, between the 84th and 91st percentile, and above

the 91st percentile respectively. Assessments were combined (all informants at ages 11, 13, 16; self-report also
at age 19) by categorizing adolescents into three strata: highest score in the normal range; highest score in
the borderline clinical range; highest score in the clinical range.

"The gures were based on the original, non-imputed data.

Figure 5.2. Kaplan-Meier plots showing the association between self- (A), parent- (B), and teach
er-reported (C) externalizing problérhand specialist care and between January 2000 (mean
age=9.4 years; SD=0.6) and December 2011 (mean age=21.4; SD=0.6).

aexternalizing problems were categorized as ‘normal’, ‘borderline’ or ‘clinical’ level. Cut-o scores from self-
and parent-reports were based on normative samples. Cut-o scores from teacher-reports were based on

the corresponding percentiles; below the 84th percentile, between the 84th and 91st percentile, and above

the 91st percentile respectively. Assessments were combined (all informants at ages 11, 13, 16; self-report also
at age 19) by categorizing adolescents into three strata: highest score in the normal range; highest score in
the borderline clinical range; highest score in the clinical range.

"The gures were based on the original, non-imputed data.

Boys were more likely than girls to enter into specialist care around the age of ten, but
this relation reversed over time. Experiencing a parental separation, and coming from a low
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or middle socioeconomic background increased the risk of entering into specialist care, as
did internalizing problems of the parents. Finally, the hazard of entering into specialist care
between the ages of 18 to 21 was halved compared to the ages of 9 to 17.

Post-hoc analyses

In order to better understand our ndings, we re-estimated the e ects for each informant
separately while simultaneously including internalizing and externalizing problems, as
well as for internalizing and externalizing problems separately while simultaneously
including all three informants (see Appendix Tabel A5.3). All e ects were adjusted for
sociodemographic covariates. The analyses for each informant separately showed that
although the e ects of externalizing problems often remained statistically signi cant,
these were considerably weaker than the e ects of internalizing problems. The analyses
for internalizing and externalizing problems separately both showed the same temporal
pattern as was found in the full model.

In a second post-hoc analysis, we included the 170 children with parent-reported
specialist care before 2000 (see Appendix Table A5.4). Dierences were negligible
compared to the e ects reported in Table 5.1. Most notably, externalizing problems
remained not associated with initial specialist care in the fully adjusted model.

To account for the possibility that specialist care was initiated for attention problems
rather than externalizing problems, we added self-, parent-, and teacher-reported attention
problems in a third post-hoc analysis (see Appendix Tabel 5.5). Attention problems did
not predict initial specialist care, and the hazard rates of internalizing and externalizing
problems were only fractionally lower compared to those reported in Table 5.1.

Overall, the post-hoc analyses support the substantive conclusions.

5.4 Discussion

This study contributes to the literature on determinants of help-seeking in adolescence
because of two unique features: 1) it combined assessments of mental health from the
perspectives of adolescents themselves, their parents, and their teachers, and 2) it used
repeated measurements of mental health at ages 11, 13, 16, and 19. The data were linked to
administrative records of specialist care. Initial specialist care at ages 11 to 13, 13 to 16, and
16 to 19 was predicted best by teacher-reported internalizing problems at age 11, parent-
reported internalizing problems at age 13, and self-reported internalizing problems at age
16 respectively. Furthermore, externalizing problems no longer predicted initial specialist
care at any age once we adjusted for internalizing problems.

When interpreting these ndings, three important limitations need to be taken into
consideration. First, parent- and teacher-ratings of problem behavior were not available
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at age 19. The e ects of self-reported problem behavior at age 19 on initial specialist
care at ages 19-21 may therefore have been overestimated. Second, almost a quarter of
TRAILS patrticipants did not consent to link their data to the case register, partially due to
attrition. Although attrition is typically higher in vulnerable participants, TRAILS has been
successful in retaining many vulnerable participants (Nederho2@i?l. Furthermore,

the absence of consent was not related to the presence of DSM-IV disorders (Jorg et al.
2016). Nevertheless, the predictive value of problem behavior on initial specialist care may
have been underestimated. Third, not all providers of specialist care were covered by the
PCRNN. While covered services probably provided all the care that non-covered services
provided, we expect that covered services additionally provided care for more severe
and rare conditions. As adolescents may have used a non-covered service prior to being
referred to a covered service, the recorded date of initial contact may have been too late.
This would have led to conservative e ect estimates overall, but not to systematic biases
in the e ect estimates of any informant or problem type in particular. With regard to care
that is provided by both covered and non-covered services, we expect that the choice
for a particular provider is mostly a ected by factors that are unlikely to be associated
with coverage by the PCRNN, such as proximity (Zuliar2@113l.Speci ¢ information
regarding these factors was not available in our data.

Internalizing and externalizing problem behavior reported by adolescents, parents,
and teachers independently predicted initial specialist care from preadolescence through
late adolescence. Once adjusted for each other and for sociodemographic correlates, two
important patterns emerged.

First, externalizing problems no longer predicted initial specialist care for any of the
informants at any age. In childhood, help-seeking is more often initiated for externalizing
than for internalizing problems, because the most incident externalizing problems such as
oppositional de ant disorder and conduct disorder, are more disturbing to and therefore
easier to recognize by the social environment (Wu #829) than the most incident
internalizing problems, such as separation anxiety disorder and phobias. In adolescence,
conversely, help-seeking is probably more often initiated for internalizing than for
externalizing problems. The type of externalizing problems that may develop changes
over time, from disruptive behavior in childhood to delinquency and substance use in
adolescence (Loeber 1990). Behavior problems in childhood are often a precursor for
externalizing problems in adolescence (Ormel 20H5), and thus many adolescents with
externalizing problems may have entered into specialist care already in childhood. If not,
they are unlikely to enter into specialist care in adolescence, because delinquency may
lead to police contact rather than specialist care. This is illustrated by a study by Farmer and
colleagues (2003) who showed that, after school-based services, specialist mental health
care was the second-most common entry into mental health care for youth up to age 13,
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whereas juvenile justice was the second-most common entry into mental health care for
youth between the ages of 14 and 16. In a Finnish register-based study (Elonheimo et al.
2007), youth crime was found to be predominantly associated with antisocial personality
disorder (for which evidence of conduct disorder before the age of 15 is a prerequisite
according to the DSM-IV (American Psychiatric Association 1994)) and substance use
disorders. Help-seeking for substance use is uncommon in adolescence (Garland et al.
2003; Merikangas et2011; Copeland et 2015a; Raven et2017). More generally, denial

of externalizing problems has been shown to be a major barrier-to-care among young
adults (Vanheusden et 2008b).

Internalizing problems that are highly incident in adolescence include depression and
generalized anxiety disorder, for which the proportions treated are higher and the time-
to-treatment is shorter than for other common anxiety and behavior disorders ¢Raven
al.2017). In adolescence, incident specialist care is therefore most likely due to internalizing
problems. Externalizing problems likely predicted initial specialist care when not adjusting
for internalizing problems because both are moderately correlated (Achenba2b¥§)al.
and because behavior disorders often precede mood and anxiety disorders (Ormel et al.
2015).

An alternative explanation for our ndings could be that adolescents enter into
specialist care for attention problems. However, post-hoc analyses showed that when
attention problems were added, the patterns we found for internalizing and externalizing
problems did not change. This con rms the robustness of our ndings. Furthermore,
attention problems did not predict specialist care when adjusted for internalizing and
externalizing problems. A likely explanation for these ndings is that in The Netherlands,
adolescents with attention problems are often treated by the general practitioner instead
of being referred to specialist care (Zwaanswijk 20H4)).

The second pattern that emerged from the analyses was that the relative importance
of informants for predicting initial specialist care best shifted over time, from the teacher
at the ages 11 to 13 years, to the parents at the ages 13 to 16 years, and to the adolescents
at the ages 16-19 years. One should not conclude, however, that these informants do not
in uence the help-seeking process during the other stages in adolescence, but rather that
each of these informants is the driving force behind initial specialist care at a particular
stage. In early adolescence, teachers usually have close contact with the adolescents
and their parents in primary education (Zwaanswijk 08r). Whereas parents may
view certain symptoms of problem behavior as being part of their child’s nature, and
develop coping strategies that mitigate the need for treatment, teachers may recognize
such symptoms as being deviant and requiring professional help. The school network is
an important support system for preadolescents (Costello1898), which, apart from
providing care itself, has also been shown to play an important role in the pathway to
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specialist care (Zwaanswijk e@b5a). Between the ages 13 to 16 years, the incidence of
specialist care was best predicted by the parents. During this stage, the teachers’ in uence
may have declined because in secondary education adolescents typically have multiple
teachers versus one main teacher in primary education (Costelll®88aZwaanswijk et
al.2007). Concurrently, adolescents increasingly strive for autonomy, which is a major barrier
to help-seeking (Wilson & Deane 2012). Even if adolescents are willing to seek treatment,
they still need their parents’ compliance (Costello B198). Therefore, the parents remain
as the most important actors for help-seeking. As the process of maturation continues,
responsibilities continue to shift from parents to adolescents, thereby e ectively leaving
adolescents as the driving force behind entry into specialist care from the age of 16 to 21.

Regarding the sociodemographic covariates, one nding worth mentioning is that
from the age of 18 to 21, the risk of entering into specialist care is halved compared to the
age of 9 to 17. Although we cannot rule out the possibility that this is partially caused by
the availability of only self-reported problems at age 19, this nding may point to a lower
overall inclination to seek help in early adulthood compared to adolescence (Copeland
et al.2015a).

Our study contributes to the growing body of literature that addresses the wide
treatment gap in mental health care (Kohn e2@04; Merikangas et 2011; Jorg et al.
2016; Raven et a017). Internalizing problems are of particular interest, due to their steep
increase in incidence in adolescence (Kessle280#h; Ormeit al.2015). Teachers and
parents are important for recognizing and seeking help for internalizing problems in
early and middle adolescence, despite the fact that internalizing problems are typically
more di cult to recognize than externalizing problems (De Los Reyes & Kazdin 2005).
Considering the importance of school-based services for entry into specialist care (Costello
et al.1998; Zwaanswijk et 2005a; Greif Green et24l13), the decreasing in uence of
teachers in middle adolescence is worrying. Strengthening the ties between teachers,
parents and adolescents may improve recognition in secondary education, thereby
reducing the treatment gap in middle adolescence. The treatment gap is largest after the
transition from late adolescence into early adulthood (Copelzed@015a), likely because
during this transition young adults are switching between supportive networks by nishing
education and leaving the parental home, but not yet having settled with a partner. A cost-
e ective means of enhancing problem recognition and help-seeking in youths, and thus
reducing the treatment gap, could be provided by E-mental health (Bennett & Glasgow
2009; Lal & Adair 2014). E-mental health refers to the use of information and communication
technology (ICT) for, among other activities, screening, health promotion, prevention, early
intervention and treatment in mental health care (Riper2Q%i), and is particularly suited
for reaching young people, as the internet has become an integral part of their daily lives
(Burns & Birrell 2014).
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Abstract

Objective. Most studies focussing on the use of mental health services during the
transition to adulthood use data from the US, and typically report a decrease in service
use during this transition period. The aim of this study was to assess specialist mental
health care use and the treatment gap, the proportion of individuals in need for care but
who do not receive treatment, during the transition from adolescence to adulthood in
The Netherlands.

Methods. Data from the Dutch community-based cohort study TRacking Adolescents’
Individual Lives Survey (TRAILS) were used. Specialist mental health care use and its
predictors were assessed at ages 16, 19, 22, and 25 years. In total, 5,470 observations from
1,739 participants were included in multilevel logistic regression analyses.

Results. Overall, mental health care use increased from 5% at age 16 to 13% at age 25.
Service use among females increased about twice as much as among males. Service use
among young adults with self-reported mental health problems tripled between ages 16

and 25 to 33%, thus reducing the treatment gap to 67%. Internalizing problems predicted
service use best (Odds ratio [OR]=14.2, 95% Con dence Interval [CI]=8.8-22.7; P<0.001). Of
the markers of adulthood, only living independently (OR=1.4, 95% CI=1.0-1.9; P=0.049)
and being in a stable relationship (OR=0.6, 95% CI=05{09) Predicted service use.

Conclusion. Mental health care use increased throughout the transition to adulthood,
but the treatment gap remained large. Comparison with US-based studies suggests that
institutional di erences between the US and The Netherlands are responsible for these
opposite patterns.

Keywords: Adolescent, Young adult; Mental Health; Mental health Services; Cohort
studies.
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6.1 Introduction

Adolescence is a period of increased vulnerability for mental disorders. Not only do many
mental disorders have their onset in adolescence (Kessl&0€t5al, 2007a), psychiatric
disorders are also responsible for a majority of the total burden of disease in adolescence
(Goreet al.2011; Whiteford et &015). Furthermore, disorders in adolescence have a long-
lasting impact, as these generally continue well into adulthood (Copelan@@d%l.

Reefet al.2010) and interfere with key areas of development (Costello & Maughan 2015;
Ormelet al.2017). Despite this large burden, only a minority of adolescents with a mental
disorder receives treatment (Merikangas €04al; Raven et 2017). This is referred to as

the treatment gajpthe proportion of individuals in need for care but who do not receive
treatment (Kohn et &004).

The transition from adolescence to (early) adulthood is a period during which youth
are particularly vulnerable. While experiencing the increased demands associated with
entering adulthood (Arnett 2000), their lives may lack the stability that enables them to
adequately cope with these stresses, and the incidence of mental disorders peaks (Kessler
et al.2007a). The most pronounced of these demands are often referred to as the “big
ve” markers of entering adulthood: living independently, completing education, getting
employed, having a stable relationship, and having children (Settersten 2007). The need
for care is high during this transition period, which spans roughly from age 16 to age 25
(Davis & Vander Stoep 1997), but service use is low. Indeed, the treatment gap has been
reported to be largest during the transition period from adolescence to adulthood (Pottick
et al2008; Yu et &008; Ringeisen et2009; Copeland et 2015a). However, longitudinal
research on mental health care use during this period is very limited, as most research
is restricted to either adolescence (e.g. Merikanga26iBl.or adulthood (e.g. Kessler
et al.2005). A relevant question therefore is how'ltige ve”developments during the
transition to adulthood a ect the use of mental health care services.

The currently available literature on this subject su ers from one major drawback:
most studies are based on US samplest @li2016), which limits the generalizability
of their ndings to other parts of the world. US-based studies typically show a marked
decrease in service use in the period of 18 to 21 years (Copelad@¥5a9).the period
during which adolescents reach legal adulthood in various US states (PottRBOS)al.

In contrast, a study by Reijneveld and colleagues (2014) covering the initial stage of the
transition to adulthood (up to age 19) showed no evidence of such a decrease in The
Netherlands. This tentatively suggests cross-national di erences, possibly because of
institutional di erences between the US and The Netherlands. Of these, di erences in
the welfare regimes, educational systems, and labour market regulations may be the most
relevant (Breen & Buchmann 2002).
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The aim of this study was to assess specialist mental health care use and the treatment
gap during the transition from adolescence to adulthood. More speci cally, we investigated
whether service use showed a temporary decrease during the transition, comparable to
patterns found in US-based studies, or a deviant trend, as suggested by Reijneveld and
colleagues’ (2014) ndings. We used data from the Dutch TRacking Adolescents’ Individual
Lives Survey (TRAILS) (Oldehinkebéid).from age 16 (T3) to age 25 (T6). Following the
recommendation by Reijneveld and colleagues (2014), we analysed our data for males and
females separately to explore possible sex di erences.

6.2 Methods

Sample

The data used in this study were from the Tracking Adolescents’ Individual Lives
Survey (TRAILS), a prospective population-based cohort study aimed at explaining the
development of mental health from early adolescence into adulthood (Oldehinkel et al.
2015). The TRAILS sample, response rates, and study contents have been described in
detail elsewhere (de Winter et28105; Huisman et 2D08; Nederhof et 2D12; Ormel et
al. 2012; Oldehinkel et aD15). In short, after excluding children whose schools refused
participation §=338), and children with serious mental or physical health problems or
language di culties (=210), informed consent to participate in the study was obtained
for 2230 (76.0%) children (51% girls). Non-response was related to being male, poor school
performance, and low socioeconomic background, but not to teacher-reported levels of
psychopathology (de Winter et 2005).

We used data from the third through sixth assessment wave, which ran from
September 2005 to August 2007 (F38d6; 15-17 years; 52% females), from October 2008
to September 2010 (T#1881; 18-20 years; 52% females), from March 2012 to November
2013 (T5;71782; 21-23 years; 53% females), and from February 2016 to December 2016 (T6;
n=1617; 24-26 years; 55% females) respectively. Drop-out was related to being male, low
parental socioeconomic position, and parent-reported externalizing problems (Oldehinkel
et al.2015). Extensive recruitment e orts lead to the inclusion of more vulnerable
adolescents, and prevented non-response bias at baseline (de Wint@086xnlthe
positive e ects of which were still visible at T4 (Nederhof2914).

The study waves were each separately approved by the Dutch Central Committee on
Research Involving Human Subjects (CCMO), and were all conducted according to the
principles of the Declaration of Helsinki.



Specialist mental health care use during the transition to adulthood | 95

Measures

Theoutcome variableas the use of specialist mental health care in the six months prior
to each assessment wave. The use of specialist mental health care was reported by the
parents at age 16 and age 19, and by the young adults themselves at T5 and T6. Following
Reijneveld and colleagues (Reijneveld 2084), specialist mental health care use included
outpatient mental health care, inpatient mental health care, psychiatric emergency care,
and mental health care professionals in private practices.

Themain predictor variablesre the “big ve” markers of adulthéeidg independently,
completing education, getting employed, having a stable relationship, and having children
(Settersten 2007). Independent liwag de ned as not living with parents or other
caretakers for the majority of the time. Participants were considered to have completed
their educatioif they did not follow education at the time of the assessment wave. This
thus does not preclude the possibility of re-entering an education later on. Being employed
was de ned as having employment as the main activity. Hence, participants who had
a secondary job next to following full-time education were not considered employed.
Participants who were married, in a registered partnership, or cohabiting were considered
to be in a stable relationshiinally, participants who reported a childbirth of their own
during an assessment wave or any previous wave were categorized as havirnghasaild
predictor variables were constructed based on question$\litkieti house do you live in all
the time or most of the tifp@&®?e you following an education at the mom®mt?you have
paid work during the past mof)thi?hat is your marital status?d Did you or your partner
have a child?which were part of the events checklists included in the questionnaires at
ages 19, 22, and 25, and event history calendar interviews conducted at ages 16 and 22.

We further included a limited number of covari#ltes have been related to mental
health care use in previous TRAILS studies, and were either assessed consistently at all of
the included waves, or could be expected to have a constant the in uence throughout
adolescence and young adulthood (Amone-P’Olak28Hl; Jansen et2013; Reijneveld
et al.2014; Raven et 2017, 2018). Sethnicityparental socioeconomic posiabage 11,
and lifetime parental internalizing and externalizing pradtleégs 11 were included as
time independent covariates. Educational,lévelhighest level completed or attended
at the time of the assessment wave, self-reported interratidiegternalizing problems
according to the Youth Self-Report (age 16) (Achenbach & Rescorla 2001) or Adult Self-
Report (ages 19, 22, and 25) (Achenbach & Rescorla 2003) and physicaichipalided
as time-varying covariates. Parental sepawisincluded twice: as a time-independent
covariate for the period up until age 14, and as a time-varying covariate for the period
from age 16 through age 25. We limited the number of covariates in our study, because
for many possible predictors of help-seeking the evidence is very inconsistent (Zwaanswijk
et al.2003; Ford 2008; Ryan €2Gil5).
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Analytical strategy

First, we will present descriptive statistics of the variables that we used in our analyses for
each assessment wave separately. Next, we will show how mental health care use and
the treatment gap have developed between age 16 and age 25, both overall and by sex.
Third, we will present our analyses in which the use of specialist mental health services
is explained by our selected predictors and covariates. We modelled time using dummy
variables for ages 19, 22, and 25, and included interaction e ects of the age dummy
variables with sex as recommended by Reijneveld and colleagues (2014). We refrained
from including further interactions with age as we did not have age-speci ¢ expectations
regarding the remaining predictors and covariates, and to limit the risks of false positives
associated with multiple testing. We used multilevel binomial logistic regression analyses
with a random intercept to account for the nesting of repeated assessments within
individuals (Snijders & Bosker 2012), and the marginal quasi-likelihood (MQL) estimation
approach with a rst-order Taylor approximation (Hox 2002). Multilevel analysis allows for
unbalanced study designs, thereby retaining observations from participants who did not
participate in every wave. The analyses were performed using MIwiN version 3.1 (Charlton
et al.2017).

6.3 Results

Sample Descriptives

Sample descriptives are shown in Table 6.1. Complete information was available from
between 1211 and 1454 participants per wave. At age 16, 46% of the participants were
male, which decreased to 40% at age 25.

Only two participants had achieved at least one of the Big 5 markers of adulthood
at age 16. Living independently was the most frequently occurring marker achieved at
each wave, followed by completing an education, getting employed, having a stable
relationship, and becoming a parent. At age 25, participants had achieved on average 2.5
markers of adulthood.

Specialist mental health care use and the treatment gap

The use of specialist mental health services more than doubled during the period under
observation, from 5% at age 16 to 13% at age 25. Figure 6.1 shows that women contributed
most to this trend, with 15% reporting to have used specialist mental health care within
the past six months at age 25. Among men, just under 9% reported such use of services.
Figure 6.1 also shows the conditional use of specialist mental health care, operationalised
as the use of specialist mental health care by participants whose self-reported internalizing
or externalizing problems were in the top 25% at a particular wave. Conditional service
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use can thus be considered the opposite of the treatment gap. On average, conditional
specialist mental health care use increased from 11% at age 16 to 33% at age 25. The
pattern for males showed a small increase between age 16 and age 19, followed by a small
decrease between age 19 and age 22, whereas the pattern for females showed stability
between age 16 and age 19, followed by a marked increase after age 19. Conditional use
also showed a stronger increase for females than for males.

Table 6.1. Descriptive statistics by wave

Age 16 Age 19 Age 22 Age 25
Mean/% Mean/% Mean/% Mean/%

(SD) (SD) (SD) (SD)

Specialist care (in the past 6 months) 0.05 (0.23) 0.07 (0.26) 0.10 (0.30) 0.13 (0.33)
Male 0.46 (0.50) 0.46 (0.50) 0.44 (0.50) 0.40 (0.49)
Low educational level 1.00 (0.05) 0.05 (0.22) 0.07 (0.25) 0.05 (0.22)
Middle educational level 0.00 (0.05) 0.53 (0.50) 0.34 (0.47) 0.30 (0.46)
High educational level 0.00 (0.00) 0.42 (0.49) 0.60 (0.49) 0.65 (0.48)
Ethnic minority 0.07 (0.25) 0.06 (0.24) 0.07 (0.26) 0.06 (0.25)
Parental socioeconomic position 0.12 (0.77) 0.12 (0.75) 0.10 (0.76) 0.13 (0.76)
Parents divorced or separated before age 13 0.21 (0.41) 0.21 (0.40) 0.22 (0.41) 0.22 (0.41)
Parents divorced or separated since the previous wa®e04 (0.19) 0.04 (0.20) 0.04 (0.21) 0.02 (0.14)
Familial loading for internalizing behavior -0.03 (0.98)-0.02 (1.00)-0.04 (0.97)-0.06 (0.96)
Familial loading for externalizing behavior -0.09 (0.85)-0.08 (0.87)-0.08 (0.85)-0.08 (0.85)
Self-reported internalising problems 0.31 (0.24) 0.24 (0.23) 0.27 (0.26) 0.33 (0.28)
Self-reported externalizing problems 0.30 (0.21) 0.22 (0.20) 0.20 (0.18) 0.20 (0.18)
Physical health (standardized) 0.00 (1.00) 0.00 (1.00) 0.00 (21.00) 0.00 (1.00)
Independent living 0.00 (0.05) 0.20 (0.40) 0.60 (0.49) 0.84 (0.37)
Completed education 0.00 (0.00) 0.13 (0.33) 0.33 (0.47) 0.65 (0.48)
Employed (excluding side jobs) 0.00 (0.00) 0.15 (0.36) 0.25 (0.43) 0.46 (0.50)
Stable relationship (married or cohabiting) 0.00 (0.05) 0.05 (0.22) 0.20 (0.40) 0.46 (0.50)
Having a child 0.00 (0.04) 0.01 (0.10) 0.04 (0.19) 0.11 (0.31)
Number of Big 5 markers of adulthood achieved 0.01 (0.10) 0.54 (0.81) 1.43 (1.16) 2.51 (1.31)
Observations included 1347 1456 1457 1217

Age 13 = T2 (range 12-14); 16 = T3 (range 15-17); Age 19 = T4 (range 18-20); Age 22 = T5 (range 21-23); Age
25 =T6 (range 24-26)

Factors associated with specialist mental health care use

Results from the multilevel binomial logistic regression analyses, with all predictor variables
and covariates included simultaneously, are shown in Table 6.2. The analyses con rm the
increased use of specialist mental health care over time, as well as the stronger increase
among females than among males.
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Figure 6.1. Specialist mental health care use and conditional specialist mental health care use,
specialist mental health care use by adolescents and young adults with mental health problems,
by wave and sex

The covariates included in the models showed fairly consistent patterns. Overall, being
higher educated predicted lower odds of specialist mental health care use, whereas
adverse family factors such as parental divorce and parental internalizing problems
predicted higher odds of specialist mental health care use. Self-reported internalizing
and externalizing problems also predicted higher odds of specialist mental health care
use, with internalizing problems (Odds ratio [OR]=14.2, 95% Con dence Interval [CI]=8.8-
22.71x0.001) being stronger predictors than external problems (OR=2.2, 95% CI=1.2-4.1,
P=0.013). Predictors were typically more often associated with females’ specialist mental
health care use than with that of males.

