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ANGST
Angst vor der Geschichte

Angst vor sich selbst, 
Sich in sich zurückzuziehen

Aus Angst vor der Welt
Angst auszubrechen, sich zu blamier’n

Sich aufs Eis zu wagen, Angst zu erfrier’n

Einfach Angst zu verblöden vor der Endgültigkeit
Sich an alles zu gewöhnen, aus Angst vor der Zeit

Einfach Angst zu verblöden, bereits mundtot zu sein
Angst stellt ruhig, Angst kriegt klein

Angst braucht Waffen
Aus Angst vor dem Feind

Obwohl keiner so recht weiß: wer ist damit gemeint
Angst überholt zu werden, Angst vor Konkurrenz

Angst vor der Dummheit, vor ihrer Intelligenz

Angst als Methode angewandt
Das Einschüchtern ist geplant

Angst stellt ruhig, Angst kriegt klein

Angst voreinander
Angst ‘rauszugehen

Wir sind uns alle verdächtig
Angst in die Augen zu sehen

Angst vor Gefühlen
Angst vor Zärtlichkeit
Angst aus Erfahrung
Zuviel Vertraulichkeit

Einfach Angst zu verblöden ……..

Angst ferngelenkt zu werden
Angst vor dem Aus

Es allen recht zu machen
Angst frißt auf

Angst sich zu wehren
Angst alleine zu sein
Angst vor der Angst

Wir schlafen ein

Herbert Grönemeyer

Aus dem Album Sprünge (1986)

(Text verwendet mit freundlicher Genehmigung von Grönland Deutschland GmbH)
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1BACKGROUND AND HISTORY

Fear and anxiety are normal and essential warning signals, natural vital reactions to threats 
[1]. We all experience these emotions in daily life in challenging situations, such as applying 
for a job or defending a PhD thesis, in case of threats such as a near car accident, or when 
the lights are low and shadows are misinterpreted. Fear and anxiety allow us to respond 
appropriately to these threatening situations. Although fear and anxiety resemble each other 
and their symptoms overlap, the two concepts are not interchangeable [2]. Whereas fear 
is the response to a real, imminent threat, the result of the inborn fight-flight-response, 
anxiety is the anticipation of future threats, the perception of possible danger of which the 
cause can be unknown [3,4]. Feelings of anxiety may be equally adaptive, but may also 
become excessive, overwhelming, uncontrollable, do not subside, and interfere with daily 
life. In cases where anxiety becomes problematic in normal daily life, the diagnostic criteria 
for an anxiety disorder may be met. Anxiety disorders belong to the most common mental 
disorders with lifetime prevalence rates of 5% to 31% [5]. This means that, on average, one 
out of four people will have to deal with an anxiety disorder in their lifetime. Women are 
almost twice as likely to suffer from anxiety disorders than men, supposedly because of 
genetic vulnerabilities and physiological differences, although psychosocial and cultural 
factors such as living circumstances and responsibilities may also play a role [6–10]. Anxiety 
disorders can influence various aspects of life, such as health, personal well-being, physical 
functioning, social life, and employment [11–13]. As a result, anxiety disorders diminish the 
quality of life and can be very disabling. Besides the impact on individuals, anxiety disorders 
have large societal consequences. The direct health care costs and indirect costs due to 
reduced productivity, work absenteeism and suicide, are immense and constitute more than 
30% of all costs for mental disorders, estimated at $63 billion in the United States and €74 
billion in Europe [14–16].

The onset of anxiety disorders is typically at a young age, in childhood or adolescence, or 
early adulthood, with considerable psychosocial and developmental consequences, such 
as failure at school, problems at work or in relationships [17,18]. Anxiety disorders often have 
a persistent nature and individuals can suffer from it for a lifetime [9,19]. The physiological 
and psychological anxiety symptoms might be understood as an episode of acute stress 
getting out of control. Anxiety disorders are characterized by excessive and long-lasting 
fear or anxiety of perceived threats, an elevated stress response, and avoidance behaviour 
(see review [17]). Symptoms may encompass panic, increased nervousness, and fear, but 
also physical symptoms like increased heart rate, hyperventilation, nausea, diarrhea, loss of 
appetite, dizziness, and muscle tension [20]. 
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The recognition that anxiety is stress response related, especially when the stress is frequent 
or chronic, and that anxiety can cause impairment in functioning has a long history that 
goes back to 5000 BC. Ancient Indian literature described symptoms reminiscent of current 
post-traumatic stress disorder and generalized anxiety disorder [21]. In classical antiquity, 
the ancient Greeks and Romans (approximately between the 8th century BC and the 6th 
century AD) identified anxiety as a negative affect and described clinical features and certain 
forms of cognitive treatment [22]. However, in subsequent centuries, anxiety was no longer 
recognized as a separate construct or disorder. In the Middle Ages (600-1500) the concept 
of anxiety changed and a surplus of anxiety - just as other mental disorders - was seen as 
the result of a demonic presence. 

The ideas about mental disorders, and therefore also about the concept of anxiety, evolved 
substantially between the Renaissance (1350-1600) and the Industrial Revolution (1750-1900). 
The demonological view [23,24] was gradually replaced by a medical view, namely that 
anxiety had a neurological aetiology, with a focus on physical symptoms [25,26]. Whereas 
the mentally ill were seen as a domestic problem in the Middle Ages, the institutionalization 
of individuals with mental problems became more and more common practice from the 17th 
century onwards [27,28]. The treatment of these ‘lunatics’, as these patients were named, 
was often cruel and patients were sometimes chained to restrain them [27]. Pinel (1745-1826) 
reformed the attitude towards mentally ill patients and advocated a more humane approach 
characterized by kindness and sensitivity. Pinel was the first who was credited for literally 
freeing patients from their chains. But although the beliefs about mental disorders changed, 
anxiety was not yet considered to be a separate disorder. Instead, other terms were used to 
designate anxiety-related diagnoses, such as neurasthenia, melancholia, hypochondriasis, 
and hysteria [25]. In the late 19th and early 20th centuries the concept of anxiety evolved 
further under the influence of, among others, the scholars Kraepelin, Pavlov, Freud, and 
Cannon. The fight-flight response was described, the first classifications of mental disorders 
emerged, and the term anxiety neurosis was introduced [22,29–31]. Contrary to the then 
usual tradition of considering psychiatry from a biological point of view, Kraepelin introduced 
a clinical classification of mental disorders [32]. Yet, he did not want diagnoses to be taken 
too seriously, as is illustrated by a cartoon he drew for the Heidelberg Beer Zeitung in 1896 
[33] (Figure 1). 

Nevertheless, the clinical classification of Kraepelin was increasingly accepted, resulting in 
a new nosology and classification developed by the American Psychiatric Association (APA) 
[32]. In 1952, the Diagnostic and Statistical Manual of Mental Disorders first edition (DSM-I) 
was published [34]. In this manual anxiety was defined as a characteristic of psychoneurotic 
disorders. In the subsequent DSM-II, an overarching term ‘neuroses’ was mentioned of which 
anxiety was the main characteristic [22,35]. It was not until 1980, in the DSM-III, that anxiety 
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1was recognized as a separate mental disorder and the currently dominant classification 
of anxiety disorders was introduced [22,36]. Anxiety disorders were conceptualized as 
heterogeneous constructs, combining a set of mental and physiological symptoms resulting 
from feelings and thoughts about experienced or possible future threats [37,38]. Several 
updates resulted via the DSM-IV, DSM-IV-TR, in 2013 in the DSM-5 [20,39,40]. Under 
the umbrella of anxiety disorders, the DSM-5 classifies several different anxiety disorder 
diagnoses. Anxiety disorders have many symptoms in common, but each individual anxiety 
disorder also has its own specific characteristics and symptoms. An overview of currently 
distinguished anxiety disorders is given in Table 1. 

 

 

Figure 1. “Psychiater Europas! Wahret Eure heiligsten Diagnosen!” (“Psychiatrists of Europe! Protect 
your sanctified diagnoses!”). With this satirizing cartoon in the Heidelberg Beer Zeitung in1896, 
Emil Kraepelin indicated that although he had introduced a classification of mental disorders, these 
diagnoses should not be taken too seriously.

In this PhD thesis the following anxiety disorders, listed in the DSM-5, were studied: 
agoraphobia, generalized anxiety disorder, panic disorder, selective mutism, separation 
anxiety disorder, social anxiety disorder, and specific phobia. Substance/medication-induced 
disorder, anxiety disorder due to another medical condition, other specified and unspecified 
anxiety disorders were not studied because of lack of consensus on diagnostic criteria, or 
because of the very specific causal factors that are implicated in the diagnosis [20]. 
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Table 1. DSM-5 anxiety disorder diagnoses and characteristics (according to American Psychiatric 
Association)

Anxiety Disorder Short description of characteristics*

Specific Phobia Marked fear or anxiety about a specific object or situation (e.g., flying, 
heights, animals, receiving an injection, seeing blood). The fear or 
anxiety is out of proportion to the actual perceived danger.

Social Anxiety Disorder 
(Social Phobia)

Marked fear or anxiety about one or more social situations in which 
the individual is the center of attention and is exposed to possible 
scrutiny by others. Examples include social interactions (e.g., having a 
conversation, meeting unfamiliar people), being observed (e.g., eating 
or drinking), and performing in front of others (e.g., giving a speech).

Panic Disorder Recurrent unexpected panic attacks that reaches a peak within 
minutes, and during which time symptoms of anxiety occur, such as 
palpitations, sweating, trembling or shaking, sensations of shortness 
of breath, feelings of choking, chest pain, nausea, feeling dizzy, 
paresthesia, derealization or depersonalization, fear of losing control or 
“going crazy”, fear of dying.

Agoraphobia Marked fear or anxiety about the following situations: using public 
transportation, being in open spaces (e.g., parking lots, marketplaces, 
bridges), being in enclosed places (e.g., shops, theaters, cinemas), 
being in a crowd, being outside of the home alone.

Generalized Anxiety 
Disorder

Excessive anxiety and worry (apprehensive expectation), occurring 
more days than not for at least six months, about a number of events 
or activities (such as work or school performance). The individual finds 
it difficult to control the worry. Symptoms are e.g., restlessness, easily 
fatigued, difficulty concentrating or mind going blank, irritability, muscle 
tension, sleep disturbance.

Separation Anxiety 
Disorder

Inappropriate and excessive fear or anxiety concerning separation 
from those to whom the individual is attached.

Selective Mutism Consistent failure to speak in specific social situations in which there is 
an expectation for speaking (e.g., at school) despite speaking in other 
situations.

Substance/Medication-
Induced Anxiety 
Disorder

Panic attacks or anxiety is predominant in the clinical picture, while 
it is evident from the history, physical examination, or laboratory 
findings that the symptoms developed during or soon after substance 
intoxication or withdrawal or after exposure to a medication.

Anxiety Disorder Due 
to Another Medical 
Condition

Panic attacks or anxiety is predominant in the clinical picture, while it 
is evident from the history, physical examination, or laboratory findings 
that the disturbance is the direct pathophysiological consequence of 
another medical condition.
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1
Table 1. Continued

Anxiety Disorder Short description of characteristics*

Other Specified Anxiety 
Disorder

Symptoms characteristic of an anxiety disorder that cause clinically 
significant distress or impairment in important areas of functioning 
predominate but do not meet the full criteria for any of the disorders in 
the anxiety disorders diagnostic class.

Unspecified Anxiety 
Disorder

Symptoms characteristic of an anxiety disorder that cause clinically 
significant distress or impairment in important areas of functioning 
predominate but do not meet the full criteria for any of the disorders in 
the anxiety disorders diagnostic class.

Notes: DSM = Diagnostic and Statistical Manual of Mental Disorders (DSM-5); * For complete 
description see the DSM-5 [20]

OVERVIEW OF RESEARCH INTO 
ANXIETY DISORDERS AS OF 1980

Research
When the DSM-III was introduced in 1980, the new anxiety disorder classification resulted 
in an abundance of research on the aetiology, nature, course, and treatment of anxiety 
disorders. Large epidemiological studies revealed that anxiety disorders are among the 
most common mental health disorders, are very disabling, commonly have an early age of 
onset (i.e. in childhood or adolescence), are highly comorbid with each other as well as with 
depressive disorders, and are very heterogeneous with respect to symptomatology and 
course [41,42]. A range of variables were found which were associated with prevalence and 
which predicted onset of anxiety disorders, such as genetic, neurobiological, environmental, 
as well as several behavioural, personality, and cognitive factors [3,43–50]. 

Theoretical models
On the basis of this research, various theoretical models have been formulated to describe 
the onset and development of anxiety disorders. These models were constructed from 
different viewpoints, whether or not in relation to depressive disorders. For instance, Clark 
and Watson [51] concluded that anxiety and depressive disorders can best be described by a 
tripartite model. Both disorders share a nonspecific component of general affective distress 
but can be distinguished by the factors specific for these disorders, that is physiological 
arousal for anxiety and absence of positive affect for depression. Chorpita and Barlow [44] 
proposed a model of the environmental influences on the development of anxiety disorders. 
They highlighted the importance of a perceived diminished control as a vulnerability for 
anxiety. The importance of associative learning processes as diatheses for anxiety and the 
way these learning processes can be incorporated in etiological models of anxiety disorders 
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were reviewed by Mineka and Oehlberg [52]. Furthermore, a model showing the influence 
of cognitive vulnerabilities on the development and maintenance of anxiety disorders was 
presented by Ouimet et al. [53]. However, these different approaches hamper comparison 
of the models and the identified vulnerabilities, making it difficult to get a comprehensive 
overview of the processes defining anxiety disorders. 

