
 

 

 University of Groningen

Where’s the need? the use of specialist mental health services in adolescence and young
adulthood
Raven, Dennis

DOI:
10.33612/diss.116938522

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2020

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Raven, D. (2020). Where’s the need? the use of specialist mental health services in adolescence and
young adulthood. [Thesis fully internal (DIV), University of Groningen]. University of Groningen.
https://doi.org/10.33612/diss.116938522

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 24-05-2023

https://doi.org/10.33612/diss.116938522
https://research.rug.nl/en/publications/6ffb8e1c-5961-4eb3-a022-c1338170e774
https://doi.org/10.33612/diss.116938522


General Introduction1

Dennis_Proefschrift.indd   9Dennis_Proefschrift.indd   9 16/01/2020   16:58:0616/01/2020   16:58:06



10 | Chapter 1

1.1 Mental disorders in adolescence

Mental disorders, clinically significant behavioral or psychological syndromes associated 
with impairment or distress, are among the leading causes of the total burden of disease 
worldwide (Whiteford et al. 2013a). When including suicides attributable to mental 
disorders, mental disorders are the third leading cause of worldwide burden of disease 
(Ferrari et 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 suffer from a mental disorder at some point in their lives (Kessler et al. 1994, 2005a; 
Bijl et al. 1998; Slade et al. 2009; de Graaf et al. 2012). Evidence from recent longitudinal 
studies even suggests that common mental disorders are universal in nature (Moffitt et al. 
2010; Copeland et al. 2011; Steel et al. 2014), much like physical illnesses (Angst et al. 2016).

The majority of adult mental disorders have precursors in childhood or adolescence 
(Hofstra et al. 2002; Kim-Cohen et al. 2003; Copeland et al. 2009; Shankman et al. 2009; 
Costello et al. 2011). After its onset, the mental disorder may resurface later in life (homotypic 
continuity), or may predict a different type of disorder in adulthood (heterotypic continuity) 
(Angold et al. 1999). Homotypic continuity from adolescence to adulthood is typically very 
strong (Costello et al. 2011). Examples of heterotypic continuity include anxiety predicting 
depression and vice versa, and conduct problems predicting substance use disorders 
(Costello et al. 2011).

Mental disorders, especially those that developed during childhood or adolescence, 
commonly co-occur (Costello et al. 1996; Angold et al. 1999; Kessler et al. 2012c). 
Approximately one in three adolescents with a mental disorder has more than one 
diagnosis (Costello et al. 1996; Wittchen et al. 1998), and approximately two in five 
adolescents with a mental disorder have mental disorders from at least two different classes 
(Merikangas et al. 2010a). 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 al. 1998).

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 (Burke et al. 1991; Kessler et 
al. 2005a, 2007a, 2012c), even across countries worldwide (Kessler et al. 2007b). Typically, 
phobias, separation anxiety disorder, and attention deficit-hyperactivity disorder (ADHD) 
have the earliest onset, often in childhood. These are followed by oppositional-defiant 
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 first mental disorder by the age of 14, and about 75% 
by the age of 24 (Kessler et al. 2005a, 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 (Costello et al. 2005a; Patel et al. 
2007; Belfer 2008). Indeed, population-based studies consistently show high prevalence 
rates of mental disorders in adolescence (McGee et al. 1992; Costello et al. 1996; Verhulst 
et al. 1997; Wittchen et al. 1998; Fergusson & Horwood 2001; Ford et al. 2003; Merikangas 
et al. 2010b, 2010a; Moffitt et al. 2010; Copeland et al. 2011; Kessler et al. 2012a). 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 (Gore et al. 2011; Erskine et al. 2015; 
Whiteford et al. 2015). Depression in particular is a major cause of burden (Ferrari et al. 2013; 
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 difficulties 
in maintaining social relationships, and poor health behavior, such as substance abuse 
(Copeland et al. 2015b; Ormel et al. 2017). 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 difficult 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 et al. 2002; Vanheusden et al. 2008a; Merikangas 
et al. 2011; Jörg et al. 2016). This difference 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 as the “treatment gap” (Kohn et al. 2004).