Only two of the Big 5 markers of adulthood were associated with specialist mental
health care use. Overall, living independently increased the odds, although the e ect
only just reached signi cance (OR=1.4, 95% CI=1.6-0.949), and being in a stable
relationship decreased the odds (OR=0.6, 95% CI=0.503)79. Both e ects were
signi cant for females, but not for males. Post hoc analyses with the number of achieved
markers as a predictor of service use instead of the ve individual markers suggest that
the odds of service use decreases as the number of achieved markers increases, but the
e ects were borderline signi cant at best (full sample: OR=0.9, 95% CI=0:8-087;P
females: OR=0.9, 95% CI=0.8-01352; males: OR=0.8, 95% CI=0.6-0.04B).
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Table 6.2. Specialist mental health care use between agearib 25 predicted by the Big 5

markers of adulthood

All
OR (95%-Cl) p

Females
OR (95%-Cl) p

Males
OR (95%-Cl) p

Fixed e ects
Intercept

Age 19 (ref=age 1§
Age 22 (ref=age 1§
Age 25 (ref=age 1§

Male (ref=female)

1.61 (0.96-2.69) .071

Age 19 x Male 0.62 (0.32-1.20) .158
Age 22 x Male 0.43 (0.23-0.83) .011
Age 25 x Male 0.39 (0.20-0.74) .004
Medium educational level 0.63 (0.36-1.11) .110
(ref=low)

High educational level 0.41 (0.22-0.76) .005
(ref=low)

Ethnic minority (ref=majority)
Parental socioeconomic
position

Parental divorce before age 14 1.36 (1.03-1.79) .028
Parental divorce since the 2.01 (1.28-3.15) .002
previous wave

Parental internalizing problems 1.24 (1.11-1.39) <.001
Parental externalizing problems0.92 (0.81-1.06) .262
Self reported internalizing
problems

Self reported externalizing
problems

Physical health (standardized) 0.90 (0.80-1.00) .051
Living independently (ref=no) 1.36 (1.00-1.85) .049
Completed education (ref=no) 0.84 (0.59-1.18) .316
Employed (ref=no)

Stable relationship (ref=no)
Parent (ref=no)

0.63 (0.38-1.03) .064
1.09 (0.92-1.30) .305

0.64 (0.46-0.89) .007
0.95 (0.55-1.66) .878

Random e ects

Individual 0.68 (0.17)

Wave 1.00 (0.00)
Individuals 1739
Observations 5470

0.55 (0.27-1.11) .095
0.35 (0.16-0.74) .006

0.69 (0.39-1.21) .195
1.17 (0.94-1.44) 161

1.52 (1.09-2.11) .013
1.60 (0.88-2.89) .125

1.21 (1.05-1.39) .008
0.93 (0.78-1.10) .414

0.81 (0.71-0.93) .002
1.66 (1.13-2.45) .010
1.05 (0.69-1.60) .827

0.88 (0.63-1.22) .443 0.84 (0.56-1.25) .401

0.61 (0.42-0.89) .010
0.81 (0.44-1.49) .510

0.56 (0.19)

1.00 (0.00)
935
3067

0.01 (0.01-0.02) <.0010.01 (0.01-0.02) <.001 0.02 (0.01-0.03) <.001
3.62 (1.80-7.26) <.001 3.74 (1.69-8.30) .001 2.14 (0.73-6.27) .166
6.00 (2.86-12.58) <.005.70 (2.40-13.52) <.0013.05 (0.92-10.07) .067
8.42 (3.75-18.92) <.007.44 (2.87-19.29) <.001 4.25 (1.14-15.82) .031

0.70 (0.26-1.92) .500
0.49 (0.16-1.47) .203

0.54 (0.19-1.52) .243
0.99 (0.75-1.32) .960

1.14 (0.69-1.89) .609
2.94 (1.46-5.92) .003

1.27 (1.06-1.52) .010
0.94 (0.74-1.19) .618

14.18 (8.86-22.70) <.00B.05 (7.19-23.68) <.0015.29 (6.88-33.94) <.001

2.19 (1.18-4.08) .013 2.15 (0.92-5.04) .077 2.49 (0.97-6.40) .058

1.07 (0.88-1.31) .498
1.05 (0.62-1.75) .874
0.55 (0.29-1.04) .067
0.94 (0.51-1.76) .863
0.58 (0.28-1.22) 152
1.73 (0.37-8.19) .497

0.96 (0.32)

1.00 (0.00)
804
2403

Abbreviations: OR = Odds Ratio; Cl = Con dence Interval; ref = reference category; = Number of

aAge 16 = T3 (range 15-17); Age 19 = T4 (range 18-20); Age 22 = T5 (range 21-23); Age 25 = T6 (range 24-26)



100 | Chapter 6

6.4 Discussion

In this study, we aimed to describe the treatment gap in specialist mental health care
during the transition from adolescence to adulthood, and to explain this gap using the
big ve markers of adulthood. We found an increase of specialist mental health service
use during the transition to adulthood, which was stronger for females than for males.
Furthermore, we found that of the big ve markers of adulthood only independent living
predicted increased use, whereas having a stable relationship predicted decreased use.
Conditional service use decreased for males roughly between the ages of 19 and 22, but
none of the big ve markers of adulthood were related to service use for males.

Limitations

Our study had several noteworthy strengths, as it is based on a large community sample
with high inclusion (de Winter et 2005) and retention rates (Nederhof é2Gl2), and a

long follow-up time (Oldehinkel et 2015). While many community-based studies typically
cover either adolescence or (young) adulthood, our study covered a large share of the
transition to adulthood.

The results from this study need to be interpreted while considering three
important limitations, however. First, we used assessment wave instead of age as our
operationalization of time. Age would have been a preferred operationalization as it
allows for a substantively more meaningful interpretation of the results, but our data
indicated that respondents who participated late at a particular assessment wave had
more problems in life as well as increased rates of health care use. This was probably caused
by extensive recruitment e orts aimed at vulnerable adolescents, such as additional house
visits, which were typically employed towards the end of an assessment wave. It is known
that extended recruitment e orts may adversely a ect the quality of the data (e.g. Kessler,
Little and Groves, 1995), and late response was indeed associated with more missing data
in TRAILS (de Winter e805). That said, the use of extended recruitment e orts was
successful at reducing non-response bias at baseline (de Wint&085aland during
follow-ups (Nederhof et &012), thereby adding much value to the study. As we did not
nd indications of an increase of the treatment gap during the transition to adulthood,
the use of assessment wave rather than age is unlikely to have had any in uence of the
substantive conclusions of our study.

The second limitation is that we used the marginal quasi-likelihood (MQL) estimation
approach with a rst-order Taylor approximation, while penalized quasi-likelihood (PQL)
with a second-order Taylor approximation is typically recommended fur binomial logistic
multilevel analysis (Rasbash eR@l7). Second-order PQL is known to be prone to
convergence problems, however, especially if the number of units at the lowest level, in



Specialist mental health care use during the transition to adulthood | 101

this case the number of assessment waves, is small (Hox 2002). This was probably what
caused convergence problems in this study as well. Recommended remedial strategies,
such as using rst-order MQL estimates as starting points for second-order PQL estimates
and bootstrapping (Rasbash efall7), did not solve these convergence problems, which
forced us to use rst-order MQL. Compared to second-order PQL, rst-order MQL leads to
estimates that are biased downwards. Hence, the e ects reported in this study are likely
underestimated, and thus should be considered conservative.

The third limitation is that we used parent- (ages 16 and 19) and self-reported (age 22
and 25) mental health care use data. We have used administrative specialist mental health
care use data in previous studies (Jorg 2056, Raven et 2017, 2018), but decided not
to include these in this study because these data were only available up to December
2011. By then TRAILS participants were about 21 years old, thus leaving an important part
of the transition age, from age 22 to age 25, uncovered. We know that specialist mental
health care use is underreported; only 58% of the adolescents who were identi ed in the
administrative data had parent-reported specialist mental health care uss Q12Q16).

This has probably caused an underestimation of the e ects. Nevertheless, in a study on
time-to-treatment we found that analyses based on registered care and self-reported care
yielded very similar results (Raven 20aF).

Specialist mental health care use during the transition to adulthood

Reijneveld et al. (2014) previously showed, also using TRAILS data, that specialist mental
health care use had increased by almost 75% between age 11 and age 19, from 4.2% to
7.4%. In this study, we showed that specialist mental health care use increased by another
75% to 12.6% at age 25. Together, the results of both studies suggest an accelerating
growth of specialist mental health care use between late childhood and early adulthood
in The Netherlands. This growth is the opposite of the ndings from a number of US-based
studies, in which mental health care use was reported to decrease during this transition
by as much as 30% to 50% (Pottick @0818; Yu et &008; Copeland et 8D15a). The
prevalence and onset patterns of mental disorders in Dutch adolescents are very similar
to those in the US (Merikangas e2@l0b; Ormel et &015), as is the estimated treatment
gap in adolescence (Merikanga®l.2011; Costellet al.2014; Jorgt al.2016; Ravest al.
2017). It is therefore unlikely that di erences in the biosocial development may account
for these opposite patterns of service use during the transition to adulthood, which points
towards substantial institutional di erences between The Netherlands and the US as more
potent explanations.

One such key di erence between the US and The Netherlands regards health care
insurance (Babitsch et 2D12). In the US, not having health care insurance is much
more common than in Western European countries (Paris261.@), at least until the
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introduction of Obamacaré(Blumenthal & Collins 2014), and insurance coverage in the

US is especially low for young adults (National Center for Health Statistics 2016). Service
use in the US has been shown to decrease in the period of 18 to 21 years (@bpeland

al. 2015a), a period during which young adults are required to start paying for their own
health care insurance. In a country like The Netherlands, the entire population is obliged
to have health care insurance (Schafer 20HD), and the number of uninsured children is

very low (Statistics Netherlands 2012). Health care insurance in The Netherlands is universal
and independent from income, which is almost the opposite of health care insurance in
the US. Although even US-based studies have shown inconsistent ndings (XQ0&; al.
Ringeiseret al2009; Copeland et 2015a; Miller et &0D16), insurance status is much less

likely to be an important correlate of service use in Western Europe than in the US.

Our results also suggest that conditional service use, that is, service use among those
with an apparent need for care, increased between ages 19 and 25. Part of this e ect may
well be an artefact of our use of self-report for emotional and behavioral problems (cf.
Copelancet al. 2015), rather than combining views from multiple informants. Parents and
teachers are highly important in the help-seeking process in adolescence (Ebatello
1998; Logan & King 2001; Zwaanswijk 20@ba), but even at the age of 16 adolescents
themselves are already the driving force behind specialist mental health care uset (Raven
al. 2018). Over time and with increased life experience, young adults are likely to improve
their abilities to recognize mental health issues and nd their way in the health care
system. Furthermore, it takes time before individuals with mental health problems seek
help (ten Have et &013a; Raven et 2017), which suggests that service use at ages 22
and 25 may be at least partially due to problems that had their onset at ages 16 or 19, or
perhaps even earlier. A nal explanation for the growth in (conditional) service use may be
increased attention for mental health in Dutch government policy over the past decade,
with depression as one of the focal points (Ministerie van VWS 2006).

Service use di ered markedly by sex; while males and females made about equal use
of specialist mental health services at age 16, service use increased more than twice as
fast for females than for males between age 16 and age 25. When taking the entire period
between age 11 and age 25 into account, service use among females increased more
than six fold, whereas among boys it increased by only about 50%. A large part of this
di erence occurred between the ages of 14 and 22, where service use among females
tripled while among males it actually decreased by about 15%. A highly similar pattern was
also observed based on administrative data from the Dutch specialist mental health care
sector as a whole (GGZ Nederland 2013). Sex di erences are well-known not only in the
development of psychopathology (Rutter, Caspi and Mo tt, 2003), but also in service use
(e.g. Zwaanswijk et al., 2003; Reijneveld et al., 2014, Li, Dorstyn and Denson, 2016). Potential
explanations for this sex di erence include that females are more likely than males to
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recognize and discuss their mental health problems, whereas males are more likely than
females to deny their problems (Gudmundsdottir & Vilhjalmsson 2010). Sex di erences
in health care use can be explained further by the types of disorders for which males
and females seek help; while males typically receive care for disorders with an onset in
childhood or adolescence, females typically receive care for disorders with an onset later
in adolescence, such as mood, stress-related, and eating disorders (Paan&tdl)et al.

Predictors of specialist mental health care use

The main patterns of the overall increase of service use and the lower rate of service
use among males than females found in the descriptive analyses were re ected in the
results from the multilevel models. These models also showed that service use was more
likely among participants with a disadvantageous family background, such as having
divorced parents and having parents with a history of internalizing problems. Although
such problems are commonly associated with service use, they are strongly associated
with psychopathology as well (Ford 2008). Self-reported internalizing and externalizing
problems, often used as a proxy for need for care, were also related to increased service
use. In line with our previous ndings using administrative data, internalizing problems
were a better predictor of service use than externalizing problems (RavezO#8)al.

One explanation may be that, whereas disruptive behavior allows access into child and
adolescent psychiatric services, it does not do so into adult services (Za@18}. al.
Although the e ects found for males were mostly non-signi cant, similar e ect sizes were
signi cant among females, which suggests that the multilevel models for males had a
relatively low power.

Of the big vé' markers of adulthood, independent living predicted higher use of
services, whereas being in a stable relationship predicted lower use. This may point to lack
of adequate social support as a particular vulnerability factor that may increase the need
for professional help. In fact, social support has been found to increase as the number of
achieved markers increases (Baggio 2046). The other markers of adulthood, having
completed education, being employed, and being a parent, did not predict service
use. In their study, Copelaetdal (2015) also found that the markers of adulthood were
mostly not associated with service use, although they did report that independent living
predicted less service use in general and insurance-based service use in particular. One
of the reasons for the lack of predictive power of the markers of adulthood may be that
these actually indicate a successful transition to adulthood, rather than being adequate
proxies for the stresses experienced during the transition (Baggk0&6alFurthermore,
the markers may a ect service use di erently in di erent situations, such as having a child
in the late teens versus in the mid-twenties or leaving the parental home while starting
a new education in a city where one does not know many people versus leaving the
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parental home to start cohabitating with a signi cant other. A nal reason for the lack

of predictive power may be that our study did not fully cover the transition period, as

is indicated by our nding that our study participants had achieved on average only 2.5
markers of adulthood by age 25. This is in accordance with ndings of delayed adolescence
and young adulthood (Arnett 2000; Twenge & Park 2017), and suggests future research on
the transition to adulthood needs to cover an extended age range, perhaps up to age 35.

Conclusion

This is one of the rst European studies to analyze specialist mental health service use
longitudinally during the transition to adulthood. Its results convey two important
messages. First, service use increased throughout the transition period, rather than
showing a marked decrease as has been found in a number of US-based studies (Pottick
et al.2008; Yu et &008; Ringeisen et 2009; Copeland et &015a). This di erence

is most likely caused by institutional di erences. Second, the treatment gap is still very
large throughout the transition period despite the steady increase of service use. A large
treatment gap for mental disorders has been identi ed in many countries worldwide
(Wanget al.2007a, 2007b), including in the US (Wang 20@5) and The Netherlands

(ten Have et a2013a). This suggests that rather than being solely dependent on country-
speci ¢ institutions, a large part of the treatment gap is due to factors that are attributable
to mental disorders in general, which calls for government policies and programmes aimed
at reducing the treatment gap (World Health Organization 2001; KohRO&£t4)l.
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Abstract

Background. Most evidence for treatment e ect in adolescents stems from RCTs, but trial

participants do not resemble routine care patients. It is largely unknown to what extent

adolescents in routine mental health care bene t from treatment. The aim of this study

was to investigate clinical trajectories in treated and untreated adolescents with a clinical
level of problem behavior.

Method. We used data from four measurement waves of the Tracking Adolescents’
Individual Lives Survey (TRAIE32B0), of which the rst three waves could be included

to analyze the course of mental health problems. We identi ed 59 adolescents with a
clinical level of problem behavior on the Child Behavior Checklist or Youth Self Report and
rst specialist mental health contact between the ages 13.5 and 16. Adoless266) (

with a clinical level of problem behavior but without mental health care use served as
control group. A psychiatric case register provided data on number of treatment contacts.
Using regression analysis, we predicted the e ect of (duration of) treatment on post-
treatment problem scores, adjusting for pretreatment course.

Results. Treated adolescents more often had a (severe) diagnosis than untreated
adolescents did. Pretreatment trajectories barely di ered between treated and untreated
adolescents. Specialist treatment predicted an increase in follow-up problem scores,
regardless of the number of sessions.

Conclusions. The quasi-experimental design calls for modest conclusions. We might
however need to take a closer look at real-world service delivery, and invest in developing
treatments that can achieve sustainable bene ts.

Key words: Adolescents; Mental health; Mental health services; Treatment Outcome;
Cohort Studies
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7.1 Introduction

Practice parameters in adolescent mental health care are largely based on randomized
controlled trials, which are considered the gold standard in studying treatment e cacy
(Birmaheet al2007). However, treatment e cacy can be di erent from the e ectiveness
seen in ‘the real world'. In daily practice, adolescents are treated in mental health facilities
rather than in university settings; they su er from high levels of comorbidity, often leading
to exclusion from RCTs (Rothwell 2005); treatment choices are based on availability and
preferences of both clinicians and clients; and clinicians do not regularly receive state-of-
the-art training, at least not as frequently and well-timed as professionals involved in RCTs
(Weisz et a2013).

Research on adolescent treatment e ectiveness in the real world is still scarce (Angold
et al.2000; Weiszt al.2006; Jorg et &012; Neufeld et &017) and methodologically
challenging (Hodgson et aD07). A possible approach is to conduct pragmatic RCTs with
few exclusion criteria and a focus on clinically meaningful outcome measures (Stallard et al.
2012). Another approach is to study treatment bene ts using Routine Outcome Data (ROM).
These studies are not randomized, based on routinely collected data in everyday practices
and present reliable change index or clinically signi cant change scores of patients
receiving varying kinds of treatment (de Beurs 204l; Barkham et 2012; Mechler &
Holmqvist 2016). Unfortunately, these types of clinical studies do not allow comparing
treatment e ects against a condition without treatment. This comparison requires a
population-based study in which not all participants diagnosed with a psychiatric disorder
seek help. The merits of such observational studies, such as large sample sizes, long-term
outcomes, naturalistic treatment selection, and a heterogeneous population (Hodgson
et al.2007), obviously have to compete against a lack of randomization, which poses a
threat to internal validity. Observational studies conducted so far suggest that treatment
has a very modest to negligible e ect on follow-up symptomatology (Angold2d);
Zwaanswijlet al.2006; Jorg et &012; Asselmann et2014; Patton et &014; Nilsen et
al.2015). Furthermore, none of these observational studies incorporated the pretreatment
course of symptoms in the analysis, and so ignored that it might be di cult to bene t
from treatment once on a downwards track (Angold &0810). And nally, the ‘dose’ of
treatment is usually not taken into account, while a dose-response relationship may be
important evidence for e ectiveness (Howard el@86; Andrade et 2000).

In the present study, we investigated adolescents with a potential need for care, to
test whether future treatment users and non-users di ered in emotional and behavioral
problem scores, number of diagnoses, disorder severity, or pretreatment trajectories.
In addition, we examined whether specialty mental health treatment was e ective in
reducing emotional and behavioral problem levels while controlling for pretreatment
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course of these problems, and whether this e ectiveness showed a dose-response
relationship with the amount of care received.

7.2 Material and Methods

Participants

This study is part of the TRacking Adolescents’ Individual Lives Survey (TRAILS), a
prospective cohort study of Dutch adolescents with the aim to explain the development of
mental health (de Winter et 2005). The present study involves data from four assessment
waves, which were held bi- or tri-annually, starting March 2001. The study was approved
by the Dutch Central Committee on Research Involving Human Subjects (CCMO). TRAILS
participants were selected from ve municipalities in the North of the Netherlands,
including both urban and rural areas. Children born between 1 October 1989 and 30
September 1991 were eligible for inclusidr=(3483), providing that their schools were
willing to cooperate and that they met the inclusion criteria. Over 90% of the schools
accommaodating 2935 eligible children agreed to participate in the study. Of these, 76.0%
(n=2230, mean age = 11.09 years, SD = 0.56, 50.8% girls) were enrolled in the study, which
means both child and parent gave written informed consent. Capacity for consent was
determined by excluding schools accommodating children with intellectual disabilities. As

in all population studies, TRAILS participants had a certain likelihood of developing mental
health problems that would require professional attention later on. However, mental (ill)
health was not assessed prior to enrollment nor in any way linked to participation in this
study. Due to the exclusion of schools serving individuals with intellectual disabilities, we
are con dent that all TRAILS participants had the capacity to provide informed consent.
Non-responders were more likely to be boys, have a low socioeconomic background,
and perform poorly at school (de Winter eR@05). Of the 2230 T1 participants, 96.4%

(n = 2149, age 13.56 + 0.53, 51.0% girls) participated in the rst follow-up assessment
(T2), while the response was 81.4% 1816, age 16.27 + 0.73, 52.3% girls) at T3, and;
84.3%n( = 1881, age 19.1 + 0.60, 52.3% qirls) at T4. Figure 7.1 represents a timeline of the
TRAILS assessment waves, in which the participants’ mean age is depicted as well as the
average time (in months) between the waves. TRAILS has been successful in recruiting
(at T1) and maintaining (at T4) a diverse sample of adolescents, including a vulnerable
subsample in terms of socio-economic position, psychopathology, academic achievement
and substance use (de Winter e280D5; Nederhof et &012). Due to these extended
recruitment e orts, these adolescents still participate in TRAILS.
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Figure 7.1. Timeline of the TRacking Adolescents’ Individual Lives Survey (TRAILS) from T1 to T4

Psychiatric Case Register

Providing that both TRAILS participants and their parents gave written permission to do so,
we linked their TRAILS records to the Psychiatric Case Register North Netherlands (PCRNN),
which registers mental health care use since 2000. The register includes specialty treatment
in child, adolescent and adult mental health and substance abuse service organizations in
the North of the Netherlands, a catchment area of 1.7 million inhabitants. Primary (youth)
mental health care services are not included, nor are psychiatrists and psychologists in
private practice and commercially based mental health services. Although the use of
these types of mental health care was assessed by parent self-report, the exact starting
date of treatment was not. Therefore, for the current study, we only used mental health
care use registered in the PRCNN. The PCRNN registers the number of ‘care events’, which
can be an outpatient contact, part-time treatment day or clinical care day (24 hours). Part-
time treatment days were weighted twice and clinical care days three times as heavily as
outpatient contacts, to construct a measure for number of contacts that re ected the
intensity of the treatment.

Matches between TRAILS records and PCRNN data were based on the rst three |
of the last name, postal code and birth date. This allowed for a likelihood match of 959
Changes in last name or postal code were accounted for, and matches in twin pairs we
checked manually. One twin pair could not be uniquely matched and was excluded.

Measures

Emotional and behavioral problems were assessed at T1, T2 and T3 by the parent-reported
Child Behavior Checklist (CBCL) and by the self-report version of this questionnaire, the
Youth Self-Report (YSR) (Achenbach & Rescorla 2001). These questionnaires contain a
list of behavioral and emotional problems, which are rated over the past 6 months. A
Total Problem Score scale was constructed as the mean of all problem behaviors, that is,
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aggressive, rule-breaking, anxious/depressed, and withdrawn/depressed behavior, somatic
complaints, thought problems, attention problems and social problems (Achenbach &
Rescorla 2001). Teachers were asked to rate the problem behaviors of the participants at
T1, T2 and T3 with the Teacher Checklist of Psychopathology (TCP), which is based on the
Teacher Report Form and contains descriptions of problem behaviors corresponding to
the eight syndrome scales of the CBCL and YSR (de Wing&0&; loordhof et 2008).