Categorical or dimensional
Other factors complicating a better understanding of onset, development, and course were that 
studies found high rates of comorbidity between anxiety disorders, with unclear boundaries 
between the categories. In addition, there were questions on the stability of specific anxiety 
disorders over time [54–57]. As with other domains in the DSM, there was debate whether 
anxiety disorders should be grouped together and considered as one disorder or should be 
divided into different diagnostic categories [58]. Similarly to this discussion about lumping 
or splitting of anxiety disorders, discussion arose as to whether the classification should be 
categorical or dimensional. More and more researchers have pleaded for a more dimensional 
approach [54,55,57,59–61], a plea that is reflected in the recent changes in DSM-5 towards 
a more dimensional classification. This discussion was prompted by the doubts that arose 
by the categorical classification [57]. This classification has definitely contributed to a better 
international communication about psychiatric disorders, it enabled the development of 
precise diagnostic criteria and research on efficacy of different treatments and is also easy to 
use in clinical settings. Yet, the system also has some limitations. The categorical classification 
does not take into account subthreshold symptoms and symptom severity, nor the fact that 
diagnostic boundaries are generally fuzzy, and that several anxiety symptoms are found in a 
broad range of disorders [54,57]. Anxiety symptoms are not restricted to anxiety disorders, but 
are common in other psychiatric disorders as well, which is now reflected in the formulation 
of a transdiagnostic anxious distress specifier in the DSM-5 [20]. Nowadays, most scholars 
and clinicians agree that the current categorical diagnostic classification is suitable and useful, 
especially in the clinic, but also that it has clear disadvantages [61–63].

More advanced models
To explicate the underlying structure and to do justice to the dimensional nature of anxiety 
disorders, more advanced structural models have been developed that describe the symptoms, 
diagnoses, and their interrelations, often with use of hierarchical designs. These hierarchical 
models consist of multiple levels, usually with one overarching factor at the top and one or more 
branching levels below. Such an overarching class is sometimes labelled emotional disorders 
or emotional distress. This overarching class is then divided into two or three dimensions (e.g., 
[49,64–68]; for an example, see Figure 2). It is often suggested to place generalized anxiety 
disorder together with depressive disorders in one dimension, while the other anxiety disorders 
(panic disorder, agoraphobia, social phobia/social anxiety disorder, specific phobia) are grouped 
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1together in the fear dimension. Kotov et al. [69] took it a step further and developed the 
Hierarchical Taxonomy Of Psychopathology (HiTOP) model, which addresses the aforementioned 
shortcomings of the traditional categorical classification. The HiTOP model presents mental 
disorders as a spectrum in which psychopathological syndromes and symptoms are grouped 
based on their similarities. In this way, comorbidity, boundary issues, and diagnostic instability are 
less of a problem. Another alternative approach to classifying mental disorders is the Research 
Domain Criteria (RDoC) project [70,71]. This classification system is not primarily developed for 
clinical practice but is especially aimed at research on possible underlying pathophysiological 
mechanisms and how they are related to specific domains of psychopathology. Just like the 
hierarchical models, the RDoC model is intended to incorporate the dimensional nature of mental 
disorders, such as anxiety disorders, into the classification.

 Figure 2. Three-factor model of Krueger, based on National Comorbidity Survey (NCS) data. This model 
is a variant of the two-factor internalizing-externalizing model. The higher order internalizing factor is 
subdivided into two subfactors, i.e. anxious-misery and fear. Each subfactor and the externalizing factor 
encompasses a number of mental disorders. The numerical values represent standardized parameter 
estimates (factor loadings) of confirmatory factor analysis. (The figure is adapted from Krueger et al. [68])
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GAPS IN THE CURRENT KNOWLEDGE

From the aforementioned research it has repeatedly been concluded that anxiety disorders 
are likely to have a chronic course [19,72]. Nevertheless, research on the longitudinal aspects 
of anxiety disorders has been relatively neglected. Studies were typically designed cross-
sectionally, disregarding the often persistent nature of anxiety disorders. The need for more 
prospective longitudinal research has however been pointed out in various studies [73–78]. 
It was for example stated that variables may change over time with concurrent changing 
influences on the course of anxiety disorders. In addition, the fact that retrospective studies 
have dominated so far, a study design with a higher chance of recall bias, has led to a call for 
prospective studies. Similarly, cross-sectional studies are insufficient to investigate patterns 
of comorbidity that may develop over time between anxiety disorders and other psychiatric 
disorders, especially depression. Cross-sectional studies can also not be used to investigate 
transitions from anxiety to depressive disorders. Consequently, there is a lack of knowledge 
about different aspects of the course of anxiety disorders over time. A complicating factor 
here is the fact that current literature is mostly restricted to one aspect of anxiety disorders, 
for instance focusing on a specific age group (children, adolescents, students, elderly), or only 
on one or a few anxiety disorders rather than anxiety disorders in general (e.g., [79–83]). To 
provide patients and clinicians with more reliable estimations of prognosis, it is important to 
get more insight into the processes underlying the longitudinal course of anxiety disorders, of 
the different course types and the factors associated with these course types. Such knowledge 
may contribute to prevention and help to adjust treatments according to prognosis.

AIMS AND OUTLINE OF THIS THESIS

To obtain a deeper insight into these longitudinal trajectories of anxiety it is important to 
know who is at risk of an unfavourable prognosis and what contributes to such an untoward 
outcome. The aim of the research presented in this thesis is to expand the knowledge of the 
longitudinal course of anxiety disorders.

Important in this context is that longitudinal research designs on anxiety are complicated by 
the high comorbidity rates and diagnostic instability of anxiety disorders. These constraints 
can at least partly be addressed by not focusing on one particular anxiety disorder, but on 
anxiety disorders in general. Another option is bypassing the specific categorical diagnoses 
and instead investigating the course of severity of anxiety symptoms, as anxiety symptoms play 
a key role in determining the nature, severity and course of anxiety disorders. Furthermore, a 
focus on anxiety symptoms fits in with the dimensional viewpoint [84]. In my thesis I therefore 
conducted both: studies on severity of anxiety symptoms and on categorical anxiety disorders. 
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1Studies on severity of anxiety symptoms
Previous studies found a clear relationship between personality traits and other related 
psychological factors and the manifestation of anxiety symptoms (see for instance [85]). 
My focus pertains the relationships of two key psychological factors related to anxiety 
disorders, anxiety sensitivity and locus of control, with severity of anxiety symptoms. Anxiety 
sensitivity can be defined as the fear of anxiety-related symptoms and is also known as 
‘fear of fear’ [86–88]. A high level of anxiety sensitivity can cause a misinterpretation of 
anxiety symptoms and see these symptoms as harmful or catastrophic. Locus of control 
refers to the extent to which individuals believe they can control the events that influence 
their lives [89,90]. Those who feel little control over their fate (external locus of control) 
experience more stress and are more vulnerable to develop an anxiety disorder [3,44]. 
High anxiety sensitivity and an external locus of control are both considered to be key risk 
factors in the development of anxiety disorders [91–94], but their stability over time and 
the association with changes in anxiety symptom severity still needs to be investigated. 
Moreover, previous cross-sectional studies showed that chronotype, that is the internal 
circadian clock especially with respect to preferred timing of sleep and activity [95], is 
associated with severity of anxiety (and depressive) symptoms [96,97]. To analyse whether 
chronotype is a vulnerability factor for persistent anxiety disorders, this thesis also covers 
an examination of the longitudinal association between change in chronotype and 
changing severity of anxiety symptoms. 

Studies on anxiety disorders
Stability of diagnosis was listed as an important predictive validator for maintaining 
separate diagnostic classifications in DSM-5 [98]. In previous NESDA studies it was 
established that there is a considerable degree of diagnostic instability in recurring 
anxiety disorders [99,100]. Nevertheless, many questions about the longitudinal diagnostic 
stability remain. My research is aimed at the investigation of the diagnostic stability of 
anxiety disorder diagnoses over a period of six years. Another point of attention is the 
often persistent nature of anxiety disorders [19,101]. This is a major issue for the affected 
individuals and for professionals, but also from a public health perspective. Although 
studies have been done on factors that predict such an untoward course, a thorough 
and comprehensive review of the literature is lacking. I performed a systematic review 
to provide an overview of all known predictors of anxiety disorder persistence across 
the lifespan.
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In this thesis I aim to expand the knowledge of the longitudinal naturalistic course 
of anxiety disorders by:
• examine the association of specific factors, in particular anxiety sensitivity, 

locus of control, and chronotype, with changes in severity of anxiety symptoms 
over time;

• examine the stability of anxiety disorder diagnoses over time;
• review predictors of a persistent course of anxiety disorders across the lifespan.

The studies in this thesis, with an exception for the systematic review in Chapter 6, were 
part of the Netherlands Study of Depression and Anxiety (NESDA). A detailed description 
of the NESDA study and data collection is given elsewhere [102]. In short, NESDA is an 
ongoing large naturalistic cohort study, designed to investigate the long-term course of 
depressive and anxiety disorders, the predictors of this course and the consequences. The 
longitudinal design of the study, covering an extensive time period with repeated assessment 
waves, make the NESDA study eminently suitable to study the longitudinal course of anxiety 
disorders. At baseline, NESDA included 2981 subjects, aged 18 to 65 years, consisting of 
individuals with a history of a depressive or anxiety disorder, a current depressive or anxiety 
disorder, and healthy controls. Recruitment took place in the general community, and primary 
and secondary care. Baseline data collection was from 2004-2007. In this thesis data from 
the baseline, 2-year, 4-year, 6-year, and 9-year follow-up assessments were used. 

Chapter 2 describes the role of anxiety sensitivity in the development of anxiety symptoms. 
Elevated anxiety sensitivity is found to be a risk factor for the onset of anxiety symptoms, 
anxiety and depressive disorders, as well as other diagnoses previously known as DSM-Axis I 
disorders. However, there are uncertainties about the stability of this construct over time and 
the association between changing anxiety sensitivity levels and changes in severity of anxiety 
symptoms over time remains unclear. Using data from the NESDA study, the longitudinal 
stability of anxiety sensitivity is examined in a sample of subjects with and without an anxiety, 
a depressive, or a comorbid anxiety-depressive disorder. Subsequently, the association of the 
change in anxiety sensitivity with the change in anxiety symptom severity is analysed. 

In Chapter 3 the role of the cognitive vulnerability factor locus of control in anxiety pathology 
is investigated. First, the longitudinal stability of locus of control is established. Then, the 
bidirectional relationships between locus of control and symptom severity of anxiety 
and depression over a period of nine years are investigated. In addition, the influence of 
intermediate positive and negative life-events on these associations are analysed. 
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1Chapter 4 was aimed to analyse the effect of chronotype on anxiety and depressive 
symptom severity. Chronotype is the individual’s preferred timing of sleep and activity and 
the preferences range from extreme early (morning types) to extreme late (evening types). 
According to the literature, individuals with an evening preference would be more vulnerable 
for anxiety and depressive disorders. To examine the accuracy of this statement, the stability 
of chronotype over a period of seven years is tested and the longitudinal association of 
change in chronotype with change in anxiety and depressive symptom severity is analysed. 

In Chapter 5 the stability of anxiety disorder diagnoses is investigated. Diagnostic stability 
has been one of the factors on which the classification of anxiety disorders in the DSM-5 
was based. The question is put forward whether this diagnostic stability really exists and to 
what extent these diagnoses are stable over time. 

Chapter 6 provides a comprehensive systematic review that evaluates and synthesizes 
the predictors of a persistent course of anxiety disorders across the lifespan and across 
diagnoses including agoraphobia, generalized anxiety disorder, panic disorder, selective 
mutism, separation anxiety disorder, social anxiety disorder, and specific phobia. Predictors 
of a persistent course are identified and compared to predictors of a non-persistent course. 

Finally, in Chapter 7 the main findings of this thesis are summarized and put in the context of 
the broader literature. A reflection on the methodologies of the studies is given, in addition 
to the potential impact of the findings for clinical practice and recommendations for future 
research. 
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ABSTRACT

Anxiety sensitivity is associated with the onset of panic attacks, anxiety, and other common 
mental disorders. Anxiety sensitivity is usually seen as a relative stable trait. However, previous 
studies were inconclusive regarding the longitudinal stability of anxiety sensitivity and 
differed in study designs and outcomes. The current study examines the stability of anxiety 
sensitivity over time and its longitudinal associations with severity of anxiety symptoms. 
Participants from the Netherlands Study of Depression and Anxiety with and without an 
anxiety, depressive, or comorbid anxiety-depressive disorder diagnosis were included (N = 
2052). Stability in anxiety sensitivity over two-year follow-up and the longitudinal association 
between the change in anxiety sensitivity and change in severity of anxiety symptoms were 
tested. Results indicated that two-year stability of anxiety sensitivity was high (r = 0.72), yet 
this test-retest estimate leaves room for changes in anxiety sensitivity in some individuals 
as well. Change in anxiety sensitivity was positively associated with change in severity of 
anxiety symptoms (B = 0.64 in univariable analysis and B = 0.52 in multivariable analysis). 
The longitudinal association of anxiety sensitivity with severity of anxiety symptoms indicates 
that targeting anxiety sensitivity may be of additional benefit in clinical practice. 
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INTRODUCTION

Anxiety sensitivity (AS) is a psychological risk factor that has received a lot of attention in 
clinical and epidemiological studies of anxiety disorders. AS can be described as the ‘fear 
of fear’ or the fear of anxiety-related symptoms such as heart palpitations, sweating, or 
shaking, due to the belief that these symptoms have negative consequences [1]. There is a 
lot of literature indicating that elevated AS levels predict the onset of anxiety symptoms and 
panic attacks [2,3] as well as Axis I diagnoses, particularly anxiety and depressive disorders 
[4,5]. Furthermore, AS was found to be predictive of persistence of anxiety disorders in a 
four-year follow-up study in an earlier study in our sample [6]. Despite these findings, it 
remains unclear whether AS is also associated with the severity of anxiety symptoms over 
time, which is important, because higher severity of anxiety symptoms is associated with a 
poorer prognosis of anxiety and depressive disorder trajectories [7,8].