Treatment rates do differ by disorder characteristics, however. Of the adolescents with a 
severe mental disorder (Merikangas et al. 2009, 2011) or with three or more mental disorders 
(Jörg et al. 2016), approximately half use services. Adolescents most often use services 
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for attention deficit-hyperactivity disorder and oppositional defiant disorder, and least 
often for phobias, separation anxiety disorder and substance abuse (Merikangas et al. 2011; 
Costello et 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 al. 2005, 2007b; Bruffaerts et al. 2007; ten Have et al. 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 et al. 2007b, 2007a). Although studies using samples 
from low and middle income countries are clearly underrepresented in epidemiologic 
research (Erskine et al. 2017), the currently available literatures suggests that service use is 
lowest in low and middle income countries (Wang et al. 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 et al. 2003). However, even in high income countries a substantial 
majority of cases do not use services (Alonso et al. 2004b; Wang et al. 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 significant 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. 
The behavioral 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, 36(1), p. 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; Babitsch et al. 2012). The 
third component of predisposing factors concerns health beliefs. Unfavorable health 
beliefs, such as parents’ negative perceptions of health services and their eff 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. 
Zulian et 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 et al. 2016).

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 et al. 2003; Sayal 2006; Ford 2008; 
Li et al. 2016), but also by the burden experienced by the parent (Angold et al. 1998b; 
Ryan et 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 influence 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 influenced.

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 et al. 2013).

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 et al. 2013). 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 (Babitsch et al. 2012). 
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 (Babitsch et al. 2012), which is mostly due 
to the very different 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 identification of a mental disorder in epidemiological research does not 
by definition indicate a need for treatment, however (Regier et al. 1998; Aoun et 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 differences 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 et al. 2014), 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 (Stanger et al. 1993; Verhulst et al. 1994; Achenbach et 
al. 1995, 1998; Sourander et al. 2001; Zwaanswijk et al. 2007; Reijneveld et al. 2014). Chapter 
5 will therefore focus on the influence of the perceived need according to adolescents, 
parents, and teachers through different stages of adolescence.

One key change that affects 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 al. 2011) or adulthood (e.g. Kessler et al. 2005), 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 (Whiteford et 
al. 2013b; Vriends et al. 2014). 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 effect on follow-up symptomatology (Angold et al. 2000; Jörg 
et al. 2012; Asselmann et al. 2014; Patton et al. 2014; Nilsen et al. 2015). 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 witnessed by the many reforms that took place 
(den Exter et al. 2004; Schäfer et al. 2010; Kroneman et al. 2016). An extensive discourse on 
the Dutch health care system is well beyond the scope of this thesis, however, and I 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, I will first 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 
(Reijneveld et al. 2014). The first is through the general practitioner (GP). In most cases, 
the GP is first point of contact in the health care system, and almost the entire Dutch 
population is registered with a GP (Verhaak et al. 2015; Kroneman et al. 2016). The GP thus 
functions as a gatekeeper, which is characteristic for the Dutch health care system, but 
this gatekeeper role has been relaxed specifically for children and adolescents. The second 
route is through the Youth Care Office (in Dutch: “Bureau Jeugdzorg”). The third route 
is through preventive youth healthcare, which covers youth from age 0 to age 19 (e.g. 
Siderius et al. 2016). 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 Offices 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 insufficient improvement (Nederlands Huisartsen Genootschap n.d.).

Accessibility and affordability are two of the main goals of the Dutch health care system 
(Kroneman et 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 
(Bijenhof et al. 2012). 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 effect. 
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 Office took on a central role by functioning as 
the coordinating institution for all youth care. The Youth Care Office would evaluate the 
need for care and, if deemed necessary, refer to child and adolescent mental health care, 
thereby effectively 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 et al. 2016). 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, effectuated in 2015, involved the introduction of the Youth 
Act [in Dutch: Jeugdwet] (Kroneman et al. 2016). 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 effective 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 al. 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 identified 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 findings reported in 
this thesis (Chapter 9). First, the most important findings will be highlighted, after which the 
most important limitations will be discussed. Subsequently, the findings will be elaborated 
upon by incorporating them together into a broader whole. Finally, the clinical implications 
of the findings 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 Winter et al. 2005; Huisman et al. 2008; Nederhof et al. 
2012; Ormel et al. 2012; Oldehinkel et al. 2015). TRAILS is a community-based cohort study 
with the objective of contributing “to 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 and outcomes” 
(Oldehinkel et al. 2015, p.76a). At baseline, 2230 adolescents from the birth cohort October 
1989 to September 1991 living in five 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 includes 
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 first and fith 
assessment wave from TRAILS.
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