DSM IV diagnoses were established by administering the Composite International
Diagnostic Interview (CIDI) (Kessler & Ustiin 2004), a fully structured lay-administered
diagnostic interview, at T4, when participants were 18-20 years old. The DSM-IV disorders
considered in this study covered four diagnostic classes: mood disorders (bipolar | and
Il disorders, major depressive disorder and dysthymia), anxiety disorders (agoraphobia,
generalized anxiety disorder, social phobia, speci ¢ phobia, panic disorder, separation
anxiety disorder, obsessive-compulsive disorder and adult separation anxiety disorder),
behavioral disorders (attention-de cit hyperactivity disorder (ADHD), oppositional de ant
disorder, and conduct disorder) and substance use disorders (alcohol dependence and
drug dependence). Organic exclusion criteria, for disorders caused by physical illness, and
diagnostic hierarchy rules, for disorders better explained by other disorders, were used
where applicable. Disorder severity was determined using criteria proposed by Merikangas
and colleagues (Merikangas eR@ll0a), based on impairment in functioning and levels
of distress. Mood and anxiety disorders were considered severe if the symptoms cause at
least a lot of impairment and at least severe distress. Behavioral disorders were considered
severe if the symptoms caused at least at lot of impairment. ADHD was considered severe
if the adolescent or parent reported clinical levels of ADHD problem behavior on the YSR
or CBCL (see below), and panic disorder, agoraphobia and substance dependence were
considered severe by de nition.

Data-analysis

We included only participants with a potential need for specialty mental health treatment,
de ned as a clinical level of problem behavior reported at least once between T1 and
T3 on the YSR or CBCL. The clinical cut-o as established by ASEBA, the cut-o that
discriminated best between a normative sample of non-referred respondents and a
sample of referred respondents, was at the 90th percentile (T score 64), and depended
on sex (YSR; CBCL) and age (CBCL) (Achenbach & Rescorla 2001). Cut-o s for the TCP were
not available, indicating no respondents were identi ed based on TCP scores. Of the 2230
TRAILS participants, 615 (26.6%) met the clinical cut-o . Of these, we selected participants
with their rst entry in the PCRNN between T2 anch¥39( 9.6%). This reduced our
sample considerably but it was necessary to take this time period to be able to calculate
a pretreatment course of mental health problems between T1 and T2, and to be able
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to measure follow up mental health problems between T3 and T4. We compared this
treatment group with a control group of adolescents who also met the clinical cut-o but
received neither registered nor self-reported specialty mental health treatment up to T4.
The inclusion criteria for the control group were met by 166 (27.0%) participants; all other
participants with clinical CBCL or YSR scores had either self-reported mental health care,
or registered care at some point between T1-T4, but not between T2-T3. Approximately
10.4% of all data points were missing; 20 complete datasets were generated by multiple
imputation using predictive mean matching. The results of the analyses were pooled
according to Rubin’s rules (Rubin 1987).

We used the Students t-test to test whether the treated group had higher emotional
and behavioral problem scores at T2 (pretreatment) than the untreated control group,
and whether the two groups di ered in the number of DSM-IV diagnoses or number of
severe disorders.

Next, we examined di erences in the change of problem scores prior to the treatment
period, to test the hypothesis that problem levels deteriorated prior to treatment (i.e.,
between T1 and T2) in the treatment group and remained stable or improved in the
untreated controls. The pretreatment trajectories were calculated by subtracting the T1
from the T2 problem score; hence, a positive value indicated an increase in problems. We
performed the analyses for self-reported, parent-reported, and teacher-reported problem
scores.

Third, we used Ordinary Least Squares (OLS) regression analyses to test the e ect of
treatment on post-treatment (T3) problem scores when controlling for baseline problem
scores (T2), the pretreatment course of problems (T2 minus T1), age at T3, and sex. Because
we hypothesized a dose-response e ect of treatment, we included four dummy variables
for treatment intensity, according to Angold and colleagues (2000): 1-3 sesdion<{8
sessionanEll), 9-17 sessioms=18) and 18+ sessions=(8). The reference category was
‘no treatment’ (n=166, the control group). We again performed these analyses for self-
reported, parent-reported, and teacher-reported data. We noticed, after our rst analyses,
that in spite of the fact that all adolescents had a potential need for care, the groups
were not quite comparable in terms of severity and number of diagnoses. Therefore,
we included the following additional confounders in the regression analysis: intelligence,
socio-economic position, familial vulnerability to internalizing and externalizing problems,
di erent temperament facets and the number of stressful life events experienced between
T1 and T3. These factors have been shown to a ect problem levels (J&2g1).aRll
analyses were conducted using IBM SPSS Statistics 22 (IBM Corp. 2013).
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7.3 Results

Since participants were selected on the basis of emotional and behavioral problem scores
in the clinical range, the mean emotional and behavioral problem scores were high (Table
7.1). Whereas parents and teachers reported more emotional and behavioral problems
in the — future — treatment users, self-reported problems were not signi cantly di erent
between the two groups, except at T3 where treated adolescents had higher self-reported
problem scores. Compared to untreated adolescents, treatment users more often had a
diagnosis as assessed by the CIDI, and also more had a severe disorder (Table 7.1).

Table 7.1. Pooled descriptive statistics and t tests comparing treated 0a88% with untreated

controls (=166)

Untreated  Treated T test
mean/%  mean/% t (df) p(2- 95% ClI
(SE) (SE) tailed)

Sex (malé) 46 (4) 46 (7) 0.00 (102) 0.998  (-15-15)
Age in years at T3 16.25 (6) 16.43 (0.11) -1.47 (829) 0.142 (-0.44-0.06)
T1 Self-reported total problems (YSR) 0.49 (0.02) 0.49 (0.03) 0.21 (10390) 0.830 (-0.06-0.07)
T2 Self-reported total problems (YSR) 0.44 (0.02) 0.46 (0.03) -0.65 (876) 0.517 (-0.08-0.04)
T3 Self-reported total problems (YSR) 0.43 (0.02) 0.53 (0.03) -2.82 (2176) 0.005 (-0.17--0.03)
T1 Parent-reported total problems (CBCR)37 (0.01) 0.43 (0.03) -2.18 (9308) 0.029 (-0.13--0.01)
T2 Parent-reported total problems (CBCQ)29 (0.02) 0.39 (0.03) -3.58 (363) 0.000 (-0.17--0.05)
T3 Parent-reported total problems (CBCQ)25 (0.02) 0.44 (0.03) -5.77 (174) 0.000 (-0.26--0.13)
T1 Teacher-reported total problems (TCB)33 (0.03) 0.41 (0.04) -1.60(336) 0.110 (-0.19-0.02)
T2 Teacher-reported total problems (TC®)37 (0.03) 0.55 (0.05) -2.85(182) 0.005 (-0.3--0.06)
T3 Teacher-reported total problems (TC®¥2 (0.05) 0.69 (0.09) -2.87 (61) 0.006 (-0.45--0.08)
Any CIDI mood disorder (ref=ho) 18 (3) 45 (8) -3.26 (61) 0.002 (-44--11)
Any severe CIDI mood disorder (refno) 7 (2) 30 (7) -3.11 (52) 0.003 (-37--8)
Any CIDI anxiety disorder (ref=ho) 33 (4) 57 (8) -2.79 (70) 0.007 (-41--7)
Any severe CIDI anxiety disorder (ref&no) 7 (2) 14 (5) -1.19 (59) 0.239 (-18-5)
Any CIDI behavior disorder (ref=ho) 19 (3) 34 (7) -1.87 (64) 0.066 (-31-1)
Any severe CIDI behavior disorder (ref=no) 8 (2) 23 (6) -2.10 (56) 0.041 (-28--1)
Any CIDI substance dependence (ref£no) 6 (2) 18 (6) -1.93 (54) 0.058 (-25-0)

1-3 treatment contacts 0 (0)
4-8 treatment contacts 0 (0)
9-17 treatment contacts 0 (0)
18+ weighted treatment contacts 0 (0)

17 (5)
22 (5)
31 (6)
31 (6)

YSR = youth self-report; CBCL = child behavior check list; TCP = teacher checklist of psychopathology;

CIDI = Composite International Diagnostic Interview; SE = standard error; df = degrees of freedom;

Cl = con dence interval

AVariable not imputed; data available for all treated cases and untreated controls
BVariable not imputed; data only available for CIDI responde#itst(eated cases and181 untreated controls)
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Next, we investigated whether pretreatment trajectories di ered between future
treatment users and non-users (Figure 7.2). The change in total problems between T1
and T2 was rather small in both groups, and not signi cantly di erent from each other. If
anything, the self- and parent-reports suggested an improvement in problems, rather than
deterioration. Teachers did observe a deterioration of problem levels in future treatment
users compared to non-users, but as mentioned, this di erence was not signi cant.

Figure 7.2. Comparison pooled pretreatment trajectory (T1-T2) problem behavior as reported by
the child, parent and teacher between treated cases and untreated controls

Our nal aim was to test whether treatment has a positive e ect on emotional
and behavioral problem levels when adjusted for baseline severity, pretreatment
trajectories, age and sex, and the additional confounders known to in uence problem
levels: intelligence, socio-economic position, familial vulnerability to internalizing and
externalizing problems, di erent temperament facets and the number of stressful life
events experienced between T1 and T3. Treatment predicted an increase, rather than a
decrease, in post-treatment self- and parent-reported problem scores (Table 7.2).
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Post-hoc analyses

We performed four post-hoc analyses in an attempt to understand increase in problems
scores despite (intensive) specialty treatment in our study.

First, we repeated the analysis with other outcome measures: social well-being, social
functioning, family functioning, and academic performance, to nd out whether treatment
would ameliorate functioning rather than psychiatric symptoms. More treatment was
associated with more problems in social and family functioning but not with academic
functioning and social well-being.

Second, we adjusted the weights of the treatment intensity; initially part-time treatment
days were weighted twice, and clinical care days three times as heavily as outpatient
contacts. To nd out whether this might have caused bias, we varied with weights by
setting equal weights for all types of treatment, as well as by assigning quadratic weights
(outpatient weight = 1, part-time treatment days weigh 3 times and clinical care days nine
times as heavily as outpatient contacts). In either way, the coe cients barely changed. We
also varied with the categorization of treatment sessions in combination with intensity:
<10 outpatient sessions; >10 outpatient sessions; day treatment; clinical care. Although the
coe cients were now less comparable, they were not very di erent from those presented
in Table 7.2.

Third, we performed a regression analysis in the treated cases only and used treatment
dose as a continuous variable rather than four dummy variables. Because the number of
treatment sessions was not normally distributed, this variable was log-transformed before
analysis. The e ects were very small and non-signi cant.

Last, we selected a sample of adolescents with a potential need for care based on the
presence of one or more DSM-IV diagnoses according to the CIDI, instead of on CBCL- and
YSR-based emotional and behavioral problem scores. This yielded groups that were slightly
smaller but the results were comparable. Data of all sensitivity analyses are presented in
Appendix Tables A7.1-A7.9.

7.4 Discussion

Main ndings

Treatment users were more severely distressed; more often had a diagnosis and more
often a disorder that was classi ed as severe. The pretreatment trajectories did not di er
signi cantly between future treatment users and non-users. Specialty mental health
treatment predicted an increase in follow-up problem scores, regardless of the number
of treatment sessions.
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Interpretation

Treatment was provided to those with most problems. Hence, parents and teachers
appeared able to recognize severe mental health problems, and the care allocation system
worked adequately.

However, treatment was not associated with an improvement in any of the outcomes
under study, including social and academic functioning, and social wellbeing. This
is comparable to ndings of most naturalistic cohort studies (Zwaarswajk2006;
Pattonet al.2014; Nilsen et 8D15), with few exceptions (Angold e2@00; Neufeld et al.
2017). As far as we know, our study is the rst to evaluate bene ts of real-world specialist
treatment, in which the ‘control group’ received no treatment at all, while selection bias
and confounding by indication was reduced to a minimum, and pretreatment course as
well as the dose of treatment was taken into account.

Various explanations for our ndings can be thought of. First, it is highly likely that those
with most serious problems enter the health care system, qualifying for intensive and
long-term treatment. Their problems might not have resolved, even after six years, in spite
of specialty treatment. In our study, it may look like treatment makes them worse, while
in fact their problems are serious, multiple and long lasting. Second, treated adolescents
might have improved directly following treatment, but relapsed at some point thereafter.
Naturalistic follow-up studies have shown that, although almost all adolescents reach full
remission of the index episode, many experience a relapse or develop another psychiatric
disorder within two to four years thereafter (Curry @0al). Third, recent literature on
the dose-response relationship has postulated that rates of change might di er between
persons and that those who change fast might need fewer treatment sessions than
those who change slowly. The dose of treatment is thus dependent upon treatment
responsiveness; patients tend to stay in therapy until they reach a ‘good enough level’ of
improvement (Baldwin et &009). By aggregating data, we might have missed varying
patterns of change. However, we used dummies for number of treatment sessions, rather
than assuming a linear dose-response relationship, giving us the possibility to pick up on
these fast responders. The data did not give evidence of such a subgroup. Finally, although
treatment in this group led neither to a long-term decrease in emotional and behavioral
problems nor to better social, family or academic functioning, it could have caused an
improvement in an area that was not measured, e.g. coping or self-esteem.

Strengths and limitations

The study has some limitations that need to be taken into account. First, we had no
information on speci ¢ treatment modalities patients received, which is a common
limitation in naturalistic studies like this (Baldial.2009). Consequently, we were not
able to explore e ectiveness for di erent types of treatment. Second, this is a small sample
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size study, some results may arise due to chance alone, and we may lack statistical power
to detect small e ects. Third, we excluded adolescents with (only) self-reported mental
health care use due to unknown starting date; for the current study, we needed to calculate
both a pretreatment and post-treatment course and thus needed information about exact
treatment period. Whether this might have in uenced the outcome, other than downsizing
our sample size, depends on the question whether we expect treatment in private practices
or commercially based treatment centers to be superior to treatment provided in regular
mental health care organizations. We have found no evidence of such in the literature.
Fourth, in comparing treated and untreated adolescents, we cannot ignore possible
confounding by indication. Although both groups had scores at the clinical level on the
CBCL, the treated group appeared more severely distressed, indicating that improvement
of symptoms at follow-up is harder to achieve in this group. In a previous, quite comparable
study of our group (Jorg et 2012), we applied propensity score matching to overcome
di erences between treated and untreated adolescents. We divided the group into mental
health care users and non-users, tested which variables were associated with mental
health care use, made propensity scores of each individual probability of accessing mental
health care, sorted both groups from low to high propensity, and, lastly, made pairs of
untreated and treated adolescents with the same or most similar propensity score. This
method yielded exactly the same results as our more conventional multivariate linear
regression analyses in which we took account of the confounders. We thus assumed that
the propensity score matching would not lead to di erent results in the current study, of
which the sample size would probably be too small to carry out this method adequately.
Nevertheless, even though we may not ignore possible confounding by indication, the
fact that this study, like our previous (Jorg 8042) shows no evidence of a reduction of
problems at follow-up, in spite of specialty treatment, is a bothersome nding at any rate.
The study also has important strengths, of which the rst is the homogeneous sample.
From the TRAILS cohort, which includes 2230 adolescents, we were able to identify 59
adolescents with emotional and behavioral problems in the clinical range, who had their
rst treatment contact between age 13.5 and 16 and for whom we could calculate a
pretreatment (i.e., between age 11 and 13.5) problem course. Second, our sample consisted
of respondents from the general population, re ecting all naturally occurring co-morbidity
patterns. This increases the external validity of the results. Third, the potential need for
care was de ned in two ways. We selected participants with emotional and behavioral
problems in the clinical range, by either self- or parent report, and con rmed their
distressed state by establishing the presence of DSM-IV disorders by the CIDI (Kessler &
Ustiin 2004). Fourth, specialty mental health care use was derived from a psychiatric case
register, una ected by recall bias. Furthermore, the multiple assessment waves enabled the
investigation of pretreatment trajectories of mental health problems as well as problems
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levels after the onset of the treatment. Lastly, the availability of multi-informant reports
enabled us to compare parent-, teacher- and child-reported emotional and behavioral
problem levels.

Conclusion

This study con rms earlier ndings that in ‘real world’ mental health service delivery, the
most severe cases are treated, but treatment is not associated with sustainable reduction of
symptoms. Andrews et ahowed that, even in the impossible scenario in which everyone
with a disorder seeks help and receives evidence based treatment, we can only avoid 40%
of the burden caused by mental disorders (Andreiwd.2004). Evidently, evidence for
treatment e ectiveness from observational studies has to be considered with caution.
Even though issues of confounding by indication, selection bias and non-randomization
are addressed, it is still possible results are biased by unmeasured variables. On the other
hand, no randomized design is possible when studying the e ect of treatment-as-usual
for adolescents from the general population seeking or not seeking help. This study shows
that those seeking help are more severely distressed than those who do not. However,
the treatment they receive does not ameliorate their problems, which is a troublesome
nding. In many countries, (adolescent) mental health care budgets are cut and health
care reform leads to a shift towards primary care rather than specialized care. When we are
not even able to e ectively help adolescents in secondary care, how can we expect these
adolescents to cope with their problems in primary care? Rather than cutting budgets
and reforming health care, we better invest in research and development of bene cial
treatments for adolescents with mental health problems.
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Abstract

Objective. The aims of this study were to describe untreated remission of depressive
and anxiety problems in adolescence and young adulthood, and to assess the extent
to which untreated remission is associated with residual symptomatology, relapses, and
future treatment-seeking.

Methods. Data from the Dutch community-based cohort study TRacking Adolescents’
Individual Lives Survey (TRAILS) were used. The Youth Self-Report (YSR) was administered
at ages 11, 14, 16, and the Adult Self-Report (ASR) at ages 19, 22, and 25. Participants who
scored in the clinical range at a particular age were considered cases. If cases no longer
scored in the clinical range in the subsequent assessment wave, they were considered

in remission. Remission was considered partial if cases scored in the subclinical range.

A relapse was de ned as scoring in the clinical range in the assessment wave following
remission.

Results. The depressive and anxiety problems of approximately 80% of the cases who did

not use specialist mental health care had remitted three years later. Untreated remission
was mostly full rather than partial. The proportion of cases with a relapse after untreated

remission varied by age. Between a quarter and a half of the cases whose problems had
remitted without treatment did use mental health care in the future.

Conclusion. Untreated remission appears common in adolescence and young adulthood,
but requires the attention of policy makers and health care professionals. Future research,
in which confounding is handled adequately and the course of common mental disorders
is mapped in su cient detail, is needed to investigate the prognostic value of untreated
remission.

Keywords: Adolescent, Depressive disorder; Anxiety disorder; Recurrence; Prognosis
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8.1 Introduction

Mental disorders are highly prevalent in the general population (Kessl&E%,82005a;

Bijlet al.1998; Slade et 2009; de Graaf al2012). Recent prospective longitudinal studies
show that most people will experience mental health problems at some point in their lives
(Mo tt et al2010; Copeland et 2011; Steel et 2D14), much like physical illness (Angst et
al.2016). As a result, mental disorders are among the leading causes of burden of disease
(Whitefordet al.2013a; Ferrari et2014). Mental disorders are often left untreated (Kohn
et al.2004; Wang et &007a), which suggests that unmet need is high and needs to be
addressed. Although the presence of a mental disorder is often used as a pneegl for
for carg the mere presence of a disorder is not enough to warrant treatment (Sareen et
al. 2013; Wang et &016). Considering the prevalence of mental disorders, treatment of
all these disorders would make a particularly costly endeavor (Regi2@@8)alMuch
research has therefore focused on identifying those who need treatment the most.

The opposite question, who is most likely to remit — or, depending on the time frame,
recover — from their mental disorder without treatment, is equally relevant. The literature
on ‘Untreated remissibar tatural recovetynitially focused on substance use. This body
of literature started already in the early 1960s (Winick 1962), and has painted a fairly
positive picture in which many substance use problems tend to remit without help from
professionals or peers (Klingemann €2@l0). A focus on common mental disorders,
in particular depression, followed from the early 1980s onward (Kellei982all ike
substance use disorders, mood and anxiety disorders commonly remit without treatment
(Richards 2011; Whiteford eR@l3b; Vriends et 2014). Results from studies like the one
by Spijker and colleagues (2002), who showed that half of the cases with a major depressive
episode recover without treatment within three months, have led to the application of
a period ofwWatchful waitingin medical guidelines (van Straten e2@10). A handful of
recent studies that have speci cally aimed at untreated remission. Results from the National
Epidemiologic Survey of Alcohol and Related Conditions (NESARC) in the US showed that
51% of adults without treatment had remitted from their mood, anxiety or substance use
disorder after three years (Sareen €t04B). A replication study using the Netherlands
Mental Health Survey and Incidence Study-I (NEMESIS-1) showed that 65% of adults without
treatment had remitted from their mood, anxiety or substance use disorder after one year
(Wanget al.2016). Using the more recent NEMESIS-2 data, Nuyen and colleagues (2014)
showed that 88% of adults with a mood or anxiety disorder and without mental health
care use was in remission after three years. The literature thus suggests that a majority of
cases with a common mental disorder remit without treatment contact.

The evidence base is mostly based on adult samples, however, with only a few
exceptions (e.g. Keller et 4988, 1992). In adolescence, mental disorders are highly
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prevalent (Merikangas et 2010a; Ormel et 2015), and associated with a high burden
of disease (Gost al.2011; Erskiret al.2015) and poor functional outcomes (Copelend
al. 2015b; Ormel et &017). Many adolescents do not receive treatment for their mental
disorder (Merikangas et 2011; Jorg et &016), and if they do, the time-to-treatment is
often long (Raven et @D17). Therefore, knowledge on the naturalistic course of common
mental disorders in adolescence is urgently needed. As mental disorders in adolescence
are typically recurrent rather than chronic in nature (Ormel2&14), information on
recurrence is needed in addition to information on remission.

In this study, we used data from six assessment waves from a community-based
sample of adolescents (Oldehinkel eR@l5), thereby covering the age range of 10
to 26 years. The aims of this study were to describe untreated remission of depressive
and anxiety problems in adolescence and young adulthood, and to assess the extent
to which untreated remission is associated with residual symptomatology, relapses, and
future treatment seeking. Based on previous studies in adults, we expected to nd that
(1) untreated remission between two consecutive assessments is common in adolescents.
Furthermore, we expected that untreated remission is often (2) partial rather than full, and is
often followed by (3) a relapse and (4) future mental health care use. The data that we used
did not allow us to assess how long participants were free of symptoms, and thus we were
unable to distinguish between remission and recovery. We will use therwmissith
and telaps&for the remainder of this study, and follow their respective de nitions as
suggested by Frank and colleagues (Frank Erl). A remission is considered a period
during which an individual no longer meets the criteria for a disorder. A remission can
be full, when symptomatology is ho more than minimal, or partial, when evidence of
symptomatology continues to be present although not at clinically relevant levels. A
relapse is de ned as a return of symptoms at clinically relevant levels following a remission.

8.2 Methods

Sample

The data used in this study were from the Tracking Adolescents’ Individual Lives Survey
(TRAILS) (Oldehinkel e@l5), a prospective population-based cohort study aimed at
explaining the development of mental health from early adolescence into adulthood.
The TRAILS sample, response rates, and study contents have been described in detall
elsewhere (de Wintat al.2005; Huismaat al.2008; Nederhadt al.2012; Ormedt al.

2012; Oldehinkel et aD15). In short, after the exclusion of children whose schools refused
participation 1§=338) and children with serious mental or physical health problems or
language di culties (=210), informed consent to participate in the study was obtained
from 2230 (76.0%) out of 2935 eligible children and their parents. Teacher-reported levels
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of psychopathology did not di er between responding and non-responding children,
but boys, children with a lower socioeconomic background, and children with relatively
poor school performance were more likely to be non-responders (de Wint@066al.

We used data from six consecutive assessment waves, which ran from March 2001
to July 2002 (T178230; 10-12 years; 51% girls), September 2003 to December 2004
(T2)n=2149; 12-15 years; 51% girls), September 2005 to August 206718163; 15-17
years; 52% girls), October 2008 to September 2016-1881;n18-20 years; 52% girls),
March 2012 to December 2013 (F3;778; 21-24 years; 53% girls), and February 2016 to
December 2016 (Ti6+1617; 24-26 years; 55% females) respectively. Drop-out was related
to being male, low parental socioeconomic position, and parent-reported externalizing
problems (Oldehinkel et &015). Extensive recruitment e orts lead to the inclusion of
more vulnerable adolescents, and prevented non-response bias at baseline (de Winter et
al. 2005), the positive e ects of which were still visible at T4 (Nederh@0apal.

The study waves were each separately approved by the Dutch Central Committee on
Research Involving Human Subjects (CCMO), and were all conducted according to the
principles of the Declaration of Helsinki.