Another question concerns the temporal stability of AS, which relates to the discussion whether 
AS can be distinguished from trait anxiety. Some scholars postulated that AS and trait anxiety 
are closely related and cannot be clearly distinguished from each other [9,10]. Others argue 
that AS and trait anxiety, although related, are different entities [11–14] and called AS a ‘trait-
like’ construct. If AS is akin to trait-anxiety AS should be equally stable over time. However, 
previous studies addressing the issue of AS stability over time were inconsistent. Reasonable 
AS stability was observed over a 44-week period (r = 0.72) in a study of 86 outpatients with 
one or more anxiety disorders [15]. Another study of 1277 high school students with four yearly 
assessments identified three subgroups with different AS stability trajectories [16]: A group with 
stable low (n=1277), a group with stable high (n=140) AS levels, and a groups with AS levels that 
increased over time (n=320). Comparable results with three classes, that is normative-stable, 
high-stable, and high-unstable trajectories of AS, were reported by Allan et al [17]. In addition, 
in an adolescent’s population a normative developmental change in AS was found over an on 
average two-year time period with a correlation of 0.47 [18]. These longitudinal studies suggest 
that in some individuals AS can change substantially, a perspective that is in line with the results 
of a study in 1296 young adults attending intensive military training. In this healthy sample, AS 
was found to increase within five weeks in response to stressful physical and mental events 
that triggered anxiety symptoms and panic attacks [19]. Contrarily, reductions in AS within 
eight weeks to six months have been observed in response to cognitive behavior treatment 
and pharmacotherapy [20–24]. This literature indicates that in adults AS can change rapidly 
in highly stressful or treatment conditions, but little is known about the persistence of such 
changes over time. Moreover, the literature that describes AS as akin to trait anxiety would 
suggest that AS is relatively stable in the absence of perturbations. Hitherto, the literature 
lacks an estimate of AS stability over more than twelve months in healthy adults and those 
with mood symptoms, and this paper was aimed to fill this gap. 
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In the current study we aim to test the two-year stability of AS and analyze whether a 
longitudinal association exists between a change in AS and change in severity of anxiety 
symptoms. As the values of AS and severity of anxiety symptoms measured at consecutive 
time points are correlated, statistical analysis of longitudinal associations should account 
for dependencies between these data and adjust for within-subject correlations. This paper 
is the first to apply such methods to this question. Using generalized estimating equations 
(GEE) analysis, our models were fit in a heterogeneous sample of participants with a 
diagnosed anxiety disorder, a depressive disorder, or comorbid anxiety-depressive disorder, 
as well as participants with no current or lifetime history of an anxiety or depressive disorder. 
By doing so, the current study extends the previous studies on AS by using a large and 
heterogeneous sample of participants from various settings and stages of psychopathology. 
The objectives of the current study are to examine: i) the stability of AS over a two-year 
time period; ii) whether a change in AS is associated with a concurrent change in severity 
of anxiety symptoms. 

MATERIALS AND METHODS

Study sample
The Netherlands Study of Depression and Anxiety (NESDA) is a national study designed to 
investigate the course and consequences of depressive and anxiety disorders. At baseline 
the study included 2981 participants with a mean age of 41.86 years (SD = 13.08, range 
18-65 years; 66.39% women), including participants with a past or current depressive and/
or anxiety disorder diagnosis (n = 2329; 78.12%) and participants without such a diagnosis 
(n = 652; 21.87%). To represent various settings and stages of psychopathology, participants 
were recruited in the general population (n = 564; 18.91%), in general practices (n = 1610; 
54.01%), and in mental health organizations (n = 807; 27.07%). Excluded were participants 
with a primary psychotic, obsessive-compulsive, bipolar or severe addiction disorder and 
those not being fluent in Dutch. More details of the NESDA study, its design and attrition rates 
have been described elsewhere [25,26]. For the current study, NESDA data from baseline 
and the two-year follow-up were used. The investigation was carried out in accordance 
with the Declaration of Helsinki. The research protocol was approved by the Medical Ethics 
Review Board (METc) of the VU University Medical Centre Amsterdam [27], the Medical 
Ethics Review Board (METc) of the University Medical Center Groningen [28], and the Medical 
Ethics Review Board (METc) of the Leiden University Medical Center [29], and subsequently 
by local review boards of each participating center. Written informed consent was obtained 
from all respondents.
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Procedure
At baseline and at two-year follow-up, 1-month diagnoses of anxiety (social anxiety disorder, 
panic disorder with and without agoraphobia, agoraphobia, and generalized anxiety disorder) 
and depressive disorders (dysthymia and major depressive disorder) were established with the 
highly reliable and valid Composite International Diagnostic Interview (CIDI, version 2.1) based 
on the DSM-IV [30]. The interviews were conducted by a specially trained clinical research staff. 
The research assistants, who performed the CIDI interviews at follow-up, were blind for baseline 
diagnoses. 

As anxiety symptoms are not limited to anxiety disorders, but are also common in other affective 
disorders, including depression [7] and individuals without an affective disorder diagnosis [31] we 
included participants with an anxiety disorder diagnosis (at least one current anxiety disorder), 
a unipolar depressive disorder diagnosis, or a comorbid anxiety-depressive disorder diagnosis, 
as well as participants without a current or lifetime anxiety or depressive disorder. Excluded 
were participants who had neither AS nor severity of anxiety symptoms data at both baseline 
and two-year follow-up (n=10), resulting in a sample of N=2052 available for statistical analysis. 

Self-report questionnaires
Anxiety sensitivity
At baseline and at two-year follow-up AS levels were assessed with the Anxiety Sensitivity Index 
(ASI). The ASI is a self-report questionnaire, consisting of 16 items. The ASI quantifies the fear of 
anxiety-related symptoms and the concerns about negative consequences of anxiety symptoms 
[32]. Participants were asked to what extent the items applied to them at the time of measuring. 
The ASI uses a 5-point Likert scale, ranging from 1 (very little) to 5 (very much). The ASI is scored 
by summing the ratings for all of the 16 items to obtain a total score that can range from 16 to 80, 
and can be used as one dimension [33]. The ASI has high internal consistency, adequate test-
retest reliability, and good validity [32,34]. Participants with a missing observation at one of the 
assessment waves were included in the analyses (baseline n=469, 22.86%; two-year follow-up 
n=498, 24.27%), as the planned statistical analysis can adequately handle missing data. 

Severity of anxiety symptoms
Severity of anxiety symptoms (further referred to as anxiety severity) was determined using the 
Beck Anxiety Inventory (BAI). The BAI is a self-report instrument with 21 items that assesses 
the overall severity of anxiety symptoms over the past week on a 4-point Likert scale, ranging 
from 0 (not at all) to 3 (severely, I could barely stand it). The BAI has shown to have high internal 
consistency, and good test-retest reliability [35]. The total BAI sum score ranges from 0 to 63. 
Participants with a missing observation at one of the assessment waves were included in the 
analyses (baseline n=11, 0.54%; two-year follow-up n=348, 16.96%), as the planned statistical 
analysis can adequately handle missing data.
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Covariates
Years of education was included as time-independent covariates [36]. This also applied 
to age and gender [37,38]. Also the reported duration of anxiety symptoms at baseline 
was included, since this associates with a more severe and chronic course of anxiety and 
depressive disorders [38,39]. Duration of anxiety symptoms corresponds to the number 
of months with anxiety symptoms of at least mild severity in the four years prior to 
baseline, assessed with Life Chart Interview (LCI). The LCI is a standardized interview to 
retrospectively determine the presence and severity of anxiety and avoidance symptoms 
[40]. Finally, to account for possible treatment effects, the time-dependent covariates 
receiving psychological treatment in the last six months before assessment (yes or no, 
based on Trimbos/iMTA questionnaire for Costs associated with Psychiatric Illness (TIC-P) 
[41], and use of antidepressants (50% of the days of a month or more often; yes or no) 
were included. 

Data analysis
Descriptive statistics were used to present the baseline characteristics of the study 
sample. Asmundson et al. [33] evaluated the structure of the ASI and found evidence that 
the latent structure of anxiety sensitivity is dimensional. Therefore, the ASI was used as 
a continuous measure. Distributions of AS and anxiety severity were checked and found 
to deviate from a normal distribution. 

The changes of AS and anxiety severity scores from baseline to two-year follow-up were 
tested with a paired samples t-test. In samples of our size this t-test is valid independent 
of the distribution of the data [42]. In order to improve on comparability, effect sizes were 
given as Cohen’s d. Effect sizes of 0.20 were considered as small, 0.50 as moderate, 
and 0.80 as large [43]. Cross-sectional correlations between AS and anxiety severity at 
baseline and at 2-year follow-up were calculated with Spearman’s rho. The stability of 
AS was tested with a Spearman’s correlation test. We classified correlations (r) as very 
weak if between 0.00–0.29, weak between 0.30-0.49, moderate between 0.50-0.69, 
strong between 0.70-0.89, and very strong from 0.90 onwards [44].

Prior to conducting the longitudinal analyses, multicollinearity for all variables was 
checked by calculating Spearman correlations and the variance inflation factors (VIF). A 
Spearman correlation above 0.80 and VIF values above 10 were considered as indicative 
of severe collinearity [45,46]. The highest Spearman correlation was 0.74. The VIF values 
of all variables were between 1.00 and 1.62. This indicates that all variables could be 
maintained in the study without multicollinearity affecting the outcomes too much. 
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When testing the longitudinal associated changes in AS and changes in anxiety severity 
over the two-years follow-up time we had to take into account the fact that the data of the 
two measurements are correlated. The generalized estimating equations (GEE) analysis 
is a regression analysis technique that takes account of the dependencies between data 
and adjusts for the within-subject correlations, which makes this technique very suitable 
for the analysis of longitudinal data. Furthermore, GEE can handle data with a non-normal 
distribution [47] In the GEE analyses, AS (independent variable) and anxiety severity 
(dependent variable) were analyzed simultaneously at both measurement waves to 
determine the development of AS and anxiety severity over time. A regression coefficient 
was estimated which reflects the longitudinal association between the change in AS and 
the change in anxiety severity. Missing data were not imputed as GEE can take these 
adequately into account [48,49]. 

First, a univariable GEE analysis was conducted with AS and anxiety severity. Second, a 
multivariable GEE analysis was conducted in which the covariates were entered to the 
model. Gender, age, years of education, and duration of anxiety symptoms at baseline were 
treated as time-independent factors, whereas psychological treatment and frequent use of 
antidepressants were analyzed as time-dependent factors. A p-value < 0.05 was considered 
to indicate statistical significance. The statistical analyses were performed in IBM SPSS 
version 23.0 (IBM SPSS statistics for windows, version 23.0., 2013).

RESULTS

Descriptives
Characteristics of the study sample at baseline are summarized in Table 1. Of the whole 
sample, 652 participants (31.77%) reported no current or lifetime disorder, and 1400 
participants (68.23%) had an anxiety and/or depressive disorder diagnosis. Almost half of the 
participants (46.20%) received psychological treatment and 22.12% used antidepressants. 
It should be noted that 494 participants (75.77%) in the group without current or lifetime 
DSM diagnosis, mentioned anxiety symptoms. In addition, 51 participants without current of 
lifetime diagnosis (7.82%) reported some kind of psychological treatment and 5 participants 
(0.77%) used antidepressants. Additional information about the baseline characteristics of 
the separate diagnosis groups and the group without a current or lifetime diagnosis is given 
in the Supplementary materials Table S1.

AS decreased from baseline to two-year follow-up (30.02 ± 9.95 vs. 27.66 ± 8.51; t(1448) 
= 12.75, p < 0.001) with a moderate effect size (Cohen’s d = 0.34). Next, to facilitate the 
interpretation of the planned longitudinal association between change in AS and change 
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in anxiety severity, the change of anxiety severity over two-year follow-up was also tested. 
Anxiety severity decreased (12.95 ± 10.98 vs. 9.60 ± 9.21; t(1693) = 17.34, p < 0.001). The effect 
size was moderate (Cohen’s d = 0.43).

Table 1. Baseline characteristics for the study sample (N = 2052). Means (SD) are given unless stated 
otherwise

Baseline characteristics Mean (SD) / n (%)

Sociodemographics

Age in years 41.64 (13.10)

Female gender, n (%) 1330 (64.81)

Education in years 12.00 (3.27)

Diagnosis

Anxiety disorder, n (%) 558 (27.19)

Depressive disorder, n (%) 307 (14.96)

Comorbid anxiety-depressive disorder, n (%) 535 (26.07)

No current or lifetime diagnosis, n (%) 652 (31.77)

Anxiety symptoms

Duration (number of months) with anxiety symptoms (LCI) 24.73 (19.54)

Anxiety Sensitivity (ASI) 30.20 (10.05)

Severity of anxiety symptoms (BAI) 13.88 (11.52)

Treatment

Receiving psychological treatment, last 6 months, n (%)* 948 (46.20)

Current frequent** use of antidepressants, n (%)* 454 (22.12)

Notes: BAI = Beck Anxiety Inventory; LCI = Life Chart Interview; * Combinations of treatments occur; 
** Frequent ≥ 50% of the days of a month (further details are provided in the method section) 

Cross-sectional and temporal correlations
Correlations between all study variables are provided in supplementary Table S2. AS and 
anxiety severity showed moderately positive cross-sectional associations at baseline (r = 
0.67, p < 0.001), and at follow-up (r = 0.58, p < 0.001). Change in AS over the two-year interval 
showed very weak associations with all other variables (r = 0.06 to 0.25; p < 0.05 to p < 
0.001). The test-retest correlations of AS (r = 0.72, p < 0.001) and anxiety severity (r = 0.74, p 
< 0.001) were large, indicating substantial stability. 

Longitudinal associations 
All longitudinal associations between the changes in AS and changes in anxiety severity are 
provided in Table 2. The univariable analysis showed that a decrease in AS was associated 
with a decrease in anxiety severity (p < 0.001). This result means that a change of one point 
of AS over the two-year time period is associated with a change of 0.64 in anxiety severity. In 
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the multivariable analysis, which included all covariates, the longitudinal association between 
the change in AS and change in anxiety severity remained statistically significant (p < 0.001), 
although the estimate for B decreased slightly. 