Measures

Mental health problemgere assessed using the Youth Self-Report (YSR) (Achenbach
& Rescorla 2001) at age 11, 14, and 16, and the Adult Self-Report (ASR) (Achenbach &
Rescorla 2003) at ages 19, 22, and 25. We used the DSM-Aestade$toblerhgY SR),
“Depressive ProbléfisSR) and\hxiety Problem&YSR and ASR) (Achenbach 20641,

2003). The DSM-1V scales were developed because the items used to create the empirically
based scales sometimes di ered from the diagnostic criteria set by the DSM-IV (American
Psychiatric Association 1994). To this end, expert psychiatrists and psychologists were
asked to rate how consistent each item was with the diagnostic criteria of selected DSM-IV
disorders. For this study, we categorized depressive problems and anxiety problems as
‘normal, borderlingor tlinical level, using cut-o scores based on normative samples,
which were below the 93rd percentile, between the 93rd and 98th percentile, and above
the 98th percentile respectively (Achenbach e2G01, 2003). Participants who scored

in the clinical range of either the depression or anxiety scale were identi ed as cases.
Cases were considered to be in remission if they no longer scored in the clinical range in
the wave that followed on their identi cation as a case approximately three years later.
Remission was considered full if cases scored in the normal range, and patrtial if they scored
in the borderline clinical range. Finally, cases who were in remission and reported clinical
levels of depression or anxiety in the subsequent wave, approximately six years after being
identi ed as a case and three years after establishing remission, were considered to have
a relapse.
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Following Reijneveld and colleagues (2014) specialist mental healtwasassessed
through parent- (at ages 11, 14, 16, and 19) and self-reported (at ages 22 and 25) use of
outpatient mental health care, inpatient mental health care, psychiatric emergency care, and
mental health care professionals in private practices. Questions regarding the use of mental
health care covered the previous year (age 11), or the previous two years (ages 14 to 25).

Analytical strategy

We rst described whether participants scored in the normal, borderline clinical or clinical
range of depressive and/or anxiety problems, and thus how many were considered cases,
for each wave separately. Second, we described the proportion of cases who were in
remission at the subsequent wave. Third, of the cases in remission, we described the
proportion that reported a relapse in the wave following the remission. Fourth, to further
understand the meaning of remission, we described the proportion of cases with partial
remission and future use of specialist mental health services.

Descriptions are provided for each wave separately, as depression and anxiety at
age 11 are likely to di er substantially from depression and anxiety at age 19 or age 25.
Furthermore, descriptions are provided for three groups: (1) cases who reported mental
health care use during the index assessment wave (recent use); (2) cases who reported
mental health care use during the wave after the index assessment wave (incident use);
and (3) cases who did not report mental health care use during the index assessment wave
or the wave immediately after (no use).

Having reported clinical levels of depressive and/or anxiety problems is a prerequisite
for the subsequent analyses. Hence, the cases identi ed in step 1 are all included in the
analyses from steps 2 through 4. However, as the subsequent steps require additional
data (e.g. data from an additional assessment wave) and/or additional prerequisites (e.g.
relapse can only be analyzed in cases who reported remission), the number of cases in
the analyses is expected to decrease as a result. Therefore, the cases that are excluded
from the analyses will be speci ed as well, allowing for a case count equal to the number
of cases identi ed in step 1.

8.3 Results

Levels of depressive and anxiety problems

Table 8.1 shows the levels of depressive and anxiety problems by age. The proportion of
participants who scored in the clinical range was stable at just over 3% from age 11 to age
16, and increased to about 9% at age 25. The proportion of participants who scored in the

normal range was also stable at about 89%. At age 25 the proportions of participants who

scored in the borderline or clinical range deviated pronouncedly from the previous ages.
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Table 8.1. Levels of depressive or anxiety problems reported by age.

Age 11 Age 14 Age 16 Age 19 Age 22 Age 25

n % n % n % n % n % n %
Clinicalrange 70 3.2 70 3.3 60 3.6 86 5.1 68 45 120 91
Borderline range 163 74 143 6.8 117 7.0 90 53 96 6.4 107 81
Normal range 1961 89.4 1879 89.8 1484 89.3 1520 89.6 1335 89.1 1088 82.7

2194 100.0 2092 100.0 1661 100.0 1696 100.0 1499 100.0 1315 100.0

NotesAge 11 = T1 (range 10-12); Age 14 = T2 (range 12-14); Age 16 = T3 (range 15-17); Age 19 = T4 (range 18-
20); Age 22 =T5 (range 21-23); Age 25 = T6 (range 24-26).

Depressive and anxiety problems were categorizexandl, borderlineor tlinical level,

using cut-o scores based on normative samples, which were below the 93rd percentile,
between the 93rd and 98th percentile, and above the 98th percentile respectively
(Achenbach & Rescorla 2001, 2003).

Table 8.2.Cases in remission approximately 3 years after reporting a clinical level of depressive or
anxiety problems by age and use of specialist mental health services

Age 1l Agel4 Agel6 Agel9 Age?22 Age?25

n=70 n=70 n=60 n=86 n=68 n=120

n % n % n % n % n % n %
Recent mental health In remission 12 85.7 11 84.6 10 71.4 17 70.8 17 459 -

care use Notinremission2 143 2 154 4 286 7 29.2 20 541 -
Incident mental health In remission 4 80.0 5 714 3 60.0 8 80.0 4 571 -
care use Notinremission1 20.0 2 28.6 2 400 2 200 3 429 -

No recent or incident In remission 30 76.9 18 78.3 21 955 17 850 8 615 -
mental health care useNot in remission 9 23.1 5 11.7 1 45 3 150 5 385 -

Missing data 12 27 19 32 11 -
Not applicable 0 0 0 0 0 -
Follow-up too short - - - - - 120

NotesAge 11 = T1 (range 10-12); Age 14 = T2 (range 12-14); Age 16 = T3 (range 15-17); Age 19 = T4 (range 18-
20); Age 22 = T5 (range 21-23); Age 25 = T6 (range 24-26)

Depressive and anxiety problems were categorizetbanél, borderlinéor €linical level, using cut-o

scores based on normative samples, which were below the 93rd percentile, between the 93rd and 98th
percentile, and above the 98th percentile respectively (Achenbach & Rescorla 2001, 2003).

Age refers to the age at which clinical levels of depressive or anxiety problems were reported.

Recent mental health care use de ned as mental health care use reported at the same wave as the clinical
level of problems. Incident mental health care use was de ned as mental health care use reported one wave
after the clinical level of problems was reported.

Remission was de ned as normal or borderline problem levels at the wave following the wave at which the
respondent had clinical problem levels.
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Remission of depressive and anxiety problems

The proportions of cases whose problems had remitted by the next assessment wave
are shown in Table 8.2. Remission rates uctuated around 80% among cases who scored
in the clinical range at ages 11, 14 or 19. At 46% to 62%, remission seemed to occur less
among cases who reported clinical levels at age 22 compared to younger ages. Overall,
remission rates appeared similar across service use groups.

Partial remission of depressive and anxiety problems
Partial remission rates uctuated largely between 15% and 35% for cases who did not

report service use (Table 8.3). Compared to cases who used mental health services, partial
remission appeared to occur less often in cases who did not use mental health services.

Table 8.3. Cases in partial remission approximately 3 years after reporting a clinical level of
depressive or anxiety problems by age and use of specialist mental health services

Age 1l Agel4d Agel6 Agel9 Age?22 Age?25
n=70 n=70 n=60 n=86 n=68 n=120

n % n % n % n % n % n %
Recent mental health Partial remission3 25.0 5 455 2 200 4 235 8 471 -
care use Full remission 9 75.0 6 545 8 80.0 13 765 9 529 -
Incident mental healthPartial remissionl 25.0 3 60.0 1 333 4 500 2 500 -
care use Full remission 3 75.0 2 400 2 66.7 4 50.0 2 50.0 -
No recent or incident Partial remission8 26.7 6 33.3 4 190 2 11.8 4 500 -
mental health care useFull remission 22 73.3 12 66.7 17 81.0 15 88.2 4 50.0 -
Missing data 12 9 7 12 28 -
Not applicable 12 27 19 32 1 -
Follow-up too short - - - - - 120

NotesAge 11 = T1 (range 10-12); Age 14 = T2 (range 12-14); Age 16 = T3 (range 15-17); Age 19 = T4 (range 18-
20); Age 22 = T5 (range 21-23); Age 25 = T6 (range 24-26)

Depressive and anxiety problems were categorizetbamnél, borderlinéor €linical level, using cut-o

scores based on normative samples, which were below the 93rd percentile, between the 93rd and 98th
percentile, and above the 98th percentile respectively (Achenbach & Rescorla 2001, 2003).

Age refers to the age at which clinical levels of depressive or anxiety problems were reported.

Recent mental health care use de ned as mental health care use reported at the same wave as the clinical
level of problems. Incident mental health care use was de ned as mental health care use reported one wave
after the clinical level of problems was reported.

Remission was de ned as normal (full remission) or borderline (partial remission) problem levels at the wave
following the wave at which the respondent had clinical problem levels.

Relapse of depressive and anxiety problems

Relapse rates varied widely between ages and between service use groups, as is shown
in Table 8.4. The number of available cases was very low. Relapses seemed to occur more
often among cases who initially reported clinical levels of depressive and anxiety problems
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at ages 14 and 19 than at ages 11 and 16, as well as among cases who did not use mental
health services than among cases who did report service use.

Table 8.4.Cases with a relapse approximately 6 years after reporting a clinical level of depressive

or anxiety problems and 3 years after reporting remission by age and use of specialist mental
health services

Age 11 Age 14 Age 16 Age 19 Age 22 Age 25
n=70 n=70 n=60 n=86 n=68 n=120

n % n % n % n % n % n %
Recent mental health Relapse 2 333 2 200 1 111 5 417 - -
care use Norelapse 4 66.7 8 80.0 8 889 7 583 - -
Incident mental health Relapse 0 0.0 1 200 0 00 2 250 - -
care use No relapse 4 100.0 4 80.0 3 1000 6 75.0 - -
No recent or incident Relapse 1 43 4 250 5 278 7 412 - -

mental health care useNo relapse 22 95.7 12 75.0 13 72.2 10 58.8 - -

Missing data 13 3 4 5 - -
Not applicable 24 36 26 44 - -
Follow-up too short - - - - 68 120

NotesAge 11 = T1 (range 10-12); Age 14 = T2 (range 12-14); Age 16 = T3 (range 15-17); Age 19 = T4 (range 18-
20); Age 22 = T5 (range 21-23); Age 25 = T6 (range 24-26)

Depressive and anxiety problems were categorizatbaal, borderlingor tlinical level, using cut-o

scores based on normative samples, which were below the 93rd percentile, between the 93rd and 98th
percentile, and above the 98th percentile respectively (Achenbach & Rescorla 2001, 2003).

Age refers to the age at which clinical levels of depressive or anxiety problems were reported.

Recent mental health care use de ned as mental health care use reported at the same wave as the clinical
level of problems. Incident mental health care use was de ned as mental health care use reported one wave
after the clinical level of problems was reported.

Remission was de ned as normal or borderline problem levels at the wave following the wave at which the
respondent had clinical problem levels.
Relapse was de ned as clinical problem levels at the wave following remission.

Future mental health care use

Finally, Table 8.5 shows that approximately 70% of the cases who reported remission and
either recent or incident service use also reported service use at later ages. Among cases
in remission but without recent or incident service use, between 23% and 56% reported
service use at later ages.
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Table 8.5. Future use of specialist mental health services approximately 6 years or longer after
reporting a clinical level of depressive or anxiety problems and 3 years or longer after reporting
remission by age and use of specialist mental health services

Age 11 Agel4 Agel6 Agel9 Age?22 Age?25
n=70 n=70 n=60 n=86 n=68 n=120

n % n % n % n % n % n %
Recent mental healthFuture serviceuse 6 66.7 6 600 7 778 5 385 - -
care use No future serviceus8 33.3 4 40.0 2 222 8 615 - -
Incident mental healtliruture service use 3 75.0 3 60.0 2 66.7 4 50.0 - -
care use No future serviceusé 250 2 40.0 1 33.3 4 500 - -
No recent or incident Future service use 11 39.3 4 23.5 10 55.6 4 235 - -

mental health care usio future service usk7 60.7 13 76.5 8 444 13 76.5 - -

Missing data 5 2 4 4 > -
Not applicable 24 36 26 44 - -
Follow-up too short - - - - 68 120

NotesAge 11 = T1 (range 10-12); Age 14 = T2 (range 12-14); Age 16 = T3 (range 15-17); Age 19 = T4 (range 18-
20); Age 22 = T5 (range 21-23); Age 25 = T6 (range 24-26)

Depressive and anxiety problems were categorizetbasal, borderlingor tlinical level, using cut-o

scores based on normative samples, which were below the 93rd percentile, between the 93rd and 98th
percentile, and above the 98th percentile respectively (Achenbach & Rescorla 2001, 2003).

Age refers to the age at which clinical levels of depressive or anxiety problems were reported.

Recent mental health care use de ned as mental health care use reported at the same wave as the clinical
level of problems. Incident mental health care use was de ned as mental health care use reported one wave
after the clinical level of problems was reported. Future mental health care use was de ned as mental health
care use two or more waves after the clinical level of problems was reported.

8.4 Discussion

Our aims in this study were to describe untreated remission of depressive and anxiety
problems in adolescence and young adulthood, and to assess the extent to which
untreated remission is associated with relapses, residual symptomatology, and future
treatment-seeking. As we expected, untreated remission was common; about four out
of every ve cases did not report clinical levels of depression or anxiety after three years.
Partial remission and future use of specialist mental health care appeared to occur less often
in cases who did not use services around the time they reported clinical levels of depressive
and anxiety problems. The descriptive nature of our analyses and the low number of cases
we could include warrant cautious interpretation and modest conclusions, however.

Strengths and limitations

Our study pro ted from a number of strengths. We used a large community sample of
adolescents with high inclusion (de Winter 2@05) and retention rates (Nederhof et al.
2012), and a long follow-up time (Oldehimitell 2015). Our study covered the period from
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early adolescence (age 11) to young adulthood (age 25), during which the vulnerability for
developing mental disorders is high (Kessler 20@ra; Ormel et 2015).

For the interpretation of the ndings reported in this study, a number of limitations
need to be taken into consideration. First, we used cut-o scores of self-reported problems
to establish clinically relevant levels of depressive and anxiety problems rather than a
diagnostic interview to assess the presence of a mental disorder. We used the DSM-
oriented a ective/depressive problems and anxiety problems scales of the YSR and
ASR, which were constructed to cover the symptom criteria according to the DSM-1V
(Achenbactet al.2001, 2003). The DSM-IV depressive and anxiety problems scales have
been associated with high speci city but low sensitivity (Dingle2814). In particular the
anxiety scale has been found to perform suboptimal, probably because its items provide
only limited coverage of the anxiety disorders that are distinguished in the DSM-IV (Van
Langet al.2005; Ferdinand 2007, 2008). However, for this study we combined the scales of
depressive and anxiety problems. The scales have been found to be better at predicting
cases with co-morbid depression and anxiety (Dingle2&11d), and thus cases with only
either depression or anxiety may be underrepresented.

The second limitation of this study is that we were unable to map the course of
depressive and anxiety problems in between assessment waves, which were held two to
three years apart. We thus cannot exclude the possibility of multiple episodes in between
assessment waves. Furthermore, our data do not allow di erentiation between remission
and recovery. Remission is often de ned as being asymptomatic for at least two to three
consecutive weeks, and recovery as being asymptomatic for at least two to six consecutive
months (Frank et @991). The YSR and ASR have a six-month timeframe, and we therefore
may assume that most of the remissions re ected recoveries. We elected to use the terms
remission and relapse, however, because these require less strict criteria than recovery and
recurrence respectively.

The third limitation is that many cases had to be excluded from the analyses at some
point due to lack of data, mostly caused by attrition. For instance, of the 354 respondents
who were identi ed as a case between age 11 and age 22, 101 (28.5%) did not provide
their ratings of depressive and anxiety problems at the subsequent assessment wave. Thus,
we could not establish whether or not their problems had remitted. Although extensive
recruitment e orts by TRAILS have been shown to be successful in recruiting (de Winter
et al.2005) and retaining (Nederhof e28l12) vulnerable adolescents, attrition was still
substantial. The results presented in this study should therefore be interpreted with
caution, acknowledging the possibility that drop-outs’ depressive and anxiety problems
may show an unfavorable course.

The fourth limitation of this study is that the comparison of untreated cases with cases
who used recent or incident specialist mental health care services, i.e. cases who used
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specialist mental health care immediately prior or immediately after having reported clinical
levels of depressive or anxiety problems, may su er from confounding. Confounding is a
major di culty in observational studies (Bosco e2@10; Freemantle et 2013; Streeter

et al.2017). Cases who use specialist mental health care are inherently di erent from those
who do not; their mental health is generally worse, their environment often experiences
a higher burden, and their network is often less able to give the support needed to
cope with mental health problems (Zwaanswijk €@03; Sayal 2006; Ford 2008). These

di erences between treated and untreated cases are largely unobserved, however, despite
the broad range of measures assessed in a cohort study like TRAILS. There are several
ways of dealing with confounding, but the most e ective of these, randomization, is not
possible in observational studies. Statistical techniques such as adjusting for confounders
or propensity score matching were impossible due to our limited sample size. We therefore
presented only descriptive analyses, and refrained from statistical inferences. Despite the
issues associated with confounding, we feel that including treated cases does provide
some useful context for interpretation.

Untreated remission

The results from this study show that untreated remission is common in adolescence.
Interestingly, remission rates of cases who use specialist mental health care do not seem
to di er much from remission rates of cases who do use services. Partial remission does
seem to occur more often in service users than non-service users among cases who
reported clinical levels of depressive or anxiety problems at ages 14, 16, or 19. The number
of cases who experienced a relapse were particularly low in our analyses, which allows for
only a very limited interpretation of our results. One noteworthy observation is that the
relapse rate of non-service users was never lower than the relapse rate of service users.
The opposite was true for future service use, which was at no age higher for non-service
users than for service users.

Overall, these ndings allow for a tentative interpretation regarding non-service users.
Their depressive and anxiety problems often fully remit within three years, which is in line
with ndings from previous studies (Sareen 2@l3; Nuyen et 2014; Wang et 2016).

This group of cases, or their immediate environment, apparently does not experience
enough impairment or distress to seek help. One explanation for this nding may be that
non-service using cases experienced a rst episode of depression or anxiety. As the illness
progresses, episodes tend to increase in severity and recurrence increases as well (Kessing
et al.1998; Hardeveld et 2013; Scholten et 2D13).

Depressive or anxiety problems may thus return at a later age, which is in accordance
with earlier ndings that mental disorders in adolescence are typically more often recurrent
than chronic (Ormel et &015). That one in four up to one in two cases who experience
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untreated remission report the use of specialist mental health care six years or more after
they were identi ed as cases is also in line with our earlier nding that help-seeking for
mental disorders in adolescence can take many years (Rav@@®t)all hat many non-
service users often remit without treatment therefore should not be interpreted as if this
group is not in need of treatment. This is also re ected in the substantial proportion
of cases with an untreated remission but who enter into specialist mental health care
six years or more after having reported clinical levels of depressive or anxiety problems.
Rather, it seems important to detect such cases as a target group for early-intervention
programs aimed at preventing the development of new episodes. For such programs it
is of the utmost importance to include the views of parents and teachers, in addition to
adolescents’ and young adults’ own views, as these informants have all been identi ed as
playing an important role in the identi cation of depressive and anxiety problems (Raven
et al.2018).

While our results suggest that untreated remission is common in adolescence and
young adulthood, the data we used do not lend themselves for strong conclusions. We
were unable to track the course of depressive and anxiety problems into su cient detail
throughout the period under study. Furthermore, our sample size was not large enough
to allow for the use of statistical techniques that are available to deal with confounding.
These issues need to be addressed in future research into untreated remission, for instance
by collecting data from a substantially larger sample — although our original sample of
2230 adolescents is to be considered large for a population-based cohort study — and by
using life chart interview-like methods to map the course of common mental disorders in
su cient detail. Only through such observational studies will it be possible to investigate
the prognostic value of untreated remission — or natural recovery — for mental health in
adolescence and young adulthood.

Conclusion

In summary, this study provides tentative support for the conclusion that untreated
remission of depressive and anxiety problems is very common in adolescence and young
adulthood. While non-service users’ problems appear to fully remit more often than
problems reported by service users, the proportions of non-service users who experience
a relapse or report mental health care use in the future suggest that this is a vulnerable
group that should receive the attention of policy makers and health care professionals.









138 | Chapter 9

The overall aim of this thesis was to further understand the treatment gap in adolescence.
This thesis covered three topics: (1) mental health in adolescence (chapters 2 and 3), (2)
mental health care use in adolescence and young adulthood (chapters 4, 5, and 6), and (3)
adolescents with a need for care not in mental health care (chapters 7 and 8). In this chapter,
the main ndings from the previous chapters will be brie y summarized. Subsequently,
these ndings and their interconnectedness will be discussed in a broader context. Finally,
the main limitations of the studies reported in this thesis will be addressed, and some
clinical implications will be put forward.

9.1 Summary of study ndings

In chapter 2 we investigated the epidemiology of mental disorders in adolescence. We
found a lifetime prevalence of any mental disorder at age 19 of 45%, half of which was
associated with severe impairment or distress. Anxiety disorders were most prevalent,
followed by mood disorders, behavior disorders, and substance dependence. Attention
de cit hyperactivity disorder and phobias typically had the earliest age of onset, followed
by oppositional de ant disorder and conduct disorder, other anxiety disorders such as
generalized anxiety disorder and obsessive-compulsive disorder, mood disorders, most
often major depressive disorder, and substance dependence. Mental disorders were quite
persistent, indicating homotypic continuity, and also predicted the onset of disorders from
other diagnostic groups, indicating heterotypic continuity. Finally, we found substantial
co-morbidity, illustrated most by the fact that one quarter of all lifetime disorders and one
third of all severe lifetime disorders concentrated in only 5% of the sample.

In chapter 3 we compared clinical diagnoses established by a mental health care
professional with independently obtained diagnoses based on a fully-structured lay
administered diagnostic interview in a subsample of adolescents who were referred to
specialist mental health care. We found limited concordance between diagnoses from
both sources. Only about 1 in 3 adolescents with a mood or anxiety disorder according
to the diagnostic interview had a clinical diagnosis from the same diagnostic group. For
behavior disorders, this rate was about 2 in 3 adolescents. About 2 in 5 adolescents had a
clinical diagnosis that was not covered by the standardized diagnostic interview.

In chapter 4 we described the time-to-treatment of common mental disorders and
its correlates for contact with any health care professional and specialist mental health
care separately. Overall, almost half of the adolescents with a mental disorder had not
had contact with a health care professional regarding their disorder by age 19. The time
between the onset of a mental disorder and rst contact with a health care professional
varied considerably across disorders. It was shortest for mood disorders, although still less
than 50% of adolescents with a mood disorder had been in contact with a health care
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professional within two years after its onset. The time-to-treatment was typically shorter for
disorders a) that manifested later in adolescence; b) that were associated with more severe
levels of impairment or distress; and c) that were followed by the onset of a co-morbid
mood disorder. These ndings were largely replicated for specialist mental health care use.

In chapter 5 we investigated the relative importance of adolescents’ own perception
of their behavioral and emotional problems and the perceptions of their parents and
their teachers for rst contact with specialist mental health care between age 9 and
age 21. We found that internalizing problems, but not externalizing problems, predicted
the rst contact with specialist mental health care services. Furthermore, we found that
teachers’ perceptions are the driving force behind rst contact with specialist mental health
care services from age 11 to age 13, parents’ perceptions from age 13 to age 16, and the
adolescents’ own perceptions from age 16 onward.

In chapter 6 we described the treatment gap during the transition from adolescence to
adulthood, covering age 16 to age 25, and related it tdiheve’ markers of adulthood;
living independently, completing an education, getting employed, having a stable
relationship, and having children. Specialist mental health care use showed a continuous
increase throughout the transition period, although the treatment gap remained large.
The increase was stronger for women than for men. Of the markers of adulthood, living
independently increased whereas being in a stable relationship decreased the chance of
service use.

In chapter 7 we focused on the clinical trajectories of emotional and behavioral
problems in treated and untreated adolescents. Subsequently, in those adolescents who
received treatment in a specialist mental health care setting, we investigated the existence
of a dose-response relationship; i.e. whether an increase in the number of treatment
sessions predicted a decrease of emotional and behavioral problems. We selected a
subsample of adolescents with clinical levels of self- or parent-reported problem behavior,
and compared those with rst specialist mental health care use between age 13.5 and age
16 to those without any mental health care use. We found that adolescents in specialist
mental health care had higher levels of emotional and behavioral problems during the
study period than untreated adolescents, and more often had a (severe) mental disorder
at age 19. However, we found no di erence in the course of emotional and behavioral
problems during the years prior to treatment compared to the course of emotional and
behavioral problems in untreated adolescents over the same period. We also found no
evidence of a dose-response relationship in adolescents who used specialist mental health
care services.

In chapter 8 we aimed to describe remission of untreated depressive and anxiety
problems in adolescents and young adults with a need for care, and to assess the extent to
which mental health problems recurred after untreated remission. Of the adolescents and
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young adults who reported clinical levels of mood or anxiety problems, almost 80% did not
report clinical levels anymore at follow-up some two to three years later. Nevertheless, 15%
to 35% still reported subclinical levels, thus indicating partial remission. During any follow-
up after (partial) remission, 5% to 40% reported clinical levels again, indicating relapse,
and 25% to 50% reported specialist mental health care use in future assessment waves.

9.2 Mental health in adolescence

In chapter 2, we found a lifetime prevalence of any mental disorder at age 19 of 45%.
This is highly comparable to lifetime prevalence rates reported in studies using similar
methodologies from New Zealand (Fergusson & Horwood 2001) and the US (Merikangas
et al.2010a). Results from studies using a prospective study design suggest that the
prevalence of mental disorders may actually be much higher than studies using a cross-
sectional design. Mo tt and colleagues (2010) showed that their prospective study design
yielded prevalence rates that are twice as high as those reported in cross-sectional studies.
Copeland and colleagues (2011) reported a cumulative lifetime prevalence rate of any
disorder of no less than 82.5%, which is indeed almost twice as high as the prevalence rate
we found. Furthermore, Angst and colleagues (2016) reported a cumulative prevalence rate
of any mental disorder of 73.9% in their prospective study covering age 20 to 50. Based
on the results from prospective studies, they conclude that emotional and behavioral
problems are nearly universal in nature. One would thus expect that almost everyone will
be faced with emotional or behavioral problems at some point in their lives.

In all there is much support for the conclusion that mental health problems are highly
prevalent in adolescence. The signi cance of this nding is not so much in its absolute
value, however, but much more in its consequences. We showed considerable homotypic
and heterotypic continuity of mental disorders up until age 19. Other studies showed
that disorders with an onset in childhood or adolescence are predictive of disorders in
adulthood (Kim-Cohen et &003; Copeland et 2009; Kessler et 2012a), and that
approximately half of all cases will have developed their rst mental disorder by the age
of 14, and about three quarters by the age of 24 (Kessl&0&5al, 2007a, 2007b). Based
on this literature, we would expect that mental disorders established at age 19 are highly
predictive of mental disorders later in life. Next to consequences for mental health, the
impact of mental health on actual functioning is important for assessing the signi cance
of our ndings. In a study using TRAILS data, the adverse e ects of mental disorders on
functional outcomes in early adulthood, such as low educational attainment and suicidal
ideation, have already been shown (Oretel.2017). It would be very valuable to extend
TRAILS with a follow-up diagnostic interview as well as future assessments of functioning,
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to determine the signi cance of mental ill-health in adolescence for the transition to
adulthood.

Two other specic ndings regarding mental health in adolescence are worth
mentioning. First, mental disorders with a late age of onset in seem to be more often
associated with severe impairment or distress than disorders with an onset earlier in
life. Such an association could be explained by the same mechanism that underlies the
increased vulnerability for developing a mental disorder in adolescence. As demands on
adolescents increase over time, the inability to meet those demands creates stresses that
are increasingly di cult to cope with, in turn increasing levels of impairment and distress.
One could also imagine that newly developed symptoms cause higher levels of perceived
distress because they re ect an acute change, compared to older symptoms with which
one is more familiar and accustomed to.

A second nding worth mentioning is that mental disorders tend to concentrate in
a small group of adolescents. As we showed, a small group of adolescents consisting of
only 5% of our sample accounted for a quarter of the lifetime, past year, and past month
disorders, as well as one third of all severe lifetime disorders. As a result of the homotypic
and heterotypic continuity as well as increasingly falling behind on many domains of
adolescent and future adult functioning, this group of adolescents is very vulnerable. This
strong concentration of disorders may point to an underlying vulnerability for developing
mental disorders, such as the P factor dimension as proposed by Caspi and colleagues
(Caspet al.2014). E orts are required to identify such adolescents and intervene at an
early stage.

9.3 Mental health care use in adolescence

In this thesis, we addressed the use of mental health services in multiple chapters. One
interesting nding is that at age 19, almost half of all adolescents with a mental disorder
had been in contact with a health care professional, which is a relatively large proportion
compared to ndings from other studies (Merikangas 20&1; Jorg et &016). We de ned

the term health care professional very broadly, however, which probably contributed to the
high treatment rate we found. We included not only general practitioners, psychologists
and psychiatrists, but also clergymen, herbalists, and acupuncturists. Although we do not
know which professional was actually contacted, it is fair to assume that this latter group
contributed only marginally to the overall rate of service use. Another contributing factor
to explain the high treatment rate may be that the adolescents were only asked whether
they had ever talked to a health care professional about their symptoms. Talking about
symptoms does not imply that the adolescents actually received some form of treatment
at all, or, in case they did, that the treatment was e ective.
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From the use of any service we can zoom in on the use of specialist mental health
care. Also in chapter 4 we found that just over one quarter of the adolescents with a
mental disorder had been in contact with specialist mental health care. This rate is low
compared to other studies (Ford 2008). The most likely explanation for this is that we
excluded adolescents with an onset of any mental disorder before January 2000, when
study participants were roughly nine years old. Supporting evidence for this explanation
comes from a study by Jorg and colleagues (2016) in which the same TRAILS data were
used without excluding adolescents with early-onset disorders. They reported that
approximately one third of adolescents with a mental disorder had received specialist
mental health care (Jogg al.2016), which is similar to ndings from other studies (Ford
2008).

While in chapter 4 we used administrative data to assess specialist mental health
care use, in chapter 6 we used parent- and self-reported data. There, we found that the
treatment rate of adolescents with clinical levels of self-reported emotional or behavioral
problems increased from 11% at age 16 to 33% at age 25. Especially the treatment rate
at age 16 is likely to be underreported, however, probably because the parent’s view
on the adolescents’ mental health problems was not included. At ages 16 and 19, the
treatment rates we found (5.4% and 7.1% respectively) were slightly lower than those
reported by Reijneveld and colleagues (2014) (5.6% and 7.4% respectively), probably due to
study attrition at ages 22 and 25. Nevertheless, the increase of the treatment rate among
adolescents with clinical levels of self-reported mental health problems does match the
increased in uence of adolescents on their own service use as shown in chapter 5.

Although treatment rates by themselves are important indicators of how adolescents
fare, they do not tell us much about actual treatment. Adolescents who do make contact
with specialist mental health care may not be treated for the disorder that caused them to
seek help. In chapter 4, we found that lifetime treatment rates in specialist mental health
care of adolescents with a mood disorder was relatively low; whereas almost 65% reported
treatment contact with any health care professional, only 35% had been in contact with
specialist mental health care. This appears to be in contradiction with our ndings from
chapters 5 and 6, where we found that specialist mental health care use in adolescence
is driven by internalizing problems rather than by externalizing problems. However, our
ndings from chapter 3 may shed light on this apparent contradiction. There, we showed
that adolescents in specialist mental health care often did not receive a clinical diagnosis
from the same diagnostic group as the research diagnosis according to the diagnostic
interview. This di erence was especially profound for mood and anxiety disorders.
Together, these ndings suggest that the mental health problems that trigger help-seeking
may not be the same mental health problems as those that are treated by the clinician.
This can be explained by the developmental pattern of mental disorders as established
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in chapter 2. The presence of a mental disorder increases the risk of developing additional
mental disorders. As also discussed in chapter 4, throughout adolescence the demands
placed on the adolescents change. Adolescents may have developed coping strategies to
deal with their symptoms, but these may not be adequate to meet these new demands
and to keep functioning appropriately. This may in turn cause new symptoms to develop,
or existing symptoms to deteriorate, which further increases functional impairment and
distress. When the adolescents nally seek help, they may receive treatment for the source
symptoms rather than for the newly developed, co-morbid symptoms. In case of chapter
5, the age range that was covered, from age 11 to age 21, coincides almost perfectly with
the age range during which mood disorders have the highest incidence rate. Hence, while
incident emotional problems may trigger service use, other underlying problems may be
the focus of clinical intervention.

Overall, these results suggest that between one in four and one in three adolescents
and young adults with mental health care problems have been in contact with specialist
mental health services. A pattern emerges of an accelerated increase of specialist mental
health care use during late adolescence and early adulthood, driven by the development
of internalizing mental health problems during this period. These internalizing problems
are often mood disorders, in particular depression. Once having entered into the health
care system, health care professionals may diagnose and treat the underlying disorders
with an onset in childhood or early adolescence that preceded the mood disorders.

9.4 Adolescents with a need for care not using services

As we have shown, mental health problems are common in adolescence and young
adulthood, yet a substantial share of those with mental health problems do not use
specialist mental health services. This may be interpreted as unmet need for care (Aoun
et al.2004). How these adolescents fare was discussed in chapters 7 and 8.

The vast majority of adolescents with such an unmet need for care did not report
clinical levels of mental health problems at follow-up two to three years later, indicating
untreated remission. In general, a depressive episode is likely to remit within a couple of
months (van Straten et 2010), and untreated remission of depression has been found to
be more common in childhood and adolescence than in adulthood (Whitefor8@t34).
However, the absence of clinically relevant levels of mental health problems at follow-up
does not imply full nor lasting recovery. At follow-up, a proportion of adolescents often
still reported sub-clinical levels of mental health problems, which are a known cause of
substantial impairment (Robeetisal 2015). Furthermore, many adolescents who remitted
without using mental health care reported clinical levels of mental health problems or the
use of mental health services at subsequent assessment waves. This is in accordance with
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our conclusion from chapter 2 that most mental disorders are typically recurrent rather
than chronic. This recurrent nature may also further explain why the time-to-treatment is
often so long; if impairing symptoms keep on returning, adolescents are increasingly likely
to seek help, especially since their environments are becoming increasingly demanding.

Next to substantial unmet need for care, the results presented in this thesis thus also
show some indications that a part of adolescents with unmet need for care are likely to nd
their way into specialist mental health care. Studies using adult samples showed that in rare
cases it may even take several decades after onset until initial contact with mental health
care (Wang et &004, 2005). However, our ndings from chapter 7 immediately raise the
guestion of how much children and adolescents bene t from treatment. We did not nd
evidence that adolescents improved following the use of specialist mental health care,
which is in line with ndings from other naturalistic studies (Zwaanswijl2@08].J6rg et
al.2012; Patton et @014; Nilsen et 2D15). Interestingly, remission and recurrence patterns
found in treated adolescents (Cuetyal.2011) are remarkably similar to those we found
in adolescents with untreated mental health problems. We do need to tread carefully,
however, as we had a naturalistic study design and knew very little about the treatment
that the individual adolescents actually received. There are many methodological reasons
that can potentially explain why we did not nd a treatment e ect (c.f. J6rg 2214).

This by itself calls for very modest conclusions and a rm recommendation to undertake
naturalistic studies to investigate the e ect of treatment in child and adolescent mental
health care in the real world.

However, the literature does show that adolescents can bene t from treatment. For
instance, evidence-based treatment in child and adolescent mental health care has been
found to be more e ective than treatment as usual (Weisz 20@6). This may indicate
that these evidence-based treatments have not yet, or not e ectively, been implemented
in clinical practice. An alternative explanation may be that treatment is e ective at
attaining remission, but not at preventing relapse. This is in line with a review by Cox and
colleagues (2012), who concluded that it is unclear which treatment is most e ective at
preventing relapse in children and adolescents with depression. Thus, before being able
to draw de nitive conclusions, more research on the implementation of evidence-based
treatments and on relapse prevention are direly needed.

9.5 Predictors according to the behavioral model of health ser-
vices use

It is valuable to look at the results discussed in this thesis from the perspective of theoretical
models underlying mental health care use. We have chosen the behavioral model of health
services useveloped by Andersen (1968, 1995) as the stepping-stone, as it is a theoretical
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model that lends itself well for practical application in health services research. The
behavioral model mainly focuses on explaining service use by the means of predisposing,
enabling and need factors. The studies in this thesis covered a substantial part of the
model. Next, we will discuss the most relevant predictors that we included in our analyses.

Of the predisposing factors, sexl agevere most important. Our ndings that males
use mental health care more often than females in early adolescence, but are gradually
overtaken by females from middle adolescence onwards are consistent with the literature
(Zwaanswijk et &003; Sayal 2006; Ford 2008; Reijnevel@@t4l.

Ethnicitywas no important predisposing factor in our studies. This could be interpreted
as a positive sign, as apparently access to the Dutch health care system does not depend
on the ethnic background of adolescents. Caution is warranted when interpreting this
nding, however, as evidence from the literature is highly contradictory (Zwaanswijk et al.
2003; Sayal 2006; Ford 2008; Babitsct?2@12). In a recent Dutch study, which included
children from a particular part of the city of Rotterdam of whom two third of non-Dutch
ethnicity, mental health care use was shown to be less likely among ethnic minority
children than among Dutch children (Bevaart &44). Our results from chapters 4 and
6 showed a trend in the same direction, but the e ect were not statistically signi cant. As
adolescents from an ethnic minority background were underrepresented in TRAILS (Ormel
et al.2015), we may not have had su cient power to detect di erences that do exist in
the population. However, as Ford noted in her review, it is very di cult to appraise and
compare ndings related to ethnicity between studies, as due tatimeplex interaction of
culture, history, geography and race that make up ethnicity, [...] any in uence of ethnic minority
status on health and access to health care is unlikely to be the same for di erent ethnic grouj
in di erent locations at di erent tirhésord 2008, p. 908).

Parental separatiomas a predisposing factor that did prove important in multiple
studies presented in this thesis. Adolescents whose parents had separated were more
likely to use specialist mental health care than adolescents whose parents were still
together, which has been found in other studies before (Zwaanswijk@0%lh; Sayal
2006; Ford 2008). Parental separation is often seen as a process of stressful events, and
has been associated with child emotional and behavioral problems (Amato 2000). The
fact that children from separated parents nd their way into the health care system can
be interpreted positively, as therapeutic interventions have been shown to protect such
children from poor outcomes (Amato 2000). One would expect, however, that such
interventions are o ered as a part of youth social care rather than child and adolescent
mental health care (c.f. Reijneveld e2Gil4). An association between parental divorce
and specialist mental health care use therefore points at substantial mental health risks
above and beyond the risks that are addressed in therapeutic interventions aimed at
protecting children from the adverse e ects of their parents’ divorce. Especially considering
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the increase in the rate of divorce over the past decades, the mental health of children
from divorced parents is an important public health concern.

The last of the predisposing factors that was extensively covered in this thesis regards
socioeconomic backgrouhdchapters 4 and 5 we found that being from a low or middle
socioeconomic background was associated with higher rates of incident specialist mental
health care use compared to being from a high socioeconomic background. In chapter
6, however, we did not nd an association between socioeconomic background and
specialist mental health care use. Neither did Reijneveld and colleagues (2014), who covered
service use between ages 11 and 19, and to whose study chapter 6 was a follow-up. There
are di erences between the studies from chapters 4 and 5 and those from chapter 6 and
Reijneveld and colleagues (2014), however. In chapters 4 and 5 initial specialist mental
health care use was predicted using administrative data of specialist mental health services,
whereas in chapter 6 and the study by Reijneveld and colleagues (2014) all use of specialist
mental health care was predicted using parent- and self-reports. These di erences leave
two avenues to explain these seemingly contradictory ndings. First, parent- and self-
reported service use included private practices, whereas the administrative data did
not. Parents from a high socioeconomic background may prefer to send their children
to small private practices rather than typically large institutions. Second, socioeconomic
background was associated with any use of specialist mental health services, but not
with incident use. This suggests that parents from a high socioeconomic background
tend to send their children to specialist mental health care earlier than parents from a low
socioeconomic background. Some support for this explanation can be found in another
TRAILS study, in which it was shown that specialist mental health care use was actually
higher in adolescents from a high compared to adolescents from a low socioeconomic
background (Amone-P’Olak et24110). This study covered specialist mental health care
use between the rst two assessment waves, roughly between the ages 11 and 14. Parents
from a high socioeconomic background may be better able to recognize mental health
problems in their children at early stages, or to persuade their general practitioner to refer
them to specialist care than parents from a low socioeconomic background. In all, both
of these explanations leave room for at least a small degree of socioeconomic di erences
in access to mental health care for adolescents.

Enabling factors were hardly covered in this thesis. An important reason for this is that
many enabling factors, such as the availability, accessibility, a ordability, and acceptability
of services (Sti man et &004), are assessed predominantly at the community level. At
personal level, enabling factors such as educatidnincomemay not be adequate
predictors in adolescence and early adulthood, as participants’ achieved levels of education
and income often do not re ect their true potential. Furthermore, other in uential factors
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like personal competencasd social suppontere not consistently assessed throughout
the TRAILS study, and were therefore not included.

Need factors were addressed throughout this thesis. The need feasaypically
operationalized as mental health problems reported by participants, their parents, or their
teachers. The general conclusion that mental health problems predict specialist mental
health care use is all too obvious, however, and far from being a novelty. We did present
a number of interesting ndings that have not been reported before, however, such as
the shift from teacher to parent to adolescent as the driving force behind initial specialist
mental health care use in adolescence, and the typically long time it takes to seek help
after the onset of a mental disorder.

Need for care is highly predictive of service use, but the strength of this association
appears at odds with the treatment gap that we reported in chapters 4 and 6, and has
been consistently reported in the literature (Angold &0dl2; Vanheusden et2008a;
Merikanga®t al.2011; Jorgt al.2016). The behavioral model of health services use lays
bare an important caveat in the way need for care was operationalized in this thesis, and
in many other epidemiological studies (Regie.1998; Aouet al.2004). The measures
we used, such as the youth self-report (YSR) and adult self-report (ASR), typically assess the
presence of symptoms, but neglect the extent to which these symptoms are perceived as
requiring help. Despite the explicit inclusion of impairment criteria, illness perception is also
not incorporated in the diagnostic interview. Therefore, these instruments tap into illness
awareness at best. Awareness is only a rst stage in the help-seeking process, however.
Subsequently, problems need to be recognized as severe enough to require treatment. In
the case of children and adolescents, others such as parents and teachers also play a crucial
role in this process (Logan & King 2001; Sti man2&G#), as we also showed in chapter
5. Although the perception of need is thus a very important aspect of need for care, the
treatment gap cannot be explained by the use of measures that do not incorporate such
a perception. For instance, in a previous study using TRAILS data, Jansen and colleagues
(2013) showed that only approximately one third of adolescents whose parents reported
a perceived need for treatment actually received treatment. This suggests that additional
factors, such as those covering a larger part of the help-seeking process, need to be
included when trying to explain service use (Logan & King 2001; Sti meé208dal.

One important additional issue that needs to be addressed is that many predictors
of mental health service use are also associated with mental (ill)health. For instance,
parental divorce creates stresses that increase the child’s risk of developing emotional
and behavioral problems (Amato 2000). However, parental divorce is also associated with
increased service use (Sayal 2006), which can be explained by an increased perception
of a need for help, and increased reporting of child problem behavior by the parents,
as well as an increased likelihood of referral (Verhulst & van der Ende 1997). This issue is
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particularly important for community-based studies in which service users are compared

to non-service users (Ford 2008), such as the studies presented in this thesis. We always
included some measures of psychopathology in our analyses, but we cannot fully exclude
the possibility of some residual confounding.

9.6 Alternative models focusing on health services use

Altogether, the behavioral model was a valuable model for structuring the ndings
reported in this thesis. It helped us to identify factors that are important when analyzing
specialist mental health care use, but also showed which areas of interest were insu ciently
covered. However, although the behavioral model is very well suited when studying the
predictors of service use, it is worth reviewing our ndings from the perspectives of two
other well-known theoretical models: the pathway to psychiatric care model and the
network-episode model.

Thepathway to psychiatric care model by Goldberg & Huxley (1980, 1992) models the
health care system from an hierarchical perspective, as a 5-level pyramid. Each step on
the pathway is represented as a separate level, with lters in between representing the
selection processes encountered when progressing up the hierarchy. Psychopathology
in the community is at the bottom of the pyramid, and is best captured in chapter 2 of
this thesis. Mental health care use, the primary focus of this thesis, is represented at the
top of the pyramid, at levels 4 (outpatient services) and 5 (inpatient services). From this
perspective it is immediately apparent that the levels in-between the community and
specialist mental health care largely remain a black box in the studies presented in this
thesis. It is precisely these steps, however, that often have to be taken before being able
to enter into specialist mental health care, for instance due to the gatekeeper role of the
general practitioner in the Dutch health care system.

The question is therefore to what extent our ndings are biased because of this black
box. We know that the majority of cases with a mental disorder do not seek help, and thus
fail to pass even the rst Iter on the pathway to care. From chapter 4 we can gather that
these are primarily adolescents with a single mild mental disorder, who probably had an
onset early in life. If a mental disorder develops from a mild into a more severe disorder,
or if co-morbid disorders develop, the likelihood of entering into the health care system
increases. The most severe cases will subsequently be referred to mental health care, and
will be identi ed as users of mental health care in our studies. Eventually, only a fraction
of the cases who are identi ed in the general population as having a mental disorder
pass through the rst lters, which include recognition by one self or one’s parents, and
recognition and referral by the general practitioner. In The Netherlands, approximately
20% of children and adolescents with mental health problems recognized by their general
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practitioner were referred to specialist mental health care in 2008 (ZwaansvaKi&}. al.

Most cases with common mental disorders will never reach specialist mental health care.
From this point of view the value of psychiatric case registers, such as the Psychiatric
Case Register North Netherlands, for research on common mental disorders has been
guestioned (Munk-Jgrgensen et28l14).

Our results indeed show that adolescents often do not receive specialist mental health
care for their disorders. That does not necessarily mean, however, that the results we
presented in this thesis lose value because of adolescents who were obscured from our
sight in the black box of rst line health services. The rst indication to support the value of
our results is that no less than one quarter of the adolescents in our sample were identi ed
in the psychiatric case register. More speci cally, over one third of adolescents with at least
one mental disorder were identi ed (JOrg ePAll6). These are much higher proportions
than would be expected based on the pathway to psychiatric care model (Goldberg &
Huxley 1980; Munk-Jgrgensen e2@l4). The second indication is that the gatekeeper
role of the general practitioner in The Netherlands has been relaxed for children and
adolescents as the Youth Care O ce and preventive youth care also o er ways into the
health care system. Zwaanswijk and colleagues (2005a) showed that in The Netherlands,
the role of the general practitioner in providing children and their parents access into
mental health care was limited. The majority of children with a need for care reached
mental health care either directly, a route sometimes referredtte asnierican bypass
(Goldberg & Huxley 1980), or through other service providers, most often school-based.
These patterns were also observed in TRAILS; the vast majority of adolescents who used
specialist mental health services reported having consulted their general practitioner, but
school-based services were also often usedéfét@016). This is in line with results from
chapter 4, which suggest that approximately half of the adolescents who sought help for
their disorders had entered into specialist care by age 19. Based on these indications, we
conclude that we may have missed a sizeable number of adolescents who entered into
primary care but not specialist care. Hence, including primary care would have increased
the value of our research. However, we did capture a number of adolescents in specialist
mental health care sizeable enough to provide substantial value to our ndings.

Another theoretical model worth examining is the Network-Episodeddeelelped
by Pescosolido (1991, 1992, 2006). This model was developed as a response to one of
the main limitations of the behavioral model, namely that it mainly revolves around an
individual's access to services (Munson 20H?). This limitation is illustrated by the fact
that the behavioral model typically only explains approximately 20% of the variance of
service use (Sti man et 2004). The Network-Episode Model focusses on the interplay
between the dynamic processes of how individuals respond to health problems during the
entire course of an illness, thi@éss caréeand the social network in which the individual
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is embedded. Both aspects are especially relevant when examining mental health care use
among adolescents, but are less pronounced in the behavioral model.

The illness career is re ected most notably in chapters 2 and 7. In chapter 2, we
described the sequence in which mental disorders develop by showing that mental
disorders that develop over the course of adolescence are often preceded by mental
disorders that developed earlier in adolescence or childhood. In chapter 7 we showed how
mental (ill)health can uctuate over time. Therefore, the need for care is not a constant
that may trigger service use, as might be concluded from the behavioral model, but rather
varies over the illness career. From this perspective, our nding from chapter 4 that it often
takes many years before adolescents seek help for their mental disorders may be more
plausible than initially thought from the perspective of the behavioral model.

The way adolescents are embedded in their social network is also not easily
recognizable in the behavioral model. The social network is important for everyone, but in
particular for adolescents, as they are highly dependent on others for access to care. As we
showed in chapter 5, which actors from the social network drive entry into specialist mental
health care during adolescence shifts over time, from teachers to parents to eventually
the adolescents themselves. Considering the importance of the social network and its
social support system, it is highly likely that peers, and later romantic partners, also play an
important role in the dynamics that may culminate in mental health service use. The social
network was included in our studies only to a limited extent; we focused in particular on
the role of parents and teachers.