Some studies suggested that specific AS subfactors accounted for associations between 
AS and anxiety or mood [51,52], whereas all AS factors have been implicated in suicidal 
ideation [14]. Post-hoc we tested whether the association between AS and anxiety severity 
was primarily driven by physical or by social-cognitive factors, using the physical and social-
cognitive AS subscales of the ASI instrument [51]. Repeating the analyses with these two 
subscales separately showed that the results were comparable to those described above 
for the full ASI scale (see Supplementary materials S3 and S4), which suggests that both 
factors play a role in the link with severity of anxiety symptoms. 

Table 2. Longitudinal associations between change in anxiety sensitivity (AS) and change in severity 
of anxiety symptoms (anxiety severity), analyzed with generalized estimating equations 

Severity of anxiety symptoms

B 95% CI p

Univariable

AS 0.64 0.60; 0.68 <0.001

Multivariable

AS 0.52 0.48; 0.57 <0.001

Age 0.02 -0.02; 0.05 0.29

Female gender 0.43 -0.49; 1.35 0.36

Education in years -0.33 -0.46; -0.19 <0.001

Duration (number of months) with anxiety symptoms (LCI) 0.06 0.04; 0.09 <0.001

Receiving psychological treatment, last 6 months -2.34 -3.10; -1.57 <0.001

Current frequent use of antidepressants -1.69 -2.57; -0.81 <0.001

Note: Univariable analyses: AS = independent factor; Multivariable analyses: AS = independent factor 
with adjusting for the time-independent covariates gender, age, years of education, and duration 
of anxiety symptoms at baseline and the time-dependent covariates psychological treatment and 
frequent use (i.e. ≥ 50% of the days of a month) of antidepressants. Values in bold indicate statistical 
significance. Post-hoc analyses were performed on the physical and social-cognitive subscales of 
the ASI-instrument. Results are described in the text, and tables are shown in the Supplementary 
materials S3 and S4.
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DISCUSSION

This study in this large and heterogeneous cohort of adult participants with and without a 
diagnosed anxiety and/or depressive disorder, yielded two key observations. First, AS showed 
a strong two-year stability with a moderate decrease over time that was in the same range as the 
decrease in severity of anxiety symptoms over time. Second, the decrease in AS was positively 
associated with a decrease in severity of anxiety symptoms. 

We found a combination of high rank-order consistency and moderate decrease in mean-level 
AS scores. These statistics can be interpreted incorrectly. It may seem that AS scores of all 
participants would have decreased to the same extent, yet the significant mean-level change 
explained only a marginal part of the two-year test-retest stability of AS (i.e. d = 0.34 translates 
roughly to r = 0.17, thus about 3% explained variance (R2) in AS at follow-up), which cannot be 
considered of much importance to our interpretations of AS stability. Although AS proved to be 
a highly stable characteristic, the test-retest estimate also leaves room for potentially substantial 
changes in some individuals as well [53]. A combination of genetic factors, which are generally 
stable over time, and environmental factors, which can be time-specific, could be the cause of 
this result, as indicated by Zavos et al. [18] in a study AS in adolescent twins.

The comparable decreases in AS and severity of anxiety symptoms over the two-year interval, 
in combination with the positive association between these changes suggests that the two 
constructs are connected but not necessarily similar. There are important conceptual differences; 
whereas severity of anxiety symptoms refers to the extent to which actual symptoms are 
perceived, AS refers to a misinterpretation of these symptoms, namely the belief that anxiety 
symptoms are harmful and will have catastrophic consequences. This misinterpretation can 
potentially lead to more and more severe anxiety symptoms [54]. In the multivariate analyses, 
where potential confounding influences were taken into account, both psychological treatment 
and the use of antidepressants were associated with a change in severity of anxiety symptoms 
(Table 2). However, correlations indicated that psychological and pharmacological treatment 
were not associated with a decrease in AS (Supplementary materials). These findings underline 
that AS and severity of anxiety symptoms are two different constructs. In line with previous 
studies [4,20,55], the results of our study support the conclusion that AS can be conceived as 
a more generic psychological construct directly related to severity of anxiety symptoms. It has 
been suggested that the link between AS and anxiety and mood are driven by the cognitive 
aspects of AS [52,56], but our post-hoc analyses indicated that both physical and social-cognitive 
AS factors were implicated in changes in the severity of anxiety symptoms, in line with a recent 
meta-analyses that linked all AS factors to suicidal ideation [14].
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The longitudinal association between a change in AS and a change in severity of anxiety 
symptoms is interesting from a clinical perspective, as a core treatment intervention for 
individuals suffering from panic attacks is interoceptive exposure [57]. This approach targets AS 
by deliberately bringing on physical sensations that are harmless, yet feared. For example, an 
individual with a panic disorder might be instructed to undergo a hyperventilation provocation 
exercise in order to make his or her heart rate speed-up or feel dizzy, and therefore learn that 
these sensations are not dangerous. It would be worthwhile to examine whether intervening on 
AS is beneficial not only for individuals suffering from panic attacks, but for all individuals who 
suffer from anxiety symptoms. An indication that a treatment focused on AS can be successful 
is reported by Watt and Stewart [58], and by Schmidt et al. [22]. The first study showed that a 
treatment program aiming at reducing AS can also reduce anxiety and depressive symptoms, and 
the latter showed that a computerized treatment can reduce elevated AS levels in patients with 
severe pathology and suicidal ideation. The findings of these studies are also important because 
a recent meta-analysis showed that AS was associated with suicidal thoughts and behaviors [14]. 
In sum, treatment aiming at reducing an individual’s AS level may have an additional advantage 
as it diminishes the risk of future development of anxiety psychopathology and anxiety disorders 
and even of other Axis I disorders [59]. 

The results of this study expand the literature on the stability of AS over time in adults. The 
second aim was to analyze the associations between changes in AS and changes in severity 
of anxiety symptoms. Strengths of this study include its large heterogeneous sample size, the 
broad range of repeated assessments of psychopathology, and the fact that participants were 
recruited from various settings and with different stages of disorder. At the same time, the results 
are subject to some limitations. First, since AS levels were previously found to differ between 
different anxiety disorder diagnoses [55], the association between changes in AS and severity 
of anxiety symptoms may differ between the different anxiety disorder groups. In analogy, this 
might also apply to the different depressive disorders. However, given the high comorbidity 
between different anxiety disorders [60], the low temporal stability of anxiety disorder diagnoses 
[61,62], and the high comorbidity rates between anxiety and depressive disorders [63,64], we 
believe that in our longitudinal model such analyses would not provide additional information 
to the current study. Second, assessment of AS and severity of anxiety symptoms relies on self-
report measures. Although these instruments were proven to be reliable and valid, they might be 
subject to social desirability and recall bias [65]. Third, it should be noted that our finding that AS 
is associated with severity of anxiety symptoms does not infer causality, which requires studies 
of individual level processes and interventions [66]. Fourth, AS was tested with the original ASI 
[32]. The more recently developed ASI-3 appears to have better psychometric properties [67], 
but within NESDA, the original ASI has been used to enable longitudinal analysis. Fifth, it would 
be interesting to study processes related to AS with more frequent assessments, as this higher 
time resolution may help further unravel the dynamics of stability and change in AS. Future 
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studies of individual differences in AS stability and change processes are needed [66], next to 
normative change [68]. However, these kinds of analyses are beyond the scope of this study. 
Finally, our analyses do not contribute much to the debate about the overlap between AS and 
trait-anxiety (see introduction), although the stabilities we observed for AS seem somewhat lower 
[69]. Future studies may examine how the stability of AS compares to the stability of trait anxiety 
and other related psychological constructs such as neuroticism, rumination, and worry, as well 
as their overlap and incremental value.

Conclusion
The stability of AS is strong and comparable to related psychological trait constructs. Decreases 
in AS are associated with decreases in severity of anxiety symptoms. This result may imply that 
intervening on AS may be beneficial for all individuals who are suffering from anxiety symptoms. 
Future research is recommended to establish whether a treatment focused at reducing AS is 
of added value for reducing current anxiety symptoms as well as long-term relapse prevention 
effects.
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SUPPLEMENTARY MATERIALS

Table S1. Baseline characteristics for the study sample (N = 2052). Means (SD) are given unless stated 
otherwise

Total sample
N=2052

Anxiety disorders
N=558 (21.19%)

Depressive disorders
N=307 (14.96%)

Comorbid anxiety-
depressive disorders

N=535 (26.07%)

Healthy controls
N=652 (31.77)

Sociodemographics
Age in years 41.64 (13.10) 41.53 (12.49) 43.03 (13.12) 43.17 (11.75) 41.10 (14.44)
Female gender, n (%) 1330 (64.81) 377 (67.56) 195 (63.52) 358 (66.92) 400 (61.35)
Education in years 12.00 (3.27) 12.22 (3.29) 11.97 (3.21) 11.41 (3.17) 12.95 (3.29)

Anxiety symptoms
LCI 24.73 (19.54) 25.94 (20.05) 17.53 (15.76) 31.69 (18.57) 9.65 (13.25)
Anxiety Sensitivity (ASI) 30.20 (10.05) 34.85 (9.82) 31.33 (9.06) 36.63 (10.13) 25.53 (5.84)
Severity of anxiety symptoms (BAI) 13.88 (11.52) 16.39 (9.35) 15.92 (8.56) 22.59 (10.49) 6.57 (5.49)

Treatment
Receiving psychological treatment, last 6 months, n (%)* 948 (46.20) 304 (54.48) 207 (67.43) 386 (72.15) 51 (7.82)
Current frequent** use of antidepressants, n (%)* 454 (22.12) 153 (27.42) 95 (30.94) 201 (35.57) 5 (0.77)

Note: BAI = Beck Anxiety Inventory; LCI = Life Chart Interview; * combinations of treatments occur; 
** frequent ≥ 50% of the days of a month (further details in method section of the manuscript) 
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Table S2. Spearman correlations between the study variables

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 Age -

2 Gender -0.09c -

3 Years of education -0.09c -0.02 -

4 Duration anxiety symptoms. T0 0.08b -0.04 -0.11c -

5 AS T0 0.04 0.04 -0.15c 0.25c -

6 AS T1 0.09b 0.03 -0.06a 0.17c 0.72c -

7 Δ AS -0.08b 0.04 -0.12c 0.11b 0.49c -0.19c -

8 Anxiety severity T0 -0.01 0.09c -0.23c 0.29c 0.67c 0.55c 0.25c -

9 Anxiety severity T1 0.08b 0.09c -0.18c 0.27c 0.55c 0.58c 0.08b 0.74c -

10 Psychol. treatment T0 -0.15c 0.01 -0.08c 0.20c 0.34c 0.26c 0.16c 0.47c 0.32c -

11 Psychol. treatment T1 -0.13c 0.03 -0.02 0.15c 0.30c 0.25c 0.10c 0.41c 0.34c 0.60c -

12 Antidepressant use T0 0.06b -0.00 -0.10c 0.14c 0.29c 0.23c 0.12c 0.39c 0.30c 0.43c 0.32c -

13 Antidepressant use T1 0.06a 0.01 -0.08b 0.10c 0.23c 0.21c 0.06a 0.33c 0.28c 0.33c 0.30c 0.64c -

14 AS-physical T0 0.06a 0.06a -0.14c 0.18c 0.92c 0.66c 0.45c 0.59c 0.49c 0.27c 0.22c 0.23c 0.20c -

15 AS-social-cognitive T0 0.01 0.00 -0.12c 0.26c 0.83c 0.60c 0.40c 0.59c 0.49c 0.34c 0.32c 0.31c 0.24c 0.58c -

16 AS-physical T1 0.12c 0.03 -0.08b 0.11c 0.65c 0.91c -0.17c 0.48c 0.51c 0.20c 0.18c 0.18c 0.18c 0.70c 0.43c -

17 AS-social-cognitive T1 0.02 0.01 -0.03 0.18c 0.59c 0.82c -0.14c 0.48c 0.49c 0.25c 0.26c 0.23c 0.20c 0.43c 0.68c 0.53c -

T0 = measurement at baseline; T1 = measurement at two-year follow-up; AS = Anxiety sensitivity, 
assessed with the Anxiety Sensitivity Index; Δ AS = change in AS score T0 - T1; Anxiety severity 
= severity of anxiety symptoms, assessed with the Beck Anxiety Inventory; AS-physical = physical 
subscale of the Anxiety Sensitivity Index; ASI-social-cognitive = social-cognitive subscale of the 
Anxiety Sensitivity Index;; a: p<0.05; b: p<0.01; c: p<0.001

Table S3. Descriptives of the ASI-physical and ASI-social-cognitive subscales at baseline and two-
year follow-up

Variable N (% of total sample) Baseline
mean (SD)

2-yr follow-up
mean (SD)

t-value p*

ASI-physical subscale 1464 (71.34) 14.81 (6.27) 13.48 (5.40) 11.28 <0.001

ASI-social-cognitive subscale 1475 (71.88) 12.61 (4.39) 11.70 (3.85) 10.43 <0.001

Note: *paired samples t-test; ASI = Anxiety Sensitivity Index
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ANXIETY SENSITIVITY INDEX SUBSCALES

METHODS
Earlier factor analysis performed on The Netherlands Study of Depression and Anxiety 
(NESDA) baseline ASI data [1] revealed a two subscales solution: a physical and a combined 
social-cognitive subscale. Two items (7 and 13) were not included in the subscales due to the 
low loadings on each of the subscales. The ASI uses a 5-point scale, ranging from 1 (very little) 
to 5 (very much). The ASI-physical subscale refers to the fear of somatic sensations and the 
consequences of it, and includes questions like “It scares me when my heart beats rapidly” or 
“It scares me when I am short of breath”. It is calculated from 8 items and the summed score 
can range from 8 to 40. The ASI-social-cognitive subscale refers to fear of anxiety symptoms 
that are publicly observable or the fear of losing mental control; it includes questions like “It 
is important to me not to appear nervous” or “When I am nervous, I worry that I am mentally 
ill”. It is calculated from 6 items and the summed score can range from 6 to 30. 