The role of rstline services, the illness career and the social network are all aspects that
are incorporated into the behavioral model, albeit not explicitly. The role of the general
practitioner can be interpreted as part of the evaluated need for care. The social structure
is referred to as a predisposing factor by Andersen (1995), while the social support that
one actually received is considered an enabling factor (Anderse20&BrlThe concept
of the illness career is somewhat more di cult to recognize in the behavioral model, but
can perhaps best be interpreted as the iterative processes between need, health behavior,
and outcomes. Overall, one of the great strengths of the behavioral model is its apparent
simplicity, but it is this perception of simplicity that is perhaps its most deceptive feature.

9.7 Strengths and limitations

The studies presented in this thesis all have their strengths and weaknesses, which were
addressed in each chapter separately. However, when discussing the ndings of these
studies from an aggregated perspective, it is also valuable to assess the overarching
strengths and limitations. Below, the strengths and limitations of the most prominent
features of the data that were used in this thesis are discussed.
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The rst key feature regards the use of TRAILS data, upon which all studies presented
in this thesis were based. In TRAILS, a cohort of youngsters was followed from pre-
adolescence to young adulthood, with assessment waves two to three years apart. To date,
TRAILS data have been used in over 300 international, peer reviewed publications, which
is a testimony to the quality of the study. This thesis bene tted from many of TRAILS' key
features, such as its high inclusion (de Winter28t0&) and retention rates (Nederhof et al.
2012), its highly multidisciplinary scope, which resulted in a very wide range of data being
available (Oldehinkel et2015), and its long follow-up time, which covered age 10 to age
26. The TRAILS data were not collected speci cally for the aims of this thesis, however. As a
result, it was not always possible to include all measures one would ideally have available.
Regarding the need for care, measures covering perceived need and coping would have
been excellent additions. The same goes for measures related to health beliefs, such as the
stigma surrounding mental health, and personal competences. The pathway to psychiatric
care could have been explored into more detail with the inclusion of more information
regarding the use of school-based services and the general practitioner. The importance of
the social network could have been re ected in the inclusion of measures assessing need
based on reports by a best friend or romantic partner. Furthermore, information about the
treatment that was received, such as type, length and outcome, would also have made
a valuable addition. However, the costs and time involved in collecting such data should
also be taken into consideration. Overall, the contribution of the TRAILS data to this thesis
has been much more valuable than newly collected data reasonably ever could have been.

A second key feature regards the use of administrative data of specialist mental health
care use. Adolescents (and their parents) were asked for consent to link their TRAILS data to
the Psychiatric Case Register North Netherlands (PCRNN), which contains information about
the use of specialist mental health care services and clinical diagnoses. The PCRNN covered
a geographical region and time period that largely overlapped with TRAILS. Although the
use of administrative data is a major strength, it was also associated with some limitations.
First, almost 25% of the TRAILS participants could not be included because there was no
consent for linking their TRAILS data with the administrative data, due to either attrition or
refusal. Although participants who did consent did not di er from those who refused or
whose consent was missing with regard to parent-reported specialist mental health care
use at the rst three assessment waves, it cannot be ruled out that this did introduce bias
into the nal sample we used. Second, administrative data were available from January
2000 to December 2011, which corresponds roughly to the period between the rst and
fth assessment waves in TRAILS. Data were not available from before 2000 (about the age
of nine) and after 2011 (about the age of 22). Furthermore, the coverage was also limited
with regard to geographic location; the data covered Groningen, Friesland and Drenthe,
the three northern provinces of The Netherlands, but not the rest of The Netherlands.
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This posed a growing problem as the adolescents got increasingly mobile as they grew
older; at the fth assessment wave (about the age of 22), some 13% of the participants had
moved to a part of The Netherlands that was not covered by the PCRNN. The data also
did not cover private practices and commercial institutions; which accounted for about
25% of all mental health care trajectories in child and adolescent psychiatry in Groningen,
Friesland and Drenthe (J@al.2016). Similarly, addiction care was not included. Finally,
the administrative data did not contain any details about the kind of treatment that was
received. It may even be that some adolescents who were identi ed in the PCRNN did
not receive any treatment at all. For instance, medical guidelines state that a suspected
mental disorder is enough to warrant referral to specialist mental health care (Nederlands
Huisartsen Genootschap n.d.), and thus adolescents may be referred back to primary care
if a mental disorder was not diagnosed in specialist mental health care.

The third key feature of this thesis is the use of the Composite International Diagnostic
Interview (CIDI) to assess the presence of mental disorders. The CIDI was administered at
the fourth assessment wave, when participants were 18 to 20 years old, and enabled us
to describe the development of mental disorders in the rst two decades of life. The use
of the CIDI is a major strength over the use of only questionnaires, because the structured
nature of the CIDI and the adherence to DSM-IV diagnostic criteria facilitate comparison
of ndings between di erent studies and translation to clinical practice. Reappraisal
studies showed that CIDI diagnoses can generally be considered valid when compared
to diagnoses obtained from blinded clinical interviews (Harc?€(0#l; Kessler et2009),
although the CIDI generally generates relatively high prevalence estimates compared to
other diagnostic interviews (Brugha et801; Polanczyk et 2015). One limitation of
the CIDI, and similar structured diagnostic interviews, is that diagnoses are not veri ed by
mental health professionals. However, through the use of lay interviewers, administering
the CIDI is considerable cheaper than administering a clinical interview, which opens up
the possibility for use of diagnostic interviews in large epidemiological studies. A further
limitation of the CIDI is that it provides little insight into how mental disorders develop
within individuals. For instance, we were able to di erentiate between mild and severe
disorders, but we were unable to track when a disorder turned from mild to severe or
vice versa. In addition, the CIDI does not easily allow for the identi cation of subthreshold
disorders, which is a drawback because subthreshold disorders are associated with
substantial burden (Roberts et24l15), and often develop into full syndrome disorders
(Shankmalet al2009). Recall bias is another limitation, as respondents may have forgotten
about symptoms for which they did not seek help, and they may not remember correctly
when particular events occurred. Finally, the CIDI covered only a selection of, typically more
common, mental disorders. It did not cover schizophrenia and pervasive developmental



General discussion | 153

disorders, and personality disorders were disregarded because such disorders are typically
not assessed in children and adolescents.

9.8 Implications for clinical practice and policy

The ndings presented in this thesis have several implications. We found that almost half
of all adolescents had developed a mental disorder by the age of 18, more than two thirds
of which had developed their rst disorder by the age of 12. Mental ill health in childhood
and adolescence has a long-lasting impact, not only with regard to the continuity of
mental health problems into adulthood, but also with regard to its detrimental e ects
on socioeconomic outcomes (Copeland ek@l5b; Ormel et &017). It is therefore of

vital importance to address mental health problems as early as possible. Considering the
di culty of identifying mental health problems at young age, policy makers should put
substantial e ort into universal prevention programs. Prevention programs have been
shown to be e ective in reducing both future mental health problems as well as the
detrimental e ects on outcomes (Greenbegal 2001; Weissberg et2003; Weisz et al.

2005; Merry et @&012). Ideally, policy makers should aim for long-term integrated universal
prevention programs, which focus on protective factors as well as risk factors, such as poor
parenting skills and children’s maladaptive personality traits (Orm20&8gland which
operate across multiple domains (Greenberg 208aL).

We also showed that many adolescents with mental health problems either do
not receive treatment at all, or wait a long time before seeking help. Help-seeking was
accelerated when co-morbid disorders developed. Since psychiatric history has been
shown to adversely a ect functional outcomes about as strongly as current mental
disorders in late adolescence (Oretall 2017), adolescents with mental health problems
need to be identi ed as early as possible. Therefore, universal prevention programs should
be supplemented by targeted prevention and early intervention programs aimed at
those youths who are at high risk of developing or who already have developed mental
health problems. Furthermore, considering that relapse of mental health problems is very
common in adolescence, intervention programs should also include relapse prevention.
Based on the currently available literature, we stress the importance of additional research
into the e ectiveness and implementation of such programs.

Based on our results, we recommend three focal points for prevention and intervention
programs. The rst should be aimed at schools, as school-based services have consistently
been shown to be an e ective point of entry into the health care system (Zwaanswijk
et al.2005a). Additionally, school-based intervention programs have been shown to be
e ective in reducing adolescents’ mental health problems (Neil & Christensen 2009; Calear
& Christensen 2010; Paulus &xd6). However, we found that from secondary education
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onwards, teachers’ ratings of adolescents’ mental health problems became less decisive
for entering into specialist mental health care. Therefore, programs should be developed
that aim at improving the quality of the relationship between teachers and students and
their parents.

The second focal point should be aimed at the family. Throughout this thesis, family-
related factors were consistently associated with specialist mental health care use. Adverse
family circumstances, such as a low socioeconomic position, parental separation, and a
history of parental psychopathology were all associated with increased levels of specialist
mental health care use. While this can be interpreted from a positive standpoint, that
care is received by those who are most vulnerable, it also stresses the importance of
looking out for these vulnerable families. Examples of potential intervention programs
include o ering information and education programs aimed at families from a low
socioeconomic background, o ering counseling aimed at the children for parents in
divorce, and addressing the child’s interest in the parent’s treatment. Another important
family-related factor is that child and adolescent mental health care use is associated with
the burden perceived by the parents (Angold e1298b; Sayal 2004; Ryan €X(4b).
Programs aimed at the family should therefore also focus on child and adolescent mental
health problems that may not burden the parents enough to seek help, as these problems
may develop into more serious problems later in life.

The third focal point should be aimed at mental health care professionals. Adolescents
often have a history of mental health problems before they reach specialist mental health
care, and the ones who do often show signs of co-morbid mental health problems. From
our data we cannot tell whether clinicians actually explored and recognized these co-
morbid problems, let alone whether they included them in their treatment plans. Clinicians
should at least be very aware of the high probability that the adolescents they see do su er
from co-morbid disorders. The thoughtful implementation of standardized diagnostic
assessments to uncover co-morbidity may help clinicians to tailor treatment plans to the
speci ¢ needs of their adolescent clients. Such assessments have been suggested to
improve the detection of emotional disorders (Reeves2zil#), which currently appear
to be missed by clinicians relatively often.

9.9 Conclusion

Overall, we showed that mental health problems are highly prevalent in adolescence.
Many adolescents do not receive timely treatment for their problems, and many do not
receive treatment at all. Even adolescents who do enter into specialist mental health care
may not be treated for all of their problems. Furthermore, mental health problems in
adolescence are highly recurrent, also after treatment. Although specialist mental health
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care use does increase between late adolescence and early adulthood, the treatment
gap remains an important public health concern. Considering the di culties in problem
recognition, navigating the health care system, and receiving e ective treatment, long-
term integrated universal prevention and intervention programs are needed.
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Appendix Table A3.1. Sample characteristics

PCRNN CIDE Sample®
% (SB % (SB) % (SB

Male (ref: female) 48.4 (1.2) 46.0(1.3) 45.5(3.5)
Lower educated at T4 (ref: intermediate or high) 7.3 (0.7) 7.9 (0.7) 14.0 (2.5)
Low IQ at T1 (ref: 85) 15.6 (0.9) 13.7(0.9) 21.0(2.9)
Lower educated parents at T1 (ref: intermediate or high) 22.4(1.0) 19.7(1.0) 24.0(3.1
High parental psychopathology at T1 (ref: lowest 75%) 19.2 (1.0) 18.1(1.0) 29.3(3.3)

High YSR/ASR total problems T1-T4 (ref: 3 or 4 x lowest 75%21.4 (1.0) 22.7 (1.1) 46.5 (3.5)
High CBCL total problems T1-T3 (ref: 2 or 3 x lowest 75%) 11.5(0.8) 10.2 (0.8) 33.3(3.4)
High TCP total problems T1-T3 (ref: 2 or 3 x lowest 75%) 3.8 (0.5) 3.3(0.5) 10.5 (2.2)

High parental stress T1; T3 (ref: 1 or 2 x lowest 75%) 10.6 (0.8) 9.5(0.7) 279 (3.2)
Poor school performance T1-T3 (ref: 2 or 3 x highest 75%) 14.1 (0.9) 12.5(0.8) 18.6 (2.8)
Poor physical health T1-T3 (ref: 2 or 3 x highest 75%) 18.0(0.9) 17.7(1.0) 11.5(2.3)

PCRNN = Psychiatric Case Register North Netherlands; CIDI = Composite International Diagnostic Interview;
YSR = Youth self-report; ASR = Adult self-report; CBCL = Child behavior checklist; TCP = Teacher checklist of
psychopathology

ABased on all TRAILS population cohort participants with consent to match with the iR@BIE) (

8Based on all TRAILS population cohort participants who completed the=C3B4Y

¢ Sample of cases who met all inclusion criteria (see Figure28(} n

The representativeness of the sample was examined using descriptive statistics of
socioeconomic variables and various types of problem indicator, as shown in Appendix
Table A3.1. The data are from the rst four assessment waves of TRAILS. The waves ran
from March 2001 to July 2002 (T1; N=2230, response rate=76.0%; mean age=11.1 years;
SD=0.6 years; 50.8% girls), from September 2003 to December 262443 2:asponse
rate=96.4%; mean age=13.6 years; SD=0.5 years; 51.0% girls), from September 2005 to
August 2007 (T3=h816; response rate=81.6%; mean age=16.3 years; SD=0.7 years; 52.3%
girls), and from October 2008 to September 201018814 response rate=84.3%; mean
age=19.1 years; SD=0.6 years; 52.3% girls).

The sample was described using the socioeconomic variables sex (male; reference:
female), low IQ (84; reference: 85) (Silverstein 1975), low parental educational attainment
(none through lower secondary; reference: higher secondary through tertiary) (de Winter et
al.2005), low socioeconomic position (lowest 25%; reference: highest 75%) (Amone-P’Olak
et al.2010), and severe parental psychopathology (highest 25%; reference: lowest 75%)
(Ormelet al.2005) as assessed at T1, and low educational attainment of the adolescent
(primary through lower secondary; reference: higher secondary through tertiary) (Veldman
et al.2014) assessed at T4. Emotional and behavioral problems were reported by the
adolescents (T1-T4) (Achenbach & Rescorla 2001, 2003), their parents (T1-T3) (Achenbach
& Rescorla 2001), and their teachers (T1-T3) (de Wint20@5)alOther measures were
high parental stress (T1, T3) (Abidin 1990), poor school performance (T1-T3) (de Winter et
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al.2005), and poor physical health (T1-T3). Continuous measures assessed at multiple wave
were combined into one. Respondents who scored in the top 25% of problem levels or
parental stress (or bottom 25% of school performance or physical health) at least twice
were categorized in the high problem/stress group (or poor performance/health group).
The study sample£200) was compared to the total sample of CIDI participants
(n=1584) and the total sample of participants who gave consent for linking the TRAILS
database to the PCRNMN-1698). The sample with consent for matching to the PCRNN
was largely overlapping with<1387), and very similar to the sample of CIDI participants.
The sample used to analyze diagnostic agreemef0(Q) was characterized by a poorer
socioeconomic background and higher levels of psychopathology than the sample with
consent for matching to the PCRNN1698) and the sample of CIDI participant$584).
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Appendix Table A5.1. Descriptive statistics of study variables for three groups of participants:
those without case register data, those who did not meet the inclusion criteria, and those who

were included in the study.

No register  Excluded Included Group
data participants participants di erences
@z (G ©F (p<.05)°
Mean (SD) Mean (SD) Mean (SD)

or % or % or %
Sociodemographic covariates
Male 51.9 64.1 46.5 1,2,3
Separated parents 32.5 54.7 29.0 1,3
Parental internalizing problems (Z score)  0.55 (0.83) 0.79 (0.86) 0.53 (0.77) 1,3
Parental externalizing problems (Z score)  0.20 (0.51) 0.34(0.61) 0.10 (0.35) 1,2,3
Parental SEP (Z score) -0.28 (0.80) -0.25(0.76) 0.06 (0.78) 2,3
Variables used for imputation (assessed at age 11)
Ethnic minority 16.7 7.6 8.6 1,2
Attending special education 8.1 20.0 2.9 1,2,3
Intelligence 93.16 (14.80) 95.72 (16.18) 98.95 (14.61) 2,3
Antisocial behavior 0.36 (0.41) 0.40(0.41) 0.29(0.31) 2,3
Family functioning 1.80(0.37) 1.87(0.35) 1.75(0.35) 12,3
Social behavior 14.00 (12.21) 25.41 (15.87) 10.75 (9.15) 1,2,3
A liation 3.85(0.59) 3.76 (0.63) 3.90 (0.54) 8
Fear 2.47(0.77) 2.56(0.73) 2.39(0.71) 2,3
Surgency 3.27 (0.98) 3.21(1.02) 3.34(0.89)
Shyness 2.54(0.90) 2.44(0.96) 2.51(0.87)
E ortful control 3.16 (0.66) 2.80(0.73) 3.30(0.67) 12,3
Academic performance 3.37(0.93) 3.28(0.95) 3.76 (0.84) 2,3
Specialist care
Parent-reported specialist care before 2000  12.5 100.0 - 1
Moved out of the region between T1 and 2012 8.2 8.2 8.3
Years between 2000 and specialist care - 3.03(3.14) 6.52(3.21) 3
Self-reported problems (YSR/ASR)
Internalizing age 11 0.36 (0.26) 0.39(0.26) 0.36(0.23)
Internalizing age 13 0.32 (0.25) 0.37 (0.25) 0.33(0.24) 1,3
Internalizing age 16 0.29 (0.24) 0.40(0.29) 0.31(0.29) 1,3
Internalizing age 19 0.24 (0.25) 0.34(0.29) 0.24(0.24) 1,3
Externalizing age 11 0.27 (0.20) 0.31(0.21) 0.27 (0.19) 1,3
Externalizing age 13 0.29 (0.22) 0.31(0.19) 0.28(0.19) 8
Externalizing age 16 0.32 (0.20) 0.38(0.23) 0.31(0.21) 1,3
Externalizing age 19 0.22 (0.21) 0.32(0.24) 0.22(0.20) 1,3
Parent-reported problems (CBCL)
Internalizing age 11 0.24 (0.19) 0.35(0.24) 0.23(0.19) 1,3
Internalizing age 13 0.21(0.18) 0.30(0.22) 0.18(0.18) 1,2,3
Internalizing age 16 0.20 (0.19) 0.30(0.23) 0.18 (0.18) i3
Externalizing age 11 0.26 (0.21) 0.40(0.27) 0.22(0.18) 1,2,3
Externalizing age 13 0.20 (0.20) 0.30(0.26) 0.15 (0.16) 1,2,3
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Appendix Table A5.1 (Continued). Descriptive statistics of study variables for three groups of
participants: those without case register data, those who did not meet the inclusion criteria, and
those who were included in the study.

No register  Excluded Included Group
data participants participants di erences
(@2 (G5 ®r (p<.05)°
Mean (SD) Mean (SD) Mean (SD)
or % or % or %
Externalizing age 16 0.22 (0.23) 0.30(0.27) 0.15(0.17) 1,2,3
Teacher-reported problems (TCP)
Internalizing age 11 0.40 (0.41) 0.49(0.42) 0.28(0.34) 1,2,3
Internalizing age 13 0.45(0.43) 0.56 (0.49) 0.38(0.39) 1,2,3
Internalizing age 16 0.49 (0.43) 0.55(0.39) 0.40(0.40) 3
Externalizing age 11 0.29 (0.44) 0.40(0.49) 0.17 (0.33) 1,2,3
Externalizing age 13 0.28 (0.47) 0.36 (0.52) 0.21 (0.40) 2,3
Externalizing age 16 0.42 (0.57) 0.37 (0.50) 0.18 (0.35) 2,3

aRespondents could not be included due to missing conse3Q), refusal to give consent293), no
unique match{=2) or missing records<48).

PRespondents were excluded if parents reported secondary care befora=200. (

°n=1478.

d41: groups 1 and 2 di er; 2: groups 1 and 3 di er; 3 groups 2 and 3 di er.

eAge 11 represents T1 represents age 11 (mean age 11.1; SD=0.6; age range 10-12 years).
'Age 13 represents T2 (mean age 13.6; SD=0.5; age range 12-15 years).

9Age 16 represents T3 (mean age 16.3; SD=0.7; age range 15-17 years).

"Age 19 represents T4 (mean age 19.1; SD=0.6; age range 18-20 years).

Abbreviations: ASR=Adult Sell-Report; CBCL=Child Behavior Checklist; SD=standard deviation; SEP=socio-
economic position; TCP=Teacher Checklist of Psychopathology; YSR=Youth Self-Report.
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Appendix Table A5.2. Number and percentage of cases with missing values by variable in the
raw data.

Cases with missing values

n (%)
Sociodemographic covariates
Male 0 (0.0)
Separated parents 0(0.0)
Parental internalizing problems (Z score) 71 (3.2)
Parental externalizing problems (Z score) 65 (2.9)
Lowest 25% parental SEP 42 (1.9)
Middle 50% parental SEP 42 (1.9)
Highest 25% parental SEP 42 (1.9)
Self-reported problems (YSR/ASR)
T1 Internalizing 59 (2.6)
T2 Internalizing 155 (7.0)
T3 Internalizing 588 (26.4)
T4 Internalizing 539 (24.2)
T1 Externalizing 42 (1.9)
T2 Externalizing 138 (6.2)
T3 Externalizing 569 (25.5)
T4 Externalizing 538 (24.1)
Parent-reported problems (CBCL)
T1 Internalizing 185 (8.3)
T2 Internalizing 328 (14.7)
T3 Internalizing 734 (32.9)
T1 Externalizing 175 (7.8)
T2 Externalizing 305 (13.7)
T3 Externalizing 723 (32.4)
Teacher-reported problems (TCP)
T1 Internalizing 306 (13.7)
T2 Internalizing 704 (31.6)
T3 Internalizing 1308 (58.7)
T1 Externalizing 305 (13.7)
T2 Externalizing 693 (31.1)
T3 Externalizing 1301 (58.3)

Abbreviations: ASR=Adult Sell-Report; CBCL=Child Behavior Checklist; SEP=socio-economic position;
TCP=Teacher Checklist of Psychopathology; YSR=Youth Self-Report.



3
Y 900" (EL'T-0TT) 8E'T 6T0° (€8'T-90°T) 6E'T 6T-9T,90® a1ed isiferoads e 9T abe Buizieulsiu|
8 100> (£8'T-92°T) ¥S'T T00> (L6'T-€€T) 29T 9T-€T.80e 8Jed 1si[enads e g1 abe Buizireussiu|
..m 8z (8T'T-29°0) 68°0 82z (ET'T-09°0) 28°0 €T-TI,e0e a1ed isielads e 1T abe Huizireussiuj
%. (7109D) swa|qoid pariodai-luaied
m. 100> (€E€°Z-¥¥'T) €8°T 850" (€6'T-66'0) 8€ TZ-6T®bOe aIed is|e0ads e 6T abe Huizieulsixg
10T (25°T-96°0) T2'T 680" (€G°'1-26'0) 22 BI-9T 20e ared1sieinads e 9T abe Buizieussix3
%0 (6ST-TOT) 92T €00 (T2'T-21'T) 8 MI-ETL0e a1ed 1sieinads e g1 abe Buizijeusaixy
€se’ (L¥'1-/8°0) €T'T 620" (T2°T-26'0) 62 TET-TT POe a1e0 is|eoads e TT abe Buiziieussix3
100> (82'2-9¥'T) 28'T £70° (20'2-60°T) 87" TTZ-6Ts90® a1ed 1sijeloads e 6T abe Buizieulaiu)
100> (T6'T-¥2'T) ¥S'T 100> (£0°2-2€°T) 89 BI-9T,80® a1 1sie0ads € 9T abe Buizieuss
80¢" (TF'T-06°0) ET'T 700" (L9°T-0T'T) GE TIT-ET-96® .2 Isijenads e €T abe Buizieulsiu)
€9G" (¥¥'1-28°0) 60°'T 828" (TE'T-TL°0) L6°0 ET-TTH0® a1ed 1sijeoads e TT abe Buizieusaiu)
(4SWV/dSA) swalqoid pariodai-fas
1€0" (#6'0-G2°0) 8%°0 S20" (I6'0-€2°0) 9¥°0 LTO" (98°0-€2°0) ¥¥°0 820" (26'0-+2°0) L¥'0 S¥0° (66°0-92°0) TG0 T¢-8T aby
€€0° (86'T-€0°T) EV'T G20 (T0'2-SO'T) SP'T 6€0° (96'T-20°T) T¥'T 2€0° (86 T-€0°T) E¥'T 610 (50°2-20°T) 87'T d3S [eyuased appIN
210" (8- TTT) 29T €T0 (9€'2-TT'T) 29'T 820 (52'2-G0°T) ¥S'T 0TO (0¥'2-€T'T) G9'T 200 (€9°2-G2°T) 18T d3S rewsased moT

656" (OT'T-T6°0) 00T 0€€” (9T'T-G6°0) SO'T 019" (ET'T-€6'0) E0T T8S (ET'T-€6'0) E0T 28 (VT'T-¥6°0) E0'T (2100s 7) swajqoid Buizieulsixa [eluasred
T00> (ZE'T-0TT) €2°T S00° (T€'T-SO°'T) ZT'T T00™> (8E'T-TT'T) €2'T SO0 (TE'T-SO'T) ZT'T TOO> (OF'T-ET'T) 92°T (2103s 7) swa|qo.d Buizifeusaiu [eyussed

G00" (T6'T-2T'T) 9¥'T 200" (96°T-9T'T) TST TOO™> (#T°'2-22°T) G9'T €00° (S6'T-ST'T) 0S°T T00™> (20°2-02°T) 9T syiaused pareredas
T00™> (68°0-G2°0) T8°0T00™> (26°0-2.°0) ¥8°0T00"> (68°0-72"0) T8°0T00™> (68°0-G2"0) 28'0T00"> (26°0-22°0) ¥8°0 swn x ae
100> (£6'7-GG'T) 82°2T00> (25°G-€2'T) 60°€T00™> (/¥'S-T2'T) 90°€TO0™> (02'G-€9'T) T6'2T00"> (6T'G-09°T) 882 EIE

salelenod olydelbowapoldos
d (%56) ¥H d (%56) dH d (%56) d¥H d (%56) dH d (%56) dH
swajqoid swajqo.d swajqoid swajqo.d swajqoid
Buizijeulaixg Buizijeulaiu| pavodal-layoea| palodal-lualed pavodal-yas

‘(suwinjoo omy 1ybu) Ajereredas swajqoid Buizieulaixa pue Buizieulaiul Joj pue ‘(suwnjod aaiy) 1a|) Ajereledas swajqoid paliodal-layoeal pue ‘-ualed ‘-J|as lo}
(9:0=8s ‘steak y'Tz abe ueaw) pooyynpe A€g gBmIgUBIeaA 1'6 abe ueaw) pooyp|iyd are| Wolj asn aled yieay [eyusw isiieidads [eniul uo swajqoid
Buizipeusaxa pue Buizipeusaul pariodal-1ayodea) pue ‘-uated ‘-J|as pazipiepuels Jo S109 @ ayl Bunoipaid sasApeue uoissalbal X0 "£'GY 9|gel Xipuaddy



"110day-}18S YINOA=YSA ‘ABojoyredoyohsd Jo 1sI¥08yD J8yoesl=ddL

‘uonisod J1WOU028-0190S=d3S ‘UONRIASP plepueis=ds ‘oney plezeH=yH ‘[eAlaiul aduap uod=|D ‘1sIpoay) Joireyag pliyd=109D ‘Moday-||9S INpy=4SY :suoneinaiqqy
‘(sreak 0g-8T abues abe (9'0=Qs ‘16T abe ueaw) 7| sluasaidal 6T abVs

‘(sreak ,1-GT 9bues abe !, 0=as ‘g 9T abe ueaw) g suasaidal 9T aby,

‘(sreah gT-gT abuel abe ‘5 0=Qs ‘9°cT abe ueaw) z| swuasaidal €T abvy,

‘(sreak z1-0T abuel abe ‘9'0=Qs ‘T'TT abe ueaw) T swasaidal TT aby,

'slojoipaid juspuadap-awi ],

"Joineyaq wajgoid paniodal 1ayoea) pue -juared Ag pajoipaid jou 9T abe ialje ared isieroads,

"Joineyaq wajqold Ag paroipaid jou TT abe 0] Joud ated isiernads,.

508" (0£'T-T8°0) €0°T 790" (25°T-660) £2'T 6T-9T bk a1ed isife0ads e 9T abe Buizieusaixy
v€e (GE'T1-06'0) TT'T 910" (6¥'T-¥0°T) ¥2'T 9T-cT00® aled 1sieads e £T abe Buizieulsix3g
€€0° (99°T-20T) 92°T €50° (TS'T-00T) €2°T €T-TT PPe a1ed isifeloads e 1T abe uizieussixg
€90 (09'T-66°0) 92°T T00™> (6L T-LTT) S¥'T 6T-9T,90 aJed 1sifenads e 9T abe Buizieusaiu
500" (02'T-0T'T) LE'T TOO™> (66 T-2ET) GO'T 9T-€T-80e aJed 1sijeinads e €T abe Buiziieulsiu|
T00™> (T0'2-92°T) 65T 200" (S8°T-STT) 9¥'T €T-TT,00 aleo isifeloads e 1T abe Huizieussiu)
(do1) swajqo.d panodal-1ayoes]
100> (26 T-TZT) 25T 920" (S2'T-¥0°'T) SE'T 6T-9T 2be aied 1sieinads e 9T abe Buizieusaxgy
100> (P9 T-¥TT) LET 120" (67'1T-86°0) TZ'T 9T-€TA0® aled isiferoads e €1 abe buizieulsixg
€0z (16°1-26'0) 8T'T 700" (26'T-¥TT) 87T £T-TT @Pe aled 1sieinads e TT abe Buizieulaixy
" d (%S6) ¥H d (%S6) dH d (%S6) ¥H d (%S6) ¥H d (%S6) ¥H
% swajqoid swajqo.d swajqoid swajqo.d swajqoid
..m Buizijeulaixg Buizijeulaiu| pavodal-layoea| palodal-lualed pavodal-yas
(]
Q.

o “(suwinjod omi b1
>_$Emm&wm8w_noamc_N__mEm;xwvcwmc_N__mEmECo;cm_AmcEs_oowwEHtw_v>_wHEmammme_noaUw:oawiwcomwgcm,-thma_-»__wwho@monn_m,m%w\n

~ V'Tz abe ueaw) pooyynpe A|(eanHT®MqIeaA v'6 96 Uraw) pooyp|iyd are| Wolj asn aled yyeay [eyusw isieldads [emul uo swajgo.d Buizipeusaixa
pue Buizireussiul psriodal-leyoea) pue ‘uared ‘-jjas pazipsiepuels Jo S199 @ ay) Bunaipald sesAfeue uoissaibal X0 *(panunuo)) £°Gy s|qel xipuaddy



Appendix Table A5.4. Cox regression analyses including children with parent-reported
secondary care before 2000, predicting the e ects of standardized self-, parent-, and teacher-
reported internalizing and externalizing problems on initial specialist mental health care use
from late childhood (mean age 9.4 years, SD+br6ugh early adulthood (mean age 21.4 years,
SD=0.6) unadjusted (left column) and adjusted for both sociodemographic covariates and (other)
internalizing and externalizing problems at the same time point (right column).

Unadjusted
e ects

E ects adjusted for
sociodemographic covariates
and (other) internalizing and

externalizing problems at

the same time point

HR (95% Cl)

HR (95% ClI)

Sociodemographic covariates

Male

Male x timé

Separated parertts

Parental internalizing problems (Z score)
Parental externalizing problems (Z score)
Low parental SEP

3.63 (2.39-5.50) <.001
0.80 (0.75-0.85) <.001
2.12 (1.73-2.60) <.001
1.32 (1.19-1.46) <.001
1.18 (1.09-1.27) <.001
2.41 (1.77-3.29) <.001
Middle parental SEP 1.78 (1.35-2.37) <.001
Age 18-21 0.54 (0.29-0.99) .047
Self-reported problem behavior (YSR/ASR; Z score)

Internalizing age 11 a Specialist care age?11-13.10 (0.87-1.38) .433

Internalizing age 13 & Specialist care age®13-1652 (1.28-1.79) <.001
Internalizing age 16 & Specialist care age 16-1982 (1.53-2.16) <.001
Internalizing age 19 a Specialist care age?19-2196 (1.59-2.43) <.001
Externalizing age 11 a Specialist care age' 11-1332 (1.08-1.63) .008

Externalizing age 13 a Specialist care age®131163 (1.39-1.90) <.001
Externalizing age 16 a Specialist care age' 161191 (1.26-1.80) <.001
Externalizing age 19 a Specialist care age?194275 (1.38-2.20) <.001
Parent-reported problem behavior (CBCL; Z score)

Internalizing age 11 a Specialist care age?11-13.26 (1.02-1.56) .033

Internalizing age 13 a Specialist care age®13-1682 (1.59-2.09) <.001
Internalizing age 16 a Specialist care age16-1989 (1.59-2.26) <.001
Externalizing age 11 a Specialist care age' 11-139 (1.51-2.13) <.001
Externalizing age 13 a Specialist care age®1341.85 (1.52-2.02) <.001
Externalizing age 16 a Specialist care age’ 161182 (1.54-2.16) <.001
Teacher-reported problem behavior (TCP; Z score)

Internalizing age 11 a Specialist care age?11-1862 (1.34-1.95) <.001
Internalizing age 13 a Specialist care age®3-1672 (1.46-2.02) <.001
Internalizing age 16 a Specialist care age 16-1%4 (1.26-1.89) <.001
Externalizing age 11 a Specialist care age! 11-1%5 (1.32-1.81) <.001
Externalizing age 13 a Specialist care age®131185 (1.24-1.68) <.001
Externalizing age 16 a Specialist care age’ 16-1981 (1.07-1.61) .009

2.64 (1.46-4.76) .001
0.85 (0.78-0.93) <.001
1.44 (1.10-1.88) .008
1.19 (1.06-1.33) .002
1.03 (0.93-1.14) .578
1.48 (1.01-2.19) .045
1.40 (1.01-1.95) .043
0.49 (0.25-0.96) .039

1.00 (0.71-1.40) .983
1.05 (0.81-1.36) .714
1.63 (1.26-2.11) <.001
1.52 (1.10-2.09) .011
1.19 (0.86-1.64) .299
1.27 (0.98-1.65) .075
1.00 (0.75-1.33) .990
1.40 (0.99-1.99) .055

0.75 (0.53-1.08) .122
1.50 (1.13-1.97) .004
1.06 (0.73-1.52) .773
1.35 (0.96-1.90) .089
1.06 (0.79-1.44) .689
1.46 (0.98-2.17) .064

1.60 (1.23-2.08) <.001
1.37 (1.09-1.73) .008
1.27 (0.98-1.64) .074
1.10 (0.85-1.43) .459
1.14 (0.92-1.42) .228
1.10 (0.82-1.48) 511

aSpecialist care prior to age 11 not predicted by problem behavior.

Specialist care after age 16 not predicted by parent- and teacher reported problem behavior.

‘Time-dependent predictors.

dAge 11 represents T1 (mean age 11.1; SD=0.6; age range 10-12 years).

eAge 13 represents T2 (mean age 13.6; SD=0.5; age range 12-15 years).

fAge 16 represents T3 (mean age 16.3; SD=0.7; age range 15-17 years).

9Age 19 represents T4 (mean age 19.1; SD=0.6; age range 18-20 years).

Abbreviations: ASR=Adult Sell-Report; CBCL=Child Behavior Checklist; Cl=con dence interval; HR=Hazard
Ratio; SD=standard deviation; SEP=socio-economic position; TCP=Teacher Checklist of Psychopathology;
YSR=Youth Self-Report.
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Appendix Table A5.5. Cox regression analyses predicting the e ects of standardized self-,
parent-, and teacher-reported attention problems, internalizing and externalizing problems on
initial specialist mental health care use from late childhood (mean age 9.4 years: t8@uQ!6)

early adulthood (mean age 21.4 years, SD=OvBh attention problems only adjusted for
sociodemographic covariates (left column) and problem scores adjusted for sociodemographic
covariates, attention problems, and (other) internalizing and externalizing problems at the same
time point (right column).

Attention Attention problems

problems
adjusted for
sociodemographic
covariates

adjusted for internalizing

and externalizing
problems, and
sociodemographic
covariates

HR (95% CI) P

HR (95% CI) P

Sociodemographic covariates

Male

Male x timé

Separated parerfts

Parental internalizing problems (Z score)
Parental externalizing problems (Z score)
Low parental SEP

Middle parental SEP

Age 18-21

2.64 (1.48-4.71) .001
0.81 (0.74-0.89) <.001
1.48 (1.14-1.92) .003
1.21 (1.09-1.35) <.001
1.01 (0.92-1.12) .789
1.68 (1.15-2.44) .007
1.40 (1.01-1.94) .043
0.46 (0.24-0.91) .024

2.55 (1.41-4.62) .002
0.85 (0.77-0.92) <.001
1.41 (1.08-1.85) .011
1.19 (1.06-1.33) .003
1.03 (0.93-1.14) .584
1.47 (1.00-2.16) .049
1.37 (0.99-1.91) .059
0.49 (0.25-0.96) .038

Self- (YSR/ASR), parent- (CBCL), and teacher-reported (TCP) attention problems
YSR attention age 11 -> Specialist care age 11-131.17 (0.89-1.54) .266
YSR attention age 13 > Specialist care age® 13-161.17 (0.92-1.49) .192
YSR attention age 16 -> Specialist care age' 16-19..56 (1.22-1.99) <.001
ASR attention age 19 -> Specialist care age?19-211.76 (1.31-2.36) <.001
CBCL attention age 11 -> Specialist care age’11-1832 (0.99-1.75) .057
CBCL attention age 13 > Specialist care age®13-1646 (1.18-1.81) <.001

CBCL attention age 16 -> Specialist care agef16

-1947 (1.16-1.85) .001

TCP attention age 11 -> Specialist care age?11-131.25 (0.94-1.65) .123
TCP attention age 13 -> Specialist care age®©3-161.28 (1.01-1.62) .045
TCP attention age 16 -> Specialist care age 16-191.11 (0.85-1.45) .452

Self-reported problems (YSR/ASR)
Internalizing age 11 a Specialist care age11-13
Internalizing age 13 a Specialist care age®13-16
Internalizing age 16 a Specialist care age 16-19
Internalizing age 19 a Specialist care age%19-21
Externalizing age 11 a Specialist care age' 11-13
Externalizing age 13 & Specialist care age®13-16
Externalizing age 16 a Specialist care age'16-19
Externalizing age 19 a Specialist care age?19-21

Parent-reported problem behavior (CBCL; Z score)

Internalizing age 11 a Specialist care age“11-13
Internalizing age 13 a Specialist care age©3-16

1.14 (0.80-1.64) .472
0.93 (0.67-1.29) .655
1.28 (0.91-1.81) .153
0.97 (0.61-1.55) .913
1.30 (0.92-1.84) .137
1.07 (0.78-1.45) .681
1.22 (0.86-1.74) .259
1.02 (0.72-1.45) .903
1.10 (0.82-1.47) .519
1.00 (0.71-1.40) .996

0.95 (0.65-1.37) .769
1.07 (0.79-1.46) .649
1.48 (1.12-1.97) .007
1.49 (1.06-2.10) .021
1.13 (0.81-1.58) .463
1.28 (0.96-1.71) .093
0.91 (0.66-1.24) .543
1.43 (0.97-2.11) .074

0.73 (0.52-1.03) .076
1.48 (1.12-1.96) .006
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Appendix Table A5.5 (Continued). Cox regression analyses predicting the e ects of standardized
self-, parent-, and teacher-reported attention problems, internalizing and externalizing problems
on initial specialist mental health care use from late childhood (mean age 9.4 yearst SD=0.6)
through early adulthood (mean age 21.4 years, SB~0it) attention problems only adjusted

for sociodemographic covariates (left column) and problem scores adjusted for sociodemographic
covariates, attention problems, and (other) internalizing and externalizing problems at the same
time point (right column).

Attention Attention problems
problems adjusted for internalizing
adjusted for and externalizing
sociodemographic problems, and
covariates sociodemographic
covariates
HR (95% CI) P HR (95% CI) P
Internalizing age 16 a Specialist care agef16-19 1.05 (0.75-1.46) .781
Externalizing age 11 a Specialist care age'11-13 1.22 (0.87-1.72) .255
Externalizing age 13 a Specialist care age®13-16 1.03 (0.77-1.39) .847
Externalizing age 16 a Specialist care age' 16-19 1.23 (0.84-1.79) .283
Teacher-reported problem behavior (TCP; Z score)
Internalizing age 11 a Specialist care age?11-13 1.55 (1.19-2.02) .001
Internalizing age 13 & Specialist care age*©3-16 1.30 (1.00-1.68) .048
Internalizing age 16 a Specialist care age'16-19 1.25 (0.97-1.61) .079
Externalizing age 11 a Specialist care age' 11-13 1.03 (0.78-1.36) .842
Externalizing age 13 a Specialist care age®13-16 1.13 (0.89-1.43) .322
Externalizing age 16 a Specialist care age' 16-19 1.10 (0.81-1.48) .537

aSpecialist care prior to age 11 not predicted by problem behavior.

Specialist care after age 16 not predicted by parent- and teacher reported problem behavior.
‘Time-dependent predictors.

dAge 11 represents T1 (mean age 11.1; SD=0.6; age range 10-12 years).

eAge 13 represents T2 (mean age 13.6; SD=0.5; age range 12-15 years).

fAge 16 represents T3 (mean age 16.3; SD=0.7; age range 15-17 years).

9Age 19 represents T4 (mean age 19.1; SD=0.6; age range 18-20 years).

Abbreviations: ASR=Adult Sell-Report; CBCL=Child Behavior Checklist; Cl=con dence interval; HR=Hazard
Ratio; SD=standard deviation; SEP=socio-economic position; TCP=Teacher Checklist of Psychopathology;
YSR=Youth Self-Report.
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Appendix Table 7.1. Pooled regression coe cients estimating the e ects of amount of treatment
on post treatment social well-being including additional control variables

Social well-being
b (S.E.) 95% ClI Beta

Constant 3.43 (0.07) *** (3.30-3.56)  0.00
1-3 weighted treatment contacts (ref=none) 0.10 (0.20) (-0.30-0.49) 0.03
4-8 weighted treatment contacts (ref=none) -0.08 (0.20) (-0.47-0.31) -0.04
9-17 weighted treatment contacts (ref=none) -0.09 (0.18) (-0.44-0.26) -0.04
18+ weighted treatment contacts (ref=none) -0.27 (0.16) ~ (-0.59-0.05) -0.10
T2: Total problems 0.41 (0.09) *** (0.23-0.58) 0.45
T2-T1 Symptom change scbre -0.14 (0.06) * (-0.26--0.03) -0.14
Sex (ref=female) 0.10 (0.09) (-0.08-0.29) 0.06
Age in years at 3 0.06 (0.06) (-0.06-0.19) 0.07
WISC Intelligenée 0.00 (0.00) (-0.01-0.00) -0.12
Socio-economic stattis 0.07 (0.06) (-0.05-0.20) 0.09
Familial loading internalizing probleims -0.08 (0.06) (-0.19-0.03) -0.09
Familial loading externalizing probléms 0.11 (0.10) (-0.09-0.31) o011
EATQ-R A liatiofr 0.30 (0.09) ** (0.12-0.49) 0.22
EATQ-R Féar 0.06 (0.08) (-0.10-0.22) 0.07
EATQ-R Frustratfon 0.13 (0.10) (-0.06-0.33)  0.09
EATQ-R Surgericy -0.02 (0.05) (-0.12-0.08) -0.05
EATQ-R Shynéss -0.04 (0.05) (-0.13-0.06) -0.07
EATQ-R Depressed méod 0.08 (0.07) (-0.07-0.22) 0.05
EATQ-R E ortful control 0.10 (0.07) (-0.05-0.24) 0.07
EATQ-R Aggressfon 0.04 (0.09) (-0.15-0.22)  0.05
T1-T3 Stressful life evénts -0.01 (0.01) (-0.03-0.02) -0.07

S.E. = standard error; Cl = con dence interval; WISC = Wechsler Intelligence Scale for Children; EATQ-R = Early
Adolescent Temperament Questionnaire Revised

A centered
~ p<0.10 * g0.05 ** g0.01 *** g0.001
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Appendix Table 7.2. Pooled regression coe cients estimating the e ects of amount of treatment
on post treatment social behavior including additional control variables

Social behavior (CSBQ)
b (S.E.) 95% ClI Beta

1315 (1.17) ***  (10.85-15.46) 0.00
10.80 (4.21) * (2.46-19.15)  0.14

Constant
1-3 weighted treatment contacts (ref=none)

4-8 weighted treatment contacts (ref=none) 6.79 (4.34) (-1.89-15.47)  0.08
9-17 weighted treatment contacts (ref=none) 10.73 (3.08) *** (4.63-16.83) 0.19
18+ weighted treatment contacts (ref=none) 5.24 (3.84) (-2.47-1295) o011
T2: Total probleris 0.43 (0.10) *** (0.22-0.64) 0.58
T2-T1 Symptom change scbre -0.10 (0.12) (-0.32-0.13) -0.14
Sex (ref=female) -0.50 (1.75) (-3.95-2.96) -0.05
Age in years at 3 -0.34 (1.27) (-2.86-2.18) 0.03
WISC Intelligente -0.08 (0.06) (-0.21-0.05) -0.07
Socio-economic statfis 3.07 (1.08) ** (0.95-5.20) 0.10
Familial loading internalizing probleims -0.44 (1.13) (-2.67-1.80)  -0.02
Familial loading externalizing probléms 1.23 (2.30) (-3.36-5.83) 0.03
EATQ-R A liatiofr -1.45 (2.03) (-5.49-2.58) -0.01
EATQ-R Féar -0.58 (1.37) (-3.30-2.14)  -0.03
EATQ-R Frustratfon -0.47 (1.82) (-4.07-3.13) 0.03
EATQ-R Surgericy 0.20 (0.91) (-1.60-2.00) -0.01
EATQ-R Shynéss 0.23 (0.81) (-1.36-1.82) -0.03
EATQ-R Depressed méod 0.18 (1.64) (-3.09-3.45) -0.04
EATQ-R E ortful contfol 0.08 (1.33) (-2.54-2.70)  0.03
EATQ-R Aggressfon 1.20 (1.82) (-2.40-4.81) 0.08
T1-T3 Stressful life evénts -0.23 (0.26) (-0.76-0.29) -0.09

CSBQ = Child Social Behavior Questionnaire; S.E. = standard error; Cl = con dence interval; WISC = Wechsler

Intelligence Scale for Children; EATQ-R = Early Adolescent Temperament Questionnaire Revised

A centered
~ p<0.10 * g0.05 ** g0.01 *** g0.001
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Appendix Table 7.3. Pooled regression coe cients estimating the e ects of amount of treatment
on post treatment family functioning including additional control variables

Family functioning (FAD)

b (S.E.) 95% ClI Beta
Constant 1.73 (0.05) *** (1.63-1.83)  0.00
1-3 weighted treatment contacts (ref=none) 0.42 (0.16) ** (0.11-0.74)  0.16
4-8 weighted treatment contacts (ref=none) 0.06 (0.17) (-0.27-0.39) 0.04
9-17 weighted treatment contacts (ref=none) 0.11 (0.12) (-0.11-0.33) 0.08
18+ weighted treatment contacts (ref=none) 0.26 (0.16) (-0.06-0.57) 0.15
T2: Total problems 0.53 (0.10) *** (0.35-0.72)  0.56
T2-T1 Symptom change scbre -0.17 (0.12) (-0.39-0.04) -0.22
Sex (ref=female) -0.02 (0.08) (-0.17-0.14) -0.09
Age in years at 3 -0.05 (0.05) (-0.14-0.04) -0.05
WISC Intelligente 0.00 (0.00) (0.00-0.01) 0.10
Socio-economic stattis 0.00 (0.05) (-0.09-0.09) -0.08
Familial loading internalizing probleims 0.01 (0.04) (-0.07-0.09) 0.04
Familial loading externalizing probléms 0.00 (0.09) (-0.18-0.17) -0.06
EATQ-R A liatiofr 0.02 (0.07) (-0.12-0.16) 0.00
EATQ-R Féar 0.02 (0.06) (-0.10-0.14) 0.08
EATQ-R Frustratfon 0.00 (0.07) (-0.13-0.14) 0.05
EATQ-R Surgericy 0.04 (0.04) (-0.03-0.11) 0.04
EATQ-R Shynéss 0.01 (0.04) (-0.06-0.08) 0.03
EATQ-R Depressed méod 0.08 (0.07) (-0.06-0.21) 0.05
EATQ-R E ortful control -0.06 (0.06) (-0.18-0.05) -0.01
EATQ-R Aggressfon -0.05 (0.07) (-0.19-0.09) -0.06
T1-T3 Stressful life evénts -0.01 (0.01) (-0.03-0.01) -0.05

FAD = Family Assessment Device; S.E. = standard error; Cl = con dence interval, WISC = Wechsler
Intelligence Scale for Children; EATQ-R = Early Adolescent Temperament Questionnaire Revised

A centered

~ p<0.10 * §0.05 ** §0.01 *** g0.001
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Appendix Table 7.4. Pooled regression coe cients estimating the e ects of amount of treatment
on post treatment academic performance including additional control variables

Academic performance

b (S.E.) 95% ClI Beta
Constant 3.04 (0.17) *** (2.70-3.37)  0.00
1-3 weighted treatment contacts (ref=none) -0.25 (0.45) (-1.14-0.64) -0.09
4-8 weighted treatment contacts (ref=none) -0.04 (0.36) (-0.75-0.66) -0.01
9-17 weighted treatment contacts (ref=none) 0.04 (0.32) (-0.58-0.66) 0.01
18+ weighted treatment contacts (ref=none) -0.11 (0.45) (-1.01-0.80) 0.06
T2: Total problems 0.12 (0.15) (-0.17-0.41) 0.17
T2-T1 Symptom change scbre -0.02 (0.14) (-0.31-0.27) -0.07
Sex (ref=female) 0.01 (0.21) (-0.41-0.44) -0.11
Age in years at 3 -0.02 (0.19) (-0.40-0.36) 0.06
WISC Intelligenée 0.00 (0.012) (-0.02-0.02) 0.06
Socio-economic statfis -0.02 (0.15) (-0.32-0.27) -0.07
Familial loading internalizing probleins -0.02 (0.12) (-0.27-0.23) -0.02
Familial loading externalizing probléms -0.06 (0.25) (-0.56-0.43) -0.09
EATQ-R A liatiofr 0.05 (0.18) (-0.30-0.40) 0.02
EATQ-R Féar -0.03 (0.17) (-0.37-0.32) -0.03
EATQ-R Frustratfon 0.09 (0.21) (-0.32-0.51) 0.3
EATQ-R Surgericy -0.01 (0.11) (-0.24-0.21) -0.04
EATQ-R Shynéss 0.06 (0.10) (-0.13-0.25) 0.03
EATQ-R Depressed méod 0.09 (0.17) (-0.25-0.43) 0.03
EATQ-R E ortful contfol 0.09 (0.24) (-0.39-0.58) 0.02
EATQ-R Aggressfon -0.17 (0.22) (-0.61-0.28) -0.15
T1-T3 Stressful life evénts -0.01 (0.03) (-0.07-0.05) -0.02

S.E. = standard error; Cl = con dence interval; WISC = Wechsler Intelligence Scale for Children; EATQ-R = Early
Adolescent Temperament Questionnaire Revised

A centered

~ p<0.10 * g0.05 ** §0.01 *** §0.001
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Psychiatrische stoornissen zijn verantwoordelijk voor een groot deel van de wereldwijde
ziektelast. Ze zijn zelfs de op vier na grootste oorzaak van ziektelast, na bijvoorbeeld
hart- en vaatziekten en kanker. Daarvoor zijn twee belangrijke redenen. De eerste is dat
psychiatrische stoornissen veel voorkomen. Er is veel wetenschappelijk onderzoek waaruit
blijkt dat minimaal 40% van de volwassen bevolking op enig moment in het leven voldoet
aan de criteria voor een psychiatrische stoornis. De tweede reden is dat psychiatrische
stoornissen een grote impact hebben op het leven van mensen. De meeste psychiatrische
stoornissen vinden hun oorsprong al in de kindertijd of adolescentie, waar ze belangrijke
ontwikkelingsprocessen kunnen verstoren. Bijvoorbeeld, jongeren kunnen daardoor
moeite hebben om een sociaal netwerk te onderhouden, een opleiding succesvol af te
ronden of een baan te vinden. Zo lopen zij op meerdere terreinen een achterstand op ten
opzichte van hun leeftijdgenoten, die ze vervolgens maar moeilijk weer inhalen.