RESULTS
Descriptives of subscale scores
Table S2 presents the scores of the two subscales at baseline and two-year follow-up. 
The ASI subscale scores decreased from baseline to 2-year follow-up (p < 0.001). The 
effect sizes (Cohen’s d) for the changes in the scores were moderate: ASI-physical 
subscale d = 0.30 and ASI-social-cognitive subscale d = 0.28 .These changes over two 
years and the effect sizes are comparable to the effect size of the ASI-total scores.

Cross-sectional and temporal correlations
The cross-sectional associations between the Beck Anxiety Inventory (BAI) and both ASI-
subscale scores were moderately positive (all p-values < 0.001) at baseline, as well as at 
2-year follow-up. The Spearman correlation between BAI and ASI-physical subscale was 
0.59 (baseline), and 0.51 (2-year follow-up). For the ASI-social-cognitive subscale, the 
correlations were 0.59 (baseline) and 0.49 (2-year follow-up). The test-retest correlations 
of AS-physical and ASI-social-cognitive subscales were large (r = 0.70 and r = 0.68, 
respectively).

Longitudinal associations between ASI-subscales and severity of anxiety symptoms
The longitudinal associations between the ASI subscale scores and the BAI scores are 
given in Table S3. The results of the subscales were comparable with the results found 
for the ASI-total scores. 
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Table S4. Longitudinal associations between ASI-physical subscale (independent), or ASI-social-
cognitive subscale (independent) scores with anxiety severity (dependent) scores, analyzed with 
generalized estimating equations

Severity of anxiety symptoms

ASI-physical B 95% CI p-value

Univariable

ASI-physical 0.89 0.83, 0.95 <0.001

Multivariable

ASI-physical 0.71 0.64, 0.78 <0.001

Age 0.01 -0.02, 0.05 0.440

Female gender 0.12 -0.85, 1.10 0.805

Education in years -0.34 -0.48, -0.20 <0.001

Duration (number of months) with anxiety symptoms (LCI) 0.08 0.05, 0.10 <0.001

Receiving psychological treatment, last 6 months -2.55 -3.33, -1.76 <0.001

Current frequent use of antidepressants -2.12 -3.02, -1.21 <0.001

ASI-social-cognitive

Univariable

ASI-social-cognitive 1.21 1.13, 1.30 <0.001

Multivariable

ASI-social-cognitive 0.95 0.85, 1.04 <0.001

Age 0.03 -0.003, 0.07 0.075

Female gender 0.78 -0.19, 1.75 0.115

Education in years -0.41 -0.55, -0.27 <0.001

Duration (number of months) with anxiety symptoms (LCI) 0.07 0.05, 0.09 <0.001

Receiving psychological treatment, last 6 months -2.31 -3.11, -1.50 <0.001

Current frequent use of antidepressants -1.61 -2.53, -0.69 0.001

Note: ASI = Anxiety Sensitivity Index; AS-physical = physical subscale of the Anxiety Sensitivity Index; 
ASI-social-cognitive = social-cognitive subscale of the Anxiety Sensitivity Index; Univariable analyses: 
ASI as independent factor; Multivariable analyses: ASI as independent factor with controlling for the 
time-dependent covariates psychological treatment and frequent use of antidepressants, and the 
time-independent covariates gender, age, years of education, and duration of anxiety symptoms at 
baseline. 
Values printed in bold face indicate statistical significance.
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ABSTRACT

Background: The locus of control (LOC) construct has been associated with onset, course, 
and severity of anxiety and depression. We investigated the stability of LOC, the bidirectional 
relationships between LOC and symptom severity of anxiety and depression over nine years, 
and the influence of intermediate positive and negative life-events on these associations. 

Methods: Data came from five assessment waves over nine years of 2052 subjects with 
an anxiety or depressive disorder or healthy controls. First, the stability of LOC (assessed 
with 5-item Mastery Scale) was tested. Next, associations between LOC, anxiety severity 
(Beck Anxiety Inventory), depression severity (Inventory of Depressive Symptomatology), 
and intermediate positive and negative life-events (20-item List of Threatening Experience 
Questionnaire) were determined with structural equation modeling. 

Results: LOC was rather stable over nine years (r = .62), and scores increased slightly with 
age (i.e. became more internal). LOC yielded equal stability estimates as symptom levels of 
anxiety and depression did over nine years. A more external LOC predicted higher anxiety 
and depression severity but did not influence the incidence of positive and negative life-
events. Higher depression severity and more negative life-events predicted the development 
of a more external LOC, whereas more positive life-events predicted a more internal LOC. 
Anxiety severity had no effect on LOC. 

Limitations: Life-events were assessed with self-report measures. 

Conclusions: The prospective associations between LOC and meaningful changes in anxiety 
and depressive symptom severity and experienced life-events may yield important new 
insights for clinical interventions.
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INTRODUCTION

Cognitive vulnerabilities play an important role in the etiology of anxiety and depressive 
disorders [1,2]. One major cognitive vulnerability factor is the personality dimension locus 
of control (LOC), which has been defined as the “generalized attitude, belief, or expectancy 
regarding the nature of the causal relationship between one’s own behavior and its 
consequences” [3]. LOC covers two major components, namely, mastery or an individual’s 
sense of self-efficacy in achieving one’s goals, and perceived constraints, or feeling unable to 
overcome external factors [4,5]. LOC thus reflects an individual’s perception about one’s ability 
to control their personal environment and future and is operationalized as a unidimensional 
scale that ranges from being internally oriented (one is able to influence actions, people, and 
events) to being externally oriented (what happens is just luck, fate, or chance; [3,6]).

As individuals with a more external LOC experience lower control over their fate they 
typically experience more stress. An external LOC is a risk factor for the onset of anxiety 
and depressive disorders [7–10], their unfavorable course [11], and a higher severity of 
anxiety and depressive symptoms [9,12–15]. This relationship between LOC and anxiety and 
depression was also found in longitudinal studies although follow-up times up till 12 months 
can be considered as limited [16,17]. The exact relationship between LOC and symptoms 
of anxiety and depression is thus of eminent importance but remains unclear due to the 
substantial overlap between anxiety and depression and the lack of long-term multiple-wave 
longitudinal studies.

LOC is usually considered to be a personality trait and therefore thought to be moderately 
stable over time [3,18]. LOC was indeed stable in a sample of 14-year olds over a period 
of three years [19]. Stability over a period of four years was also found in adults from the 
general population, although modest changes of LOC levels were found in young and very 
old people [20]. Gradual changes towards a more external LOC over a period of eight 
years were also observed in a sample of women aged 32-46 years [21], and in ageing 
samples more generally [4,22]. In contrast, Nowicki et al. [23] found that women developed 
a more internal LOC in the period from pregnancy to motherhood, whereas their partners 
developed a slightly more external LOC. In addition, a significant change towards a more 
internal LOC was found in middle-aged psychiatric inpatients with a depressive or anxiety 
disorder diagnosis after treatment with cognitive behavior therapy, and this improvement 
was maintained over a three-month follow-up [24]. In sum, LOC may seem moderately stable 
in most people in the general population [20], but can change considerably in young and old 
people, patients, and during specific role transitions such as parenthood. This conclusion is 
in line with research on most other personality traits [25,26]. This may be clinically relevant, 
as a recent meta-analysis by Roberts et al. [27] showed that personality traits in general can 
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be targeted and changed in psychological treatment, and this has also been reported for 
control beliefs [4]. It would therefore be worthwhile to examine the stability of LOC and its 
association with changes in symptom severity of anxiety and depression. 

Several studies indicated that a more externally oriented LOC is associated with encountering 
more negative life-events (NLEs), in childhood and in adulthood [7,28–30]. In reverse, more 
NLEs were found to be associated with a more external LOC in a sample of young parents 
[23] and in healthy young men and older women [20]. However, these associations between 
LOC and NLEs were not found in a sample of university students [31]. A more internal LOC, in 
contrast, was associated with experiencing more positive life-events (PLEs;[20]). From these 
studies it appears that the bidirectional associations between LOC, NLEs/PLEs, and symptom 
severity of anxiety and depression are not straightforward. Theories have been developed 
indicating that a feeling of uncontrollability as a result of psychological vulnerabilities, 
developed early in childhood, mediates or moderates the association between NLEs and 
the emergence of anxiety and depression [7,9,32]. However, these theories are based on 
cross-sectional studies. To examine the associations between LOC and NLEs/PLEs, together 
with symptom severity of anxiety and depression, multiwave longitudinal data are required. 

For our study we used a large cohort of subjects from the Netherlands Study of Depression 
and Anxiety (NESDA). Previous studies from NESDA found that an external LOC is predictive 
of, or associated with, chronicity of affective disorders [10,33] or predicted an increase in 
depressive symptoms [17]. A longitudinal study in adults showed that an external LOC 
mediated the association between childhood maltreatment and the likelihood of remission 
of depressive and anxiety disorders [11], whereby remission was based on the presence and 
severity of anxiety and depressive symptoms. The present study extends on this earlier work 
by explicitly addressing the stability of LOC using data from waves two, four, six, and nine 
years after baseline. This nine-year follow-up period provides us with the unique opportunity 
to gain insight into bidirectional relationships of LOC with symptom severity of anxiety and 
depression and the role of intermediate life-events, which is new to the literature.

The present study aimed to (a) test the stability of LOC over nine years and five assessment 
waves and (b) untangle the bidirectional relationships between LOC orientation, symptom 
levels of anxiety and depression, and PLEs and NLEs over this period. We hypothesized that 
i) LOC will be moderately stable over time; ii) People with a more externally oriented LOC 
developed more severe anxiety and depressive symptoms and reported more NLEs and 
fewer PLEs; iii) More severe anxiety and depressive symptoms predicted changes towards a 
more externally oriented LOC, fewer PLEs, and more NLEs; iv) More NLEs, in turn, predicted 
changes towards a more externally oriented LOC and more severe anxiety and depressive 
symptoms, with reversed associations for PLEs.
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METHODS

Study sample
The Netherlands Study of Depression and Anxiety (NESDA) is a nationwide longitudinal study 
designed to investigate the course and consequences of depressive and anxiety disorders. 
At baseline the study included 2981 subjects (mean age = 41.9 years, SD = 13.0, range 18-65 
years; 66.4% women), including healthy controls (n = 652; 22%) and subjects with a past or 
current depressive and/or anxiety disorder diagnosis (n = 2329; 78%). To represent various 
settings and stages of psychopathology, subjects were recruited in the general population 
(n = 564; 19%), in general practices (n = 1610; 54%), and in mental health organizations (n 
= 807; 27%). Subjects with a primary psychotic, obsessive-compulsive, bipolar or severe 
addiction disorder and those not being fluent in Dutch were excluded. More details of the 
NESDA study, its design and attrition rates have been described elsewhere [34,35]. For 
the current study, data derived from repeated assessments of the same instruments at 
NESDA waves baseline (T0), 2-year (T2), 4-year (T4), 6-year (T6), and 9-year follow-up (T9) 
were used. Included were 2052 subjects with a current (one-month) diagnosis of anxiety 
disorder (social anxiety disorder, panic disorder with and without agoraphobia, agoraphobia, 
and generalized anxiety disorder), depressive disorder (dysthymia and major depressive 
disorder), or a comorbid anxiety-depressive disorder at T0, as well as healthy controls (no 
lifetime anxiety or depressive disorder diagnosis). The Composite International Diagnostic 
Interview, version 2.1, was used to establish the diagnoses of anxiety and depressive 
disorders. The investigation was carried out in accordance with the Declaration of Helsinki. 
The research protocol was accredited by the Ethics Committee of participating universities 
and written informed consent was obtained from all subjects. 

Measurements
Locus of control
The LOC construct theoretically combines mastery and perceived constraints, which 
are closely related and largely overlapping concepts [4,5]. Within the NESDA study, the 
internal-external dimension of LOC was operationalized on a continuous scale using the 
5-item Mastery Scale [36], while perceived constraints were not assessed separately. The 
items of the Mastery Scale are presented in Table S1. Each item had equal weight and was 
rated on a 5-point scale, ranging from 1 (strongly disagree) to 5 (strongly agree); the ratings 
were recoded in such a way that a lower score indicates a more externally oriented LOC, 
whereas a higher score indicates a more internally oriented LOC. The ratings were summed 
to calculate the total score, which ranges from 5-25. The internal consistency of the scale 
in the current study was good with Cronbach’s α = .88. 
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Anxiety symptoms
Severity of anxiety symptoms (further referred to as anxiety severity) was measured with the 
Beck Anxiety Inventory (BAI; [37,38]). The BAI is a self-report instrument of 21 items which 
assesses the overall anxiety severity. Subjects were asked to rate how much they have been 
bothered by each anxiety symptom over the past week on a 4-point scale, ranging from 0 
(not at all) to 3 (severely, I could barely stand it). The BAI was scored by summing the ratings 
for all of the 21 symptoms to obtain a total score with a range from 0 to 63. Factor analysis 
identified a somatic and a subjective anxiety/panic subscale [37], but in our study we only 
used the BAI total score of all items as a homogeneous measure of anxiety severity. The BAI 
showed good internal consistency with Cronbach’s α = .94.

Depressive symptoms
Severity of depressive symptoms (further referred to as depression severity) was measured 
with the Inventory of Depressive Symptomatology Self Report (IDS-SR; [39]). Although the 
IDS-SR is found to be multifactorial with three underlying factors [40], we used the total sum 
score as a measure of overall depression severity. The IDS-SR comprised 28 items which 
were rated on a 4-point scale, ranging from 0 to 3. The scores were summed to calculate the 
total score, which ranges from 0 to 84. Higher scores indicate higher severity. The internal 
consistency was good with Cronbach’s α = .86.