Juist omdat psychiatrische stoornissen zo vaak voorkomen en zo’'n grote impact
kunnen hebben, is het van belang om jongeren de zorg te verlenen die ze nodig
hebben. Onderzoek wijst echter uit dat slechts ongeveer een derde van alle jongeren
met een psychiatrische stoornis in zorg is. Het verschil tussen het vaak voorkomen van
psychiatrische stoornissen enerzijds en het weinige gebruik van (gespecialiseerde)
geestelijke gezondheidszorg (GGZ) anderzijds staat centraal in dit proefschrift. In de
literatuur wordt dit verschil vaak aangeduid alstiatment gaf) de kloof tussen de
behoefte aan zorg en het gebruik van zorg.

Er bestaat nog veel onduidelijkheid over de mogelijke oorzaken van deze kloof tussen
zorgbehoefte en zorggebruik. Dit proefschrift bestaat uit acht studies die hier samen
meer inzicht in geven. De studies beslaan drie onderwerpen: de mentale gezondheid van
jongeren (Hoofdstuk 2 en 3), het gebruik van de (gespecialiseerde) GGZ door jongeren
(Hoofdstuk 4, 5, en 6) en de mentale gezondheid van jongeren die niet in zorg zijn
(Hoofdstuk 7, 8 en 9).

Voor de studies in dit proefschrift is gebruik gemaakt van gegevens uit de TRacking
Adolescents’ Individual Lives Survey (TRAILS). TRAILS is een langlopend onderzoek naar de
mentale, sociale en lichamelijke ontwikkeling van adolescenten en jongvolwassenen. Het
onderzoek begon in 2001 met 2230 jongeren van rond de 11 jaar oud uit de provincies
Groningen, Friesland en Drenthe. Daarna vonden nieuwe meetronden plaats toen ze
ongeveer 13, 16, 19, 22 en 25 jaar oud waren. Tijdens elke meetronde vulden de jongeren
een vragenlijst in, waarin onder andere werd gevraagd naar hun mentale gezondheid
en welke belangrijke dingen ze hadden meegemaakt. Ook aan ouders en leerkrachten
is meerdere keren gevraagd om een vragenlijst in te vullen. Jongeren konden daarnaast
worden uitgenodigd om deel te nemen aan aanvullende onderdelen. Eén daarvan, een
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diagnostisch interview dat is afgenomen toen de jongeren 19 jaar oud waren, speelt een
belangrijke rol in dit proefschrift.

De gegevens van het TRAILS-onderzoek zijn, nadat jongeren en hun ouders hiervoor
toestemming hadden gegeven, voor dit proefschrift gekoppeld aan het Psychiatrisch
Casusregister Noord-Nederland. Dit register bevat administratieve data van een aantal
grote gespecialiseerde GGZ-instellingen uit Noord-Nederland. Ten tijde van de koppeling
bevatte het casusregister informatie zoals behandelcontacten en klinische diagnoses over
de periode tussen januari 2000 en december 2011.

Mentale gezondheid in de adolescentie

In hoofdstuk 2 is de epidemiologie van psychiatrische stoornissen in de kindertijd
en adolescentie onderzocht. Hiervoor is gebruik gemaakt van het diagnostische
interview dat is afgenomen rond de leeftijd van 19 jaar. Tijdens dat interview is aan de
jongeren gevraagd in hoeverre ze last hadden van symptomen van een groot aantal
psychiatrische stoornissen. Deze stoornissen zijn onder te verdelen in vier groepen,
namelijk: stemmingsstoornissen (bijvoorbeeld depressie), angststoornissen (bijvoorbeeld
paniekstoornis), gedragsstoornissen (bijvoorbeeld ADHD) en middelenmisbruik
(bijvoorbeeld drugsverslaving). Achteraf is bepaald of de jongeren voldeden aan de criteria
voor een of meerdere stoornissen. De criteria waaraan moet worden voldaan verschillen
per stoornis. Er is sprake van een psychiatrische stoornis wanneer jongeren meerdere
bijpoehorende symptomen ervaren die gedurende een bepaalde periode aanwezig zijn.
Daarnaast moeten deze symptomen gepaard gaan met een betekenisvolle lijdensdruk
en een beperking van het functioneren in het dagelijks leven.

Bijna de helft van alle jongeren, 45%, voldeed op enig moment in hun leven aan de
criteria van minimaal één psychiatrische stoornis. Bij de helft van die jongeren, 22% in
totaal, was er sprake van een ernstige stoornis, dat wil zeggen, een psychiatrie stoornis
die gepaard gaat met een (zeer) ernstige mate van lijdensdruk en/of beperking van het
functioneren. Daarnaast bleek dat jongeren die op enig moment een psychiatrische
stoornis ontwikkelden daarna vaak ook last krijgen van andere stoornissen. Dit wordt wel
“co-morbiditeit genoemd. Deze studie liet zien dat er een kwetsbare groep jongeren is
van ongeveer 5% tot 10% van alle jongeren. Deze jongeren hadden al vroeg in het leven
last had van meerdere psychiatrische stoornissen, vaak uit verschillende diagnostische
groepen.

Inhoofdstuk 3 is onderzocht in hoeverre de diagnoses die zijn verkregen met behulp
van het diagnostische interview (zie hoofdstuk 2) overeenkomen met psychiatrische
diagnoses uit de klinische praktijk. Hiervoor zijn 200 geinterviewde jongeren geselecteerd
die tussen hun ¥en 19¢ zijn doorverwezen naar de gespecialiseerde GGZ, en van wie



Nederlandse samenvatting | 211

de klinische diagnose beschikbaar was in het Psychiatrisch Casusregister Noord-Nederland.
De diagnoses uit beide bronnen waren volledig onafhankelijk van elkaar vastgesteld.

De overeenstemming tussen de psychiatrische diagnoses uit beide bronnen bleek
heel beperkt. Zo had ongeveer 1 op de 3 jongeren met een stemmings- of angststoornis
volgens het diagnostisch interview een klinische diagnose uit dezelfde diagnostische
groep. Voor gedragsstoornissen was er bij ongeveer 2 op de 3 jongeren sprake van een
overeenkomstige diagnose. Ongeveer 2 op de 5 jongeren had een klinische diagnose van
een stoornis die niet werd uitgevraagd in het diagnostische interview, zoals een pervasieve
ontwikkelingsstoornis (autisme) of een persoonlijkheidsstoornis.

Gebruik van de GGZ tijdens de adolescentie

In het tweede deel van dit proefschrift is in drie studies gekeken naar factoren die het
gebruik van (gespecialiseerde) GGZ kunnen verklaren.

In hoofdstuk 4 is onderzocht hoe lang het duurt voordat jongeren hulp zoeken
voor hun psychiatrische stoornissen. Daarvoor is weer gebruik gemaakt van de gegevens
van het diagnostische interview. Tijdens dat interview werd niet alleen gevraagd naar de
symptomen waar de jongeren last van hadden, maar ook wanneer ze daar voor het eerst
last van kregen en wanneer ze voor het eerst met een professionele hulpverlener over hun
symptomen hadden gesproken. Aan de hand daarvan kon worden berekenen hoeveel
tijd er zat tussen het ontstaan van een stoornis en het eerste contactmoment met een
hulpverlener. We noemen dit déd' tot behandelirig

Bijna de helft van de jongeren met een psychiatrische stoornis had vooftgeeio
contact gehad met een professionele hulpverlener voor hun stoornis. Er waren echter wel
grote verschillen tussen de diverse stoornissen. Zo had slechts 15% van de jongeren met
een alcoholverslaving contact gehad met een hulpverlener, terwijl dit percentage voor
jongeren met een dysthyme stoornis (een milde maar chronische vorm van depressie)
boven de 80% lag. Ook de tijd tot behandeling varieerde enorm per stoornis. Jongeren
hadden het snelst contact voor stemmingsstoornissen, maar zelfs hiervoor duurde het
ruim twee jaar voordat 50% van deze jongeren voor het eerst contact had gehad met een
hulpverlener. Ter vergelijking, bij gedragsstoornissen duurde het 12 jaar totdat 50% van de
jongeren met een dergelijke stoornis contact had gehad, terwijl dit bij jongeren met een
angststoornis zelfs 17 jaar duurde.

In deze studie is ook onderzocht welke factoren invioed hadden op de tijd tot
behandeling. Het eerste contactmoment liet langer op zich wachten naarmate stoornissen
vroeger in het leven waren ontstaan. Een ernstige stoornis en de ontwikkeling van een
nieuwe stemmingsstoornis voorspelden een kortere tijd tot behandeling.

Hoofdstuk 5 richtte zich op wie er wanneer belangrijk is voor het zoeken van hulp in
de GGZ tijdens de adolescentie en vroege volwassenheid. Jongeren zijn hiervoor namelijk
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voor een groot deel afhankelijk van hun sociale omgeving; voornamelijk van hun ouders en
leerkrachten. Allen hebben door middel van vragenlijsten hun kijk gegeven op hoeveel last
jongeren hadden van emotionele problemen, zoals gevoelens van angst of depressie, of
gedragsproblemen, zoals opstandig of regelovertredend gedrag. In deze studie is gekeken
naar welke informant en welk type problemen het beste het eerste contactmoment in
de gespecialiseerde GGZ voorspellen. Hiervoor is ook weer gebruik gemaakt van de
administratieve gegevens uit het Psychiatrisch Casusregister Noord-Nederland.

Het onderzoek liet twee patronen zien. Ten eerste veranderde de persoon die het eerste
zorgcontact het beste voorspelde over de tijd. Van 10 tot 13 jaar bleken de rapportages van
leerkrachten het eerste zorgcontact het beste te voorspellen, gevolgd door de rapportages
van ouders van jongeren van 13 tot 16 jaar. Vanaf 16 jaar voorspelden de rapportages
van de jongeren zelf het beste het eerste zorgcontact met de gespecialiseerde GGZ. Ten
tweede werd het eerste zorgcontact voorspeld door emotionele problemen, maar niet
door gedragsproblemen. Dit gold zowel voor problemen die werden gerapporteerd door
de jongeren zelf als voor problemen die door hun hun ouders of leerkrachten werden
gerapporteerd.

In hoofdstuk 6 is gekeken naar hoe de kloof tussen zorgbehoefte en zorggebruik
zich ontwikkelt tijdens de overgang van de adolescentie naar de jongvolwassenheid.
Volgens hoofdzakelijk onderzoek uit de Verenigde Staten (VS) neemt deze kloof sterk
toe nadat jongeren 18 zijn geworden. De vraag is echter of dat in landen met een ander
zorgsysteem, zoals Nederland, ook zo is. In de VS hebben jongvolwassenen bijvoorbeeld
vaak geen zorgverzekering, terwijl dat in Nederland voor iedereen verplicht is. Daarnaast
is gekeken in hoeverre de ontwikkeling van het zorggebruik kan worden verklaard door
de vijf belangrijke mijlpalen die de ontwikkeling richting de volwassenheid markeren:
zelfstandig gaan wonen, een opleiding afronden, een baan vinden, een stabiele relatie
krijgen en kinderen krijgen. Deze studie keek naar het gebruik van gespecialiseerde GGZ
(zoals gerapporteerd door ouders en jongeren) van 16 tot en met 25 jaar.

In tegenstelling tot de verwachtingen bleek er sprake van een structurele stijging in
het gebruik van gespecialiseerde GGZ, van gemiddeld 5% op 16-jarige leeftijd tot 13% op
25-jarige leeftijd. Onder jongeren met veel emotionele of gedragsproblemen nam het
gebruik van gespecialiseerde GGZ toe van 11% naar 33%. In beide gevallen was de stijging
sterker voor vrouwen dan voor mannen. De belangrijke mijlpalen van volwassenheid
bleken weinig invioed te hebben op het zorggebruik.

Adolescenten met een zorgbehoefte die niet in zorg zijn

In het derde onderdeel van dit proefschrift wordt de aandacht verschoven van jongeren
die wel, naar jongeren die geen zorg ontvangen voor hun problemen. Het is belangrijk
om te weten hoe psychische problemen zich ontwikkelen bij deze jongeren.
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In hoofdstuk 7 is het beloop van emotionele en gedragsproblemen bij jongeren
die niet in zorg waren vergeleken met dat van jongeren die wel in zorg waren. Daarnaast
is bij de jongeren die wel in zorg waren gekeken of er sprake is van een zogenoemde
“dosis-response relatie”. Hierbij is gekeken naar of een hoger aantal behandelcontacten
samenhangt met minder emotionele en gedragsproblemen. Voor dit onderzoek zijn
jongeren met veel emotionele of gedragsproblemen geselecteerd, en zijn de jongeren
die niet in zorg waren vergeleken met de jongeren die wel in zorg waren.

Uit de analyses bleek dat de jongeren met zorggebruik meer emotionele en
gedragsproblemen hadden dan de jongeren zonder zorggebruik. Er was echter geen
verschil in het beloop van de emotionele en gedragsproblemen tussen beide groepen.
Ook vonden we geen dosis-response relatie. Jongeren hadden dus niet minder problemen
op 16-jarige leeftijd naarmate ze meer behandelcontacten hadden tussen de leeftijd
van 13 en 16 jaar. Sterker nog: het gebruik van gespecialiseerde GGZ voorspelde méér
emotionele en gedragsproblemen, ongeacht het aantal behandelcontacten.

In hoofdstuk 8 is onderzocht wat het beloop van emotionele problemen is bij
jongeren die zelf niet in zorg waren. Dit wordt ook welrattirlijk belodpgenoemd.

Uit eerder onderzoek, dat vrijwel uitsluitend betrekking heeft op volwassenen, is bekend
dat emotionele problemen episodisch van aard zijn. Episodisch houdt in dat symptomen
komen en gaan met de tijd. Emotionele problemen gaan in veel gevallen na verloop
van tijd vanzelf voorbij. Daaromvigtthful waiting (vrij vertaald: waakzaam afwachten)
onderdeel van de multidisciplinaire richtlijnen voor de behandeling van depressie. Het kan
echter niet zonder meer worden aangenomen dat het natuurlijk beloop van emotionele
problemen onder jongeren vergelijkbaar is met dat onder volwassenen. Jongeren zitten
immers in een heel andere levensfase, waardoor afwegingen bij de behandeling van
jongeren heel anders kunnen zijn dan bij volwassenen.

Voor dit onderzoek is aan jongeren door middel van een vragenlijst gevraagd
hoeveel last ze hadden van emotionele problemen en of ze gespecialiseerde geestelijke
gezondheidszorg hadden gebruikt voor hun problemen. Het onderzoek bestrijkt de
periode van 11 tot 25 jaar.

Van de jongeren met veel emotionele problemen die niet in zorg waren, rapporteerde
twee tot drie jaar later ongeveer 80% aanzienlijk minder problemen. Bij deze jongeren was
dus sprake vamemissie zonder behandélimgarbij remissie betekent dat de jongeren
niet langer last hadden van de problemen die ze eerder rapporteerden. Vervolgens is
op meerdere manieren gekeken of de emotionele problemen daadwerkelijk weg waren
en ook weg bleven. Daaruit bleek dat emotionele problemen vaak maar gedeeltelijk
weg waren, of dat ze enkele jaren later weer waren teruggekeerd. Ook bleek dat bij 25%
tot 50% van de jongeren de emotionele problemen weliswaar wegbleven, maar dat zij
desalniettemin toch gebruik van gespecialiseerde GGZ rapporteerden op latere leeftijd.
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Conclusies en aanbevelingen

In hoofdstuk 9 is de onderlinge samenhang van de bevindingen uit de afzonderlijke
hoofdstukken besproken, en zijn van daaruit algemene conclusies getrokken en
aanbevelingen gedaan.

Uit dit proefschrift blijkt dat psychiatrische stoornissen veel voorkomen onder jongeren.
Jongeren met een psychiatrische stoornis, ook als deze mild van aard is, hebben een
vergroot risico om een andere stoornis te ontwikkelen (co-morbiditeit). Een kleine
groep jongeren had zelfs voor hurf€lal drie of vier verschillende soorten stoornissen
ontwikkeld. Deze opeenstapeling van psychiatrische stoornissen, die vaak ernstig zijn,
maakt jongeren extra kwetsbaar in hun ontwikkeling.

Ongeveer de helft van de 19-jarige jongeren met een psychiatrische stoornis volgens
het diagnostische interview had contact gehad met een hulpverlener en ongeveer een
kwart met de gespecialiseerde geestelijke gezondheidszorg. De tijd tussen het ontstaan
van een stoornis en het eerste contact met een hulpverlener was aanzienlijk, vaak
meerdere jaren, voor de meeste psychiatrische stoornissen. Uit vergelijkbaar onderzoek is al
gebleken dat de tijd tot behandeling onder volwassenen vaak nog langer is. Het is daarom
belangrijk om al in de kindertijd en adolescentie te proberen om de tijd tot behandeling te
verkorten, bij voorkeur voordat co-morbide stoornissen zich ontwikkelen. Er is vooralsnog
weinig bekend over waarom de tijd tot behandeling zo lang is, en wat de gevolgen zijn
van een lange tijd tot behandeling voor de geestelijke gezondheid van zowel jongeren
als volwassenen. Dit zijn belangrijke vragen om te beantwoorden in vervolgonderzoek.

Een van de sleutels tot het verkorten van de tijd tot behandeling zou kunnen
liggen bij de ouders en leerkrachten. Zij spelen namelijk een heel belangrijke rol bij de
probleemherkenning en de toegang tot de zorg. Eenmaal in zorg is het voor professionals
belangrijk om te erkennen dat ouders, leerkrachten en de jongeren zelf elk hun eigen kijk
hebben op de problemen van jongeren. Het is daarom van belang dat zorgprofessionals
rekening houden met deze verschillende visies bij het stellen van een diagnose en de
behandeling.

Vanaf de late adolescentie zijn het vooral de jongeren zelf die bepalend zijn voor
wanneer ze in zorg komen. Gedurende de overgang van de adolescentie naar de
volwassenheid neemt het gebruik van gespecialiseerde GGZ in Nederland toe. Dit kan
worden gezien als een positief teken, aangezien jongeren en jongvolwassenen steeds
beter in staat lijken te zijn om hun psychische problemen te herkennen en de weg naar de
zorg te vinden. Desalniettemin blijft de kloof tussen zorgbehoefte en zorggebruik nog altijd
heel groot. Soortgelijke verschillen tussen zorgbehoefte en zorggebruik worden echter
wereldwijd gerapporteerd, wat suggereert dat dit een universeel probleem is in de GGZ.

De studies in dit proefschrift laten zien dat ongeveer 1 op de 3 a 4 jongeren met
psychiatrische problemen in aanraking komt met de gespecialiseerde GGZ. Naarmate zij
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ouder worden neemt het zorggebruik toe, voornamelijk gedreven door de ontwikkeling
van een stemmingsstoornis, zoals depressie. Eenmaal in zorg is het van belang dat
professionals alert zijn op onderliggende stoornissen die al in de kindertijd of vroege
adolescentie zijn ontstaan.

Het glas kan echter zowel halfvol als hal eeg worden gezien. Veel jongeren met
psychische problemen komen niet in zorg voor hun problemen. Mogelijk komt dat doordat
emotionele problemen tijdens de jeugd vaak na een tijdje vanzelf, geheel of gedeeltelijk,
over gaan. Door het episodische karakter van emotionele problemen is het aannemelijk
dat jongeren steeds meer geneigd zijn om hulp te zoeken voor hun problemen naarmate
deze vaker terugkeren. Dit patroon van steeds terugkerende symptomen is niet uniek voor
jongeren die niet in zorg zijn. Opmerkelijk genoeg is ditzelfde patroon in ander onderzoek
namelijk ook gevonden bij jongeren die wel in zorg zijn geweest.

Jongeren die niet in zorg waren bleken nog een belangrijke overeenkomst te hebben
met jongeren die wel in zorg waren. Er leek namelijk geen verschil te zijn in het beloop van
emotionele en gedragsproblemen tussen beide groepen jongeren. Daarmee kan uiteraard
niet zonder meer geconcludeerd worden dat jongeren geen baat zouden hebben bij zorg.
De TRAILS-data zijn namelijk niet verzameld met het doel om het e ect van behandeling
in de GGZ te meten. Daardoor zijn er meerdere methodologische verklaringen voor deze
bevinding mogelijk. Daarnaast is het mogelijk dat jongeren tijdens de behandelperiode
wel zijn opgeknapt, maar later alsnog een terugval hebben gehad. Deze bevinding
verdient meer aandacht in vervolgonderzoek.

Op basis van al deze bevindingen kan een aantal aanbevelingen worden gedaan.
Het lijkt verstandig om psychiatrische stoornissen, ook wanneer deze mild van aard
zijn, in een zo vroeg mogelijk stadium e ectief te behandelen. Aangezien het moeilijk
is om psychiatrische stoornissen al vroegtijdig te signaleren moet worden ingezet op
brede preventieprogramma’s. Deze programma’s moeten psychiatrische stoornissen
voorkomen door bijvoorbeeld de opvoedingsvaardigheden van ouders te verbeteren en
de veerkracht van kinderen te bevorderen. Ook anti-pestprogramma’s zijn belangrijk bij
de preventie van psychiatrische stoornissen. Aanvullend moeten er preventieprogramma’s
komen speciaal voor kinderen en adolescenten die een extra hoog risico lopen op het
ontwikkelen van psychiatrische stoornissen. Denk hierbij aan kinderen van gescheiden
ouders en kinderen van ouders die zelf een psychiatrische stoornis hebben. Het zal
niet mogelijk zijn om alle psychiatrische stoornissen te voorkomen. Daarom moeten er
vroege interventieprogramma’s komen voor jongeren die toch psychiatrische stoornissen
ontwikkelen. Een belangrijk onderdeel hiervan moet terugvalpreventie zijn. Gezamenlijk
zullen deze brede en langdurige preventie- en interventieprogramma’s een heel belangrijke
rol hebben in het verbeteren van de vooruitzichten van jongeren met psychiatrische
stoornissen en het betaalbaar houden van de geestelijke gezondheidszorg in Nederland.
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