Positive and negative life-events
The life-events were assessed at all waves except T0. The number of life-events reported 
between two waves were assessed with the 20-item List of Threatening Experiences 
Questionnaire (LTE-Q) [41,42]. The LTE-Q is a self-report instrument that assesses the 
experience of 13 NLEs (such as illness, death of a family member or friend, financial problems, 
losing a job, accidents). The LTE-Q was extended by seven PLEs (i.e., recovering of a family 
member from a serious illness, getting involved with a new partner, getting a new job or a 
promotion). PLEs and NLEs were summarized into two separate scales. The complete list 
of LTE-Q items is presented in Table S2. The LTE-Q has high good test-retest reliability and 
high interrater agreement [42].

Statistical analysis
Descriptive statistics were used to present the baseline characteristics of the study sample. 
Healthy subjects and those with an anxiety disorder, depressive disorder, or comorbid 
anxiety-depressive disorder diagnosis were all merged and treated as one group in all 
analyses. Distributions of all variables were checked and found to deviate from a normal 
distribution. Therefore, correlations between all variables were calculated with Spearman’s 
rho. We classified correlations (r) as very weak if between .00 and .29, weak between .30 
and .49, moderate between .50 and .69, strong between .70 and .89, and very strong if 
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above .90 [43]. The stability of the LOC over time was tested with the Friedman test. Posthoc 
Wilcoxon signed-rank test was used to test the pairwise differences between two follow-ups. 
Bonferroni correction was applied, resulting in a significance level p < .005. Descriptives 
were calculated with SPSS version 23.0 [44]. 

Modeling procedure SEM
Structural equation modeling (SEM) was used to determine the associations between LOC, 
anxiety severity, depression severity, PLEs, and NLEs. SEM models were calculated using 
Mplus Version 6.12 [45]. In a SEM model several associations between multiple variables can 
be estimated together using regression equations, and each variable can be predictor and 
outcome simultaneously. In order to test our hypotheses, associations can be prospective or 
cross-sectional (as retrospective associations were excluded from the model in advance). To 
describe our results we distinguished four temporal dimensions (see Table 3): direct effects 
over one assessment interval (Tx+1, path 1-115) and delayed effects (Tx+2, Tx+3, Tx+4 ), which 
are potentially mediated by interposed variables (path 116-217). The default model in Figure 
1 shows the possible associations between the variables. Only for the purpose of clarity, this 
default model is split up into two complementary parts, which are supposed to be projected 
over each other. Hence, in the analyses both diagrams in Figure 1 are combined and treated 
as one single model. Only the direct paths (1-115) are displayed in Figure 1, but all 217 paths 
were estimated and are categorized in Table 3. A detailed specification of each path can be 
found in the supplemental materials Table S4. 

SEM models were calculated using Robust Maximum Likelihood estimation (MLR), which deals 
with missing data and provides robust SEs that account for the non-normality in our data. 
Multivariate kurtosis distorts the distribution of the chi-square (χ2)-test statistic, which inhibits 
a comparison of nested models via χ2-difference tests with specified degrees of freedom (df, 
henceforth ∆χ2(∆df)). MLR provides a correction factor that enables the calculation of Satorra-
Bentler-corrected ∆χ2(df)SB. When the asymptotic nature of this correction led to negative 
∆χ2(df)SB, we calculated only strictly positive ∆χ2(df)SB-tests via a clone model (see [46] for 
details). Nested model modifications that improved on the model fit relative to the default 
model converged in the final model, and a p < .05 was considered to indicate significant 
improvement.

To test our hypotheses we first fit a parsimonious model in which all associations with a 
p-value > .01 were removed, as they are unlikely to represent a true effect [47], using stepwise 
backward selection (based on ∆χ2

(∆df)-tests) starting with the highest p-value. Associations 
between variables were provided as standardized beta weights (ß). 
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After checking the assumptions underlying the fit indices [48], the models were evaluated 
on the basis of six fit indices: a) the chi-square (χ2

(df)); b) the comparative fit index (CFI ≥ 
.90 for an acceptable model); c) the root mean square error of approximation (RMSEA < 
.06 in an acceptable model); d) the Tucker-Lewis index (TLI ≥ .90 is acceptable); e) the 
Akaike information criterion (AIC) and f) the Bayesian information criterion (BIC). The model 
that best fit the data, produced the largest value on CFI and TLI, and the lowest on AIC, 
BIC, and RMSEA, and showed no significant ∆χ2(df)SB-tests was considered to be our most 
parsimonious final model. 

RESULTS

Descriptives of the study sample
The characteristics of the study sample at baseline are displayed in Table 1. The descriptives 
of the variables used in our analyses are provided in Table 2. All correlations between all 
variables are represented in the supplemental materials Table S3 and can be summarized 
as follows: All variables showed very weak to weak correlations with gender (r ≤ .11), 
education level (r ≤ -.23), and age (r ≤ .14). Anxiety severity and depression severity showed 
moderate to strong correlation (r = .55 to .83) and both showed moderate to strong inverse 
correlation with LOC (anxiety: r =-.60 to -.46 and depression: r =-.72 to -.53). LOC showed 
very weak correlation with PLEs (r = -.00 to .16) and NLEs (r = -.19 to -.09). Anxiety and 
depression severity showed very weak to weak correlation with subsequent PLES (anxiety: 
r= -.11 to .03 and depression: r= -.17 to -.04) and NLEs (anxiety: r= .11 to .20 and depression: 
r = .14 to .22). 

LOC exhibited a mean-level change between T0 and T9 (Table 2) as the scores increased 
significantly over the five assessment waves (χ2

(4)=184.94, p < .001). LOC scores at T0 and T2 
differed from later LOC scores, but LOC scores at T4, T6, and T9 did not differ statistically from 
each other. More details can be found in the supplemental materials.

Final model
The measurements of the associations and predictive values of the variables at T0 were 
replicated at the other four waves, ensuring a model with five comparable assessment 
waves. From our default model 132 non-significant paths could be removed without a 
significant decrease in model fit, yielding a parsimonious Final model with significant paths 
only, as presented in Table 3. A graphical representation of the Final model is depicted in 
the supplemental materials Figure S1. The contribution of each individual path is specified 
in supplemental materials Table S4. Compared to the default model, the final model had 
the same CFI (.94), higher TLI (.92) and lower RMSEA (.06), AIC (184,799) and BIC (185,536) 
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values; the overall fit of the final model was satisfactory and not statistically different from 
the fit of the default model (χ2

(132) = 156.42, p = .07). Details about the fit indices are given in 
supplemental materials Table S5. Our hypotheses were tested using this Final model. 

Table 1. Baseline characteristics of the study sample

Baseline characteristics (N=2052) Mean (SD) / n (%)

Sociodemographics

Age in years, mean (SD) 41.64 (13.1)

Female gender, n (%) 1330 (64.8)

Education in years, mean (SD) 12.00 (3.3)

Care setting, n (%)

General population 251 (12.2)

Primary care 1132 (55.2)

Specialized mental health care 669 (32.6)

Diagnosis at baseline, n (%)

Anxiety disorder 558 (27.2)

Depressive disorder 307 (15.0)

Comorbid anxiety-depressive disorder 535 (26.1)

No diagnosis (healthy controls) 652 (31.8)

Temporal and concurrent associations
Table 3 shows that for each variable the temporal associations between the measurements 
were approximately stable, with coefficients varying between 0.50 and 0.69 (for LOC, anxiety 
severity, and depression severity), between 0.39 and 0.47 (for PLEs), and between 0.24 
and 0.29 (for NLEs). There were inverse concurrent associations between LOC and anxiety 
severity, and between LOC and depression severity, which means that higher LOC scores 
were associated with less severe symptoms of anxiety and depression (and vice versa). The 
concurrent associations between anxiety severity and depression severity were positive, 
which means that higher anxiety severity co-occurred with higher depression severity. 
Subjects who experienced more PLEs also reported more NLEs. 

LOC predicting anxiety severity, depression severity, PLEs, and NLEs
Table 3 shows that a more external LOC at T0 and T2 predicted higher anxiety severity and 
depression severity. LOC at T4 and T6 had no association with anxiety severity nor with 
depression severity at T6 and T9 respectively. LOC was generally not predictive of PLEs and 
NLEs in subsequent waves, with an exception for LOC at T0, which was positively associated 
with PLEs and negatively associated with NLEs at T2. 
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Table 2. Descriptives of the variables across the five waves

N Mean (SD) Range Skewness (SE) Kurtosis (SE)

Locus of control

Baseline 1784 16.83 (4.83) 5-25 -0.12 (0.06) -0.77 (0.12)

2-year wave 1564 18.03 (4.73) 5-25 -0.36 (0.06) -0.54 (0.12)

4-year wave 1573 18.56 (4.87) 5-25 -0.47 (0.06) -0.49 (0.12)

6-year wave 1443 18.60 (4.81) 5-25 -0.36 (0.06) -0.79 (0.13)

9-year wave 1317 18.75 (4.86) 5-25 -0.44 (0.07) -0.62 (0.14)

Anxiety severity

Baseline 2041 13.88 (11.52) 0-62 0.93 (0.05) 0.64 (0.11)

2-year wave 1704 9.61 (9.23) 0-60 1.27 (0.06) 1.68 (0.12)

4-year wave 1575 8.89 (9.06) 0-55 1.46 (0.06) 2.22 (0.12)

6-year wave 1441 9.01 (9.03) 0-52 1.37 (0.06) 1.69 (0.13)

9-year wave 1316 8.21 (8.73) 0-54 1.52 (0.07) 2.47 (0.14)

Depression severity

Baseline 2038 23.82 (15.14) 0-69 0.26 (0.05) -0.82 (0.11)

2-year wave 1704 16.94 (12.76) 0-65 0.81 (0.06) 0.00 (0.12)

4-year wave 1575 16.44 (12.82) 0-76 0.93 (0.06) 0.35 (0.12)

6-year wave 1443 15.89 (12.56) 0-65 0.89 (0.06) 0.23 (0.13)

9-year wave 1319 15.53 (12.28) 0-69 1.00 (0.07) 0.63 (0.14)

Positive life-events

Baseline 2052 n.a.* - - -

2-year wave 1768 2.47 (1.34) 0-8 0.45 (0.06) -0.07 (0.12)

4-year wave 1638 2.35 (1.35) 0-7 0.50 (0.06) -0.11 (0.12)

6-year wave 1527 2.22 (1.26) 0-7 0.60 (0.06) 0.22 (0.13)

9-year wave 685 2.28 (1.29) 0-7 0.65 (0.09) 0.44 (0.19)

Negative life-events

Baseline 2052 n.a.*

2-year wave 1768 1.72 (1.47) 0-10 0.94 (0.06) 1.06 (0.12)

4-year wave 1638 1.55 (1.39) 0-8 1.06 (0.06) 1.30 (0.12)

6-year wave 1527 1.47 (1.34) 0-8 1.03 (0.06) 1.16 (0.13)

9-year wave 685 1.75 (1.40) 0-7 0.82 (0.09) 0.65 (0.19)

Notes: Anxiety severity = severity of anxiety symptoms; depression severity = severity of depressive 
symptoms; * not applicable 
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Anxiety severity predicting LOC, depression severity, PLEs, and NLEs
Table 3 shows that anxiety severity did not predict LOC. Anxiety severity at the first two 
waves was not predictive of depression severity in the next wave, but associations with 
depression severity at waves T4 and T6 were statistically significant. Anxiety severity was 
not predictive of PLEs or NLEs.

Depression severity predicting LOC, anxiety severity, PLEs, and NLEs
Table 3 shows that higher depression severity predicted a more external LOC. Depression 
severity positively predicted anxiety severity at all waves, that is higher depression severity 
predicted higher anxiety severity. Depression severity was generally not predictive of PLEs 
(except at T4 and a delayed effect at T0). Depression severity positively predicted NLEs at 
T0 and T2, but no associations were found between depression severity at T4 and NLEs at 
T6, and depression severity at T6 and NLEs at T9. However, two delayed positive association 
paths were found: depression severity at T0 with NLEs at T6 and T9. 

PLEs and NLEs predicting LOC, anxiety severity, and depression severity
Table 3 shows that PLEs at T2, T4, and T9 (but not at T6) predicted a more internal LOC at the 
next wave. More PLEs at T2 and T6 predicted a decrease in anxiety severity. Further, more 
PLEs predicted a decrease in depression severity at T2, T4, and T9 (but not at T6). More PLEs 
at T2 and T4 (but not at T6) were predictive of more NLEs in the next wave.

More NLEs predicted a more external LOC, and more severe symptoms of anxiety and 
depression at all waves (except for T9, where no association of NLEs with anxiety severity 
was found). NLEs were generally not predictive of PLEs, except at T6 where more NLEs 
predicted fewer PLEs at T9. Overall, the direct effects of NLEs were much more consistent 
than the effects of PLEs.

Posthoc tests
Based on the analyses and results, we performed posthoc analyses, in order to better 
interpret the results. The stability of LOC in terms of Spearman correlations dropped from 
.72 over 2 years to .62 over 9 years, which is comparable to the stabilities of anxiety severity 
(.74, .63) and depression severity (.72, .65), see Table S3 (all Spearman correlations, p < .001). 
This moderate LOC stability may partly reflect group-level decreases in anxiety severity or 
depression severity. However, when we calculated partial Spearman correlations for LOC 
adjusted for baseline levels of anxiety severity (.60, .49) or depression severity (.51, .41) 
the stabilities were even lower (all p < .001), which does not support the perspective that 
heightened baseline symptom levels weaken the LOC stability.
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Table 3. Characteristics of the paths in the model for locus of control, severity of anxiety and depressive 
symptoms, and positive and negative life-events 

Predictor & Effect type Span Yrs Paths # Fig. Path numbers Observations Beta Effect(s)

# (%) Min Max

Locus of control

Concurrent Tx - 10 10 100% -0.71 -0.27

Anxiety severity - 5 A 1, 13, 25, 37, 49 5 100% -0.27 -0.57

Depression severity - 5 A 2, 14, 26, 38, 50 5 100% -0.39 -0.71

Stability 2-3 4 A 8, 20, 32, 44 4 100% 0.53 0.58

Direct Tx+1 2-3 16 5 31% -0.17 0.12

Anxiety severity 2-3 4 A 7, 19, 31, 43 2 50% -0.08 -0.11

Depression severity 2-3 4 A 9, 21, 33, 45 2 50% -0.13 -0.17

PLEs 1-1.5 4 B 54, 71, 88, 105 1 25% 0.12

NLEs 1-1.5 4 B 55, 72, 89, 106 0 25% -0.09

Delayed Tx+2/Tx+3/Tx+4 3-9 24 - 2 8% -0.06 0.10

Anxiety severity 4-9 6 - 122, 124, 126, 138, 140, 148 0 0%

Depression severity 4-9 6 - 123, 125, 127, 139, 141, 149 1 17% -0.06

PLEs 3-7 6 - 158, 160, 162, 192, 194, 214 1 17% 0.10

NLEs 3-7 6 - 159, 161, 163, 193, 195, 215 0 0%

Anxiety severity

Concurrent Tx - 10 A 1, 3, 13, 15, 25, 27, 37, 39, 49, 51 10 100% -0.57 0.78

Stability Tx+1 2-3 4 A 4, 16, 28, 40 4 100% 0.53 0.59

Direct Tx+1 1-3 16 2 13% 0.09 0.10

1-3 8 A 5, 6, 17, 18, 29, 30, 41, 42 2 25% 0.09 0.10

1-3 8 B 52, 53, 69, 70, 86, 87, 103, 104 0 0%

Delayed Tx+2/Tx+3/Tx+4 3-9 24 - 0 0%

3-9 12 - 116-121, 134-137, 46, 47 0 0%

3-9 12 - 152-157, 188-191, 212-213 0 0%

Depression severity

Concurrent Tx - 10 A 2, 3, 14, 15, 26, 27, 38, 39, 50, 51 10 100% -0.71 0.78

Stability Tx+1 2-3 4 A 12, 24, 36, 48 4 100% 0.58 0.69

Direct Tx+1 1-3 16 11 69% -0.24 0.22

8 A 10, 11, 22, 23, 34, 35, 46, 47 8 100% -0.24 0.21

8 B 56, 57, 73, 74, 90, 91, 107, 108 3 38% -0.07 0.22

Delayed Tx+2/Tx+3/Tx+4 3-9 24 - 4 17% -0.10 0.20

3-9 12 - 128-131-133, 142-145, 150, 151 1 8% -0.10

3-9 12 - 164, 165-167, 168, 169, 196-199, 216, 217 3 25% -0.06 0.20
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Table 3. Characteristics of the paths in the model for locus of control, severity of anxiety and depressive 
symptoms, and positive and negative life-events 

Predictor & Effect type Span Yrs Paths # Fig. Path numbers Observations Beta Effect(s)

# (%) Min Max

Locus of control

Concurrent Tx - 10 10 100% -0.71 -0.27

Anxiety severity - 5 A 1, 13, 25, 37, 49 5 100% -0.27 -0.57

Depression severity - 5 A 2, 14, 26, 38, 50 5 100% -0.39 -0.71

Stability 2-3 4 A 8, 20, 32, 44 4 100% 0.53 0.58

Direct Tx+1 2-3 16 5 31% -0.17 0.12

Anxiety severity 2-3 4 A 7, 19, 31, 43 2 50% -0.08 -0.11

Depression severity 2-3 4 A 9, 21, 33, 45 2 50% -0.13 -0.17

PLEs 1-1.5 4 B 54, 71, 88, 105 1 25% 0.12

NLEs 1-1.5 4 B 55, 72, 89, 106 0 25% -0.09

Delayed Tx+2/Tx+3/Tx+4 3-9 24 - 2 8% -0.06 0.10

Anxiety severity 4-9 6 - 122, 124, 126, 138, 140, 148 0 0%

Depression severity 4-9 6 - 123, 125, 127, 139, 141, 149 1 17% -0.06

PLEs 3-7 6 - 158, 160, 162, 192, 194, 214 1 17% 0.10

NLEs 3-7 6 - 159, 161, 163, 193, 195, 215 0 0%

Anxiety severity

Concurrent Tx - 10 A 1, 3, 13, 15, 25, 27, 37, 39, 49, 51 10 100% -0.57 0.78

Stability Tx+1 2-3 4 A 4, 16, 28, 40 4 100% 0.53 0.59

Direct Tx+1 1-3 16 2 13% 0.09 0.10

1-3 8 A 5, 6, 17, 18, 29, 30, 41, 42 2 25% 0.09 0.10

1-3 8 B 52, 53, 69, 70, 86, 87, 103, 104 0 0%

Delayed Tx+2/Tx+3/Tx+4 3-9 24 - 0 0%

3-9 12 - 116-121, 134-137, 46, 47 0 0%

3-9 12 - 152-157, 188-191, 212-213 0 0%

Depression severity

Concurrent Tx - 10 A 2, 3, 14, 15, 26, 27, 38, 39, 50, 51 10 100% -0.71 0.78

Stability Tx+1 2-3 4 A 12, 24, 36, 48 4 100% 0.58 0.69

Direct Tx+1 1-3 16 11 69% -0.24 0.22

8 A 10, 11, 22, 23, 34, 35, 46, 47 8 100% -0.24 0.21

8 B 56, 57, 73, 74, 90, 91, 107, 108 3 38% -0.07 0.22

Delayed Tx+2/Tx+3/Tx+4 3-9 24 - 4 17% -0.10 0.20

3-9 12 - 128-131-133, 142-145, 150, 151 1 8% -0.10

3-9 12 - 164, 165-167, 168, 169, 196-199, 216, 217 3 25% -0.06 0.20
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Table 3. Continued

Predictor & Effect type Span Yrs Paths # Fig. Path numbers Observations Beta Effect(s)

# (%) Min Max

Positive life-events

Concurrent with NLEs Tx - 4 B 58, 75, 92, 109 4 100% 0.21 0.25

Stability Tx+1 2-3 3 B 60, 77, 94 3 100% 0.39 0.47

Direct Tx+1 1-1.5 14 B 59, 61-63, 76, 78, 79, 95-97, 110, 111, 112 6 46% -0.12 0.10

Delayed Tx+2/Tx+3/Tx+4 6 14 - 170-178, 200, 201, 202, 203-205 1 7% -0.04

Negative life-events

Stability Tx+1 2-3 3 B 67, 84, 101 3 100% 0.24 0.29

Direct Tx+1 1-1.5 14 B 64-66, 68, 81, 82, 83, 85, 98-100, 102, 113, 114, 115 15 87% -0.08 0.13

Delayed Tx+2/Tx+3/Tx+4 6 14 - 179-187, 206-211 0 0%

Total

Concurrent Tx - 34 34 100% -0.71 0.78

Stability Tx+1 2-3 18 18 100% 0.24 0.69

Direct Tx+1 1-3 76 38 50% -0.17 0.22

Delayed Tx+2/Tx+3/Tx+4 3-9 100 7 7% -0.10 0.20

Notes: The table shows the assessments (Span; Tx = x-year follow-up measurement; Tx+1=subsequent 
measurement wave; Tx+2, Tx+3, Tx+4=two, three, or four waves further in time, respectively) and the 
average number of years in-between (Yrs), the number (#) of paths in the default model (Figure 1) and 
their path numbers (with the bold paths significant at p<.01). 

Observations: the number (#) of observed paths in the final model (Supplementary materials Figure 
S1) and the percentage observed paths relative to the default model, and the observed range of beta-
coefficients for each path type. Anxiety severity = severity of anxiety symptoms; depression severity 
= severity of depressive symptoms
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DISCUSSION

In the current study we aimed to test the stability of LOC and the associations between 
changes in LOC and severity of anxiety and depression symptoms, as well as the role of 
the intermediate life-events. LOC showed moderate to strong test-retest stabilities over 
nine years, during which subjects developed a slightly more internally oriented LOC, on 
average. This stability of r = .62 is comparable to stabilities of neuroticism (r = .61; [49]) 
and other personality concepts (e.g., [50,51]) over similar follow-up periods, in studies of 
population samples. Although LOC was not predictive of life experiences, PLEs predicted the 
development of a more internal LOC whereas NLEs predicted a more external LOC. These 
results are discussed in more detail below.

The development towards a more internally oriented LOC in our study is largely in line with 
the study of Page & Hooke [24], who reported a more internal LOC over time in a sample 
of patients with an anxiety or depressive disorder receiving treatment. The participants 
in our study with an anxiety or depressive disorder at baseline also improved in terms of 
symptom severity (see [52]). However, our posthoc analyses showed that this mean-level 
change in LOC was not just a reflection of higher baseline versus follow-up symptom levels 
and can thus not be entirely attributed to recovery from illness over nine years. In other 
words, we observed normative developmental changes in LOC over nine years of adult life, 
and these ageing processes are relevant to discuss. Earlier studies showed that people’s 
perceptions of control typically show modest mean-level changes over the lifespan. On 
average, most young adults develop a more internal LOC, followed by a slow shift towards 
a more external LOC from middle age to retirement age, after which their sense of control 
stabilizes or increases slightly [20,53]. The lifespan theory of control postulates that these 
normative changes in LOC reflect changing capacities to influence outcomes in the external 
world and shifts in our preferences and the goals we value across the life cycle [22,54]. 
Personal goals provide our lives with sense and meaning when we feel that their attainment 
is within our span of control, whereas unattainable goals propel feelings of helplessness 
and depression [54]. 

At baseline our study sample comprised persons between 18-65 years of which many 
experienced high mood symptom levels. The observed modest change in LOC towards 
a more internal orientation may therefore be best interpreted as originating from a mix of 
normative (healthy) ageing and disorder symptom related changes, and future studies may 
disentangle such processes in more detail. It has consistently been found that a high sense 
of control is associated with being happy, healthy, wealthy, and wise [4,55]. Inconsistencies 
between our results and the studies reviewed in the introduction may result from i) the 
average age and socioeconomic status of the subjects in our sample (e.g. financial scarcity 
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has been associated with lower perceived control; [56]), ii) our study design with five repeated 
measurements over a long period of time and/or iii) the use of a mixed sample that included 
both mentally healthy and affected subjects. 

The observation that the stability estimates for LOC versus anxiety and depression severity 
did not differ substantially aligns with the conclusion in the review of Ormel et al. [57] that 
the longitudinal stabilities of state and trait constructs are in general more comparable than 
usually assumed. This shift in perspective is also reflected in the change from the DSM-IV 
multiaxial system to a non-axial system in DSM-5. Due to the lack of fundamental differences 
between the axes, especially between clinical disorders (Axis I) and personality disorders 
(Axis II), anxiety and depressive disorders were placed together with personality disorders 
during the latest revision on the DSM [58,59]. The similarities between the stability estimates 
of LOC, anxiety severity, and depression severity underscores this shift towards a nonaxial 
system.

In line with previous NESDA studies [10,11,17,33], we found that a more external LOC was 
predictive of more severe anxiety and depressive symptoms, with regression coefficients 
between -0.08 and -0.17. In our study, this predictive value disappeared after 4 years, when 
LOC became more internally oriented on average. However, this mean-level shift in LOC is 
modest and cannot fully account for the loss of predictive value for symptoms at later follow-
up waves. Although speculative, the predictive value of a more internal LOC on anxiety 
severity and depression severity may have been overshadowed by indirect effects, such as 
mediation via self-esteem [60] or personality factors [2], as elaborated upon below. However, 
the assessment of such indirect effects was beyond the scope of this study and may be 
explored in future work. 

Over the nine-year follow-up, LOC could be predicted by the other variables. While anxiety 
severity did not predict LOC, depression severity did predict LOC at all waves. There seems 
to be a clear difference between anxiety and depression as depression predicted anxiety 
at all waves, whereas anxiety only predicted depression at waves 3 and 4. Furthermore, 
in the first two waves depression predicted NLEs, while anxiety did not predict NLEs at all. 
In the past in-depth discussions took place about the similarities and differences between 
anxiety and depressive disorders (e.g., [61–65]). Despite the high correlation and comorbidity 
of anxiety and depressive disorders (see [66–68]), insufficient arguments were found to 
merge both disorders. In our study, in a model accounting for the overlap between the 
severity of anxiety and depressive symptoms (as we did not study disorders), their unique 
variance yielded unique predictions, which we think endorse the conclusion that anxiety and 
depression are partly different entities. 
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With regard to life-events, LOC did not predict the number of PLEs or NLEs (in line with 
work by Cobb-Clark and Schurer [20]), although concurrently, life-events were predictive 
of LOC. In line with previous work our results indicate that NLEs precede changes towards 
a more external LOC [23]. Life-events also predicted changes in severity of anxiety and 
depression symptoms, in line with previous reports [69,70]. Our finding that the associations 
between LOC and life-events were not bidirectional suggests that LOC can be a mediator 
between life-events and symptom severity. This idea diverges from the conceptual model 
outlined by Barlow [7] and Chorpita and Barlow [9], in which they presume that a low sense 
of controllability in childhood mediates the experience of life-events and the subsequent 
development of anxiety and depression, whereas in adults a low sense of control moderates 
(and not mediates) the impact of aversive experience. Others showed that a strong sense of 
control positively moderates the impact of PLEs on affect [22]. Obviously, LOC, life-events, 
and symptom severity are interrelated, but our SEM model remains inconclusive as whether 
LOC is mediator or moderator, or both. Besides, the role of LOC may have been influenced by 
other exogeneous factors, such as neuroticism, a personality trait linked to the development 
of anxiety and depression [2] and to life-events [71,72]. Future research may explore which 
factors are involved in the interrelationships between LOC, symptom severity of anxiety and 
depression, and life-events, and how these processes occur.

Strengths, limitations, and future studies
A strength of the current study was the unique longitudinal design with five repeated 
measurements of the same model over nine-year follow-up time. Therefore, we were able 
to examine in detail the bidirectional relationships between LOC orientation, symptom levels 
of anxiety and depression, and the number of reported positive and negative life-events. 
The recurring measurements of the same associations within one model makes it unlikely 
that the associations found were due to type I errors. Additional strengths are the large 
sample which assured ample statistical power and the inclusion of subjects from various 
settings and stages of psychopathology. However, three limitations should be acknowledged 
as well. First, life-events were assessed with self-report measures, which are subject to 
some recall bias [74]. A current anxiety or depressive disorder might have affected the 
experience and reporting of life-events [75]. In addition, we only registered the number of 
life-events, not their experienced severity. Nevertheless, the high reliability and validity of 
the LTE-Q has been demonstrated before. Second, due to the large proportion of subjects 
with anxiety and depressive symptoms in the sample, the results may not fully generalize to 
a general population. Nonetheless, this large longitudinal cohort including both individuals 
with a clinical diagnosis and healthy controls is also a key strength, as it ensures the clinical 
relevance and variability of all our variables without suffering from restrictions related to 
testing our hypothesis in relatively arbitrary groups. Third, the association between external 
LOC and higher symptom severity may be culture dependent. In cultures characterized by 



Locus of control: A five-wave, nine-year study

73

3

less individualism and more collectivism, the association external LOC-anxiety symptoms, 
but not the association external LOC-depression symptoms, was found to be weaker than 
in Western societies such as the Netherlands where the data of the current study were 
assessed [76]. Cultural differences in the meaning of internal control may underlie these 
differential associations. 

Future studies could improve on our work by analyzing indirect effects, whereby one 
variable mediates or moderates the association between two other variables, for instance 
an effect of anxiety severity on LOC via life-events. In addition, since there are indications that 
subjects with an anxiety disorder, a depressive disorder, both, or no mental disorder respond 
differently to stressful situations [70], researchers could aim to replicate our model in the 
different disorders groups. In addition, our findings regarding LOC may also be interesting 
for future research using developmental models of closely related personality dimensions 
including neuroticism, self-esteem, and self-efficacy [73]. 

Conclusion
The stability of LOC was moderate to strong over nine years and comparable to those of 
most other personality domains. A more externally oriented LOC predicted higher severity 
of anxiety and depressive symptoms, but LOC did not predict later life-events. Conversely, 
changes in LOC were predicted by depression severity and also by life-events, but not by 
anxiety severity. Assessment of LOC can be of interest in clinical practice, as processes 
that yield a more internally oriented LOC could possibly alleviate the burden of anxiety and 
depressive symptoms and may improve the way people cope with stress. An important next 
step is to establish our results at the individual level to confirm that some individuals benefit 
from changes in their LOC due to treatment [77]. Nevertheless, the results of the current 
study suggest that assessment of LOC may be of added value for clinicians.
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SUPPLEMENTARY MATERIALS

METHODS

Table S1. The 5-item Mastery Scale

Item Question

1 I have little control over the things that happen to me

2 There is really no way I can solve some of the problems I have

3 There is little I can do to change many of the important things in my life

4 I often feel helpless in dealing with the problems of life

5 Sometimes I feel that I am pushed around in life

The 5-item Mastery Scale is the abbreviated version of the Pearlin Mastery Scale [1] with a 
reasonable reliability [2], translated to Dutch. Each item had equal weight and was rated on 
a 5-point scale, ranging from 1 (strongly disagree) to 5 (strongly agree). The recoded ratings 
were summed to calculate the total score, which ranges from 5-25. A higher score indicates 
a more internal oriented LOC, a lower score indicates a more external oriented LOC.

RESULTS
Mean level changes of LOC
Pairwise comparisons showed that LOC scores at T0 differed statistically significant from later 
LOC scores (T0 vs. T2: Z= -10.48, p < .001; T4: Z= -13.92, p < .001; T6: Z= -12.07, p < .001; T9: Z= 
-11.61, p < .001), and this was also true for LOC scores at T2 (vs. T4: Z= -5.63, p < .001; T6: Z= 
-4.09, p < .001; T9: Z= -4.97, p < .001). However, LOC scores at T4 were not different from the 
scores at T6 (Z= -0.61, p = .54) and T9 (Z= -0.46, p = .65), nor were the scores at T6 different 
from those at T9 (Z= -0.66, p = .51).
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Table S2. Items of the List of Threatening Experiences Questionnaire (LTE-Q)*

Positive Life Events Recovering of a family member from a serious illness

Met a new partner

Getting new friends

Have been on holiday

Getting a new job or a promotion

Finishing school or study

Improvement of the financial situation

Negative Life Events Serious illness or injury

Serious illness or injury to a close relative

Death of first-degree relative including child or spouse

Death of close family friend or second-degree relative

Separation due to marital difficulties

Broke off a steady relationship

Serious problem with a close friend, neighbor or relative

Unemployed/seeking work for more than one month

Lost a job

Major financial crisis

Problems with police and court appearance

Something valuable lost or stolen

Other important events happened in the last year

* T. Brugha, Bebbington, Tennant, & Hurry [3]; T. S. Brugha & Cragg [4]
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Table S3. Correlations among gender, age, education level, severity of anxiety symptoms (BAI), 
severity of depressive symptoms (IDS), locus of control, and negative and positive life events

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13

1 Gender -

2 Age -.09c -

3 Years of education -.02 -.09c -

4 BAI baseline .09c -.01 -.23c -

5 BAI 2-yr FU .09c .08b -.18c .74c -

6 BAI 4-yr FU .09c .07b -.17c .68c .74c -

7 BAI 6-yr FU .11c .09b -.19c .66c .74c .76c -

8 BAI 9-yr FU .10c .06a -.16c .63c .68c .72c .73c -

9 IDS baseline .05a .02 -.23c .79c .63c .59c .59c .55c -

10 IDS 2-yr FU .08b .10c -.19c .67c .83c .71c .69c .63c .72c -

11 IDS 4-yr FU .07b .12c -.17c .64c .69c .82c .70c .65c .67c .81c -

12 IDS 6-yr FU .08b .12c -.19c .62c .68c .71c .82c .66c .66c .77c .82c -

13 IDS 9-yr FU .08b .14c -.17c .60c .64c .67c .68c .79c .65c .72c .76c .78c -

14 LOC baseline -.02 -.08b .19c -.62c -.56c -.54c -.53c -.52c -.72c -.65c -.61c -.60c -.59c

15 LOC 2-yr FU -.06a -.10c .13c -.53c -.60c -.56c -.53c -.48c -.62c -.70c -.65c -.61c -.57c

16 LOC 4-yr FU -.04 -.08b .12c -.48c -.52c -.61c -.53c -.49c -.55c -.62c -.72c -.62c -.58c

17 LOC 6-yr FU -.08b -.04 .12c -.49c -.53c -.54c -.62c -.51c -.56c -.61c -.61c -.71c -.60c

18 LOC 9-yr FU -.06a -.05a .12c -.46c -.48c -.52c -.51c -.60c -.53c -.56c -.58c -.59c -.70c

19 PLE 2-yr FU .06b -.45c .20c -.06a -.11c -.10c -.09b -.07b -.09c -.17c -.15c -.14c -.13c

20 PLE 4-yr FU .07b -.42c .18c -.04 -.06a -.06a -.07a -.05 -.06a -.10c -.11c -.12c -.10c

21 PLE 6-yr FU .07b -.37c .14c -.04 -.06a -.05 -.10c -.09b -.08b -.09b -.11c -.12c -.14c

22 PLE 9-yr FU .11b -.46c .17c .03 -.02 -.04 -.01 -.05 -.04 -.04 -.06 -.05 -.09a

23 NLEs 2-yr FU .03 .01 -.06b .18c .19c .19c .15c .15c .20c .21c .19c .17c .16c

24 NLEs 4-yr FU .06a -.01 -.02 .15c .17c .20c .16c .16c .18c .19c .22c .20c .18c

25 NLEs 6-yr FU -.01 -.01 -.04 .11c .15c .15c .15c .15c .14c .16c .14c .20c .17c

26 NLEs 9-yr FU .05 -.01 .04 .18c .14c .17c .12b .13b .19c .15c .14c .14c .21c
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Table S3. Correlations among gender, age, education level, severity of anxiety symptoms (BAI), 
severity of depressive symptoms (IDS), locus of control, and negative and positive life events

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13

1 Gender -

2 Age -.09c -

3 Years of education -.02 -.09c -

4 BAI baseline .09c -.01 -.23c -

5 BAI 2-yr FU .09c .08b -.18c .74c -

6 BAI 4-yr FU .09c .07b -.17c .68c .74c -

7 BAI 6-yr FU .11c .09b -.19c .66c .74c .76c -

8 BAI 9-yr FU .10c .06a -.16c .63c .68c .72c .73c -

9 IDS baseline .05a .02 -.23c .79c .63c .59c .59c .55c -

10 IDS 2-yr FU .08b .10c -.19c .67c .83c .71c .69c .63c .72c -

11 IDS 4-yr FU .07b .12c -.17c .64c .69c .82c .70c .65c .67c .81c -

12 IDS 6-yr FU .08b .12c -.19c .62c .68c .71c .82c .66c .66c .77c .82c -

13 IDS 9-yr FU .08b .14c -.17c .60c .64c .67c .68c .79c .65c .72c .76c .78c -

14 LOC baseline -.02 -.08b .19c -.62c -.56c -.54c -.53c -.52c -.72c -.65c -.61c -.60c -.59c

15 LOC 2-yr FU -.06a -.10c .13c -.53c -.60c -.56c -.53c -.48c -.62c -.70c -.65c -.61c -.57c

16 LOC 4-yr FU -.04 -.08b .12c -.48c -.52c -.61c -.53c -.49c -.55c -.62c -.72c -.62c -.58c

17 LOC 6-yr FU -.08b -.04 .12c -.49c -.53c -.54c -.62c -.51c -.56c -.61c -.61c -.71c -.60c

18 LOC 9-yr FU -.06a -.05a .12c -.46c -.48c -.52c -.51c -.60c -.53c -.56c -.58c -.59c -.70c

19 PLE 2-yr FU .06b -.45c .20c -.06a -.11c -.10c -.09b -.07b -.09c -.17c -.15c -.14c -.13c

20 PLE 4-yr FU .07b -.42c .18c -.04 -.06a -.06a -.07a -.05 -.06a -.10c -.11c -.12c -.10c

21 PLE 6-yr FU .07b -.37c .14c -.04 -.06a -.05 -.10c -.09b -.08b -.09b -.11c -.12c -.14c

22 PLE 9-yr FU .11b -.46c .17c .03 -.02 -.04 -.01 -.05 -.04 -.04 -.06 -.05 -.09a

23 NLEs 2-yr FU .03 .01 -.06b .18c .19c .19c .15c .15c .20c .21c .19c .17c .16c

24 NLEs 4-yr FU .06a -.01 -.02 .15c .17c .20c .16c .16c .18c .19c .22c .20c .18c

25 NLEs 6-yr FU -.01 -.01 -.04 .11c .15c .15c .15c .15c .14c .16c .14c .20c .17c

26 NLEs 9-yr FU .05 -.01 .04 .18c .14c .17c .12b .13b .19c .15c .14c .14c .21c
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Table S3. Correlations among gender, age, education level, severity of anxiety symptoms (BAI), severity 
of depressive symptoms (IDS), locus of control, and negative and positive life events (continued)

Variable 14 15 16 17 18 19 20 21 22 23 24 25 26

15 LOC 2-yr FU .72c -

16 LOC 4-yr FU .67c .67c -

17 LOC 6-yr FU .64c .67c .71c -

18 LOC 9-yr FU .62c .63c .65c .68c -

19 PLE 2-yr FU .13c .16c .12c .10c .11c -

20 PLE 4-yr FU .07b .09c .12c .10c .10b .48c -

21 PLE 6-yr FU .08b .06a .09c .10c .11c .41c .48c -

22 PLE 9-yr FU .04 .04 .02 -.00 .04 .37c .37c .40c -

23 NLEs 2-yr FU -.19c -.19c -.15c -.15c -.16c .21c .10c .07b .08a -

24 NLEs 4-yr FU -.16c -.17c -.18c -.16c -.17c .10c .18c .12c .06 .32c -

25 NLEs 6-yr FU -.14c -.13c -.13c -.17c -.15c .07b .09c .22c .18c .26c .28c -

26 NLEs 9-yr FU -.13b -.12b -.09a -.11b -.16c .14c .13b .12b .26c .19c .18c .21c -

Notes: LOC = locus of control; PLE = positive life events; NLE = negative life events; FU = follow-up. a 
indicates p<.05; b indicates p<.01; c indicates p<.001.

Table S4. All paths in the model

Fig. Path direction Type Time Step p Model tests ß

df Δχ2 p Conclusion

1. 1A Anx T1 ↔ LoC T1 Concurrent -0.57

2. LOC T1 ↔ Dep T1 Concurrent -0.71

3. Anx T1 ↔ Dep T1 Concurrent 0.78

4. Anx T1 → Anx T2 Stability Tx+1 0.53

5. Anx T1 → LOC T2 Direct Tx+1 70. 0.432 70 15.48119 1.00 @0

6. Anx T1 → Dep T2 130. 0.016 130 147.3435 .142 @0

7. LOC T1 → Anx T2 -0.11

8. LOC T1 → LOC T2 Stability 0.58

9. LOC T1 → Dep T2 -0.17

10. Dep T1 → Anx T2 0.13

11. Dep T1 → LOC T2 -0.17

12. Dep T1 → Dep T2 Stability 0.58

13. LOC T2 ↔ Anx T2 Concurrent -0.31

14. LOC T2 ↔ Dep T2 Concurrent -0.39

15. Anx T2 ↔ Dep T2 Concurrent 0.69

16. Anx T2 → Anx T3 Stability 0.56

17. Anx T2 → LOC T3 98. 0.175 98 45.31609 .999 @0
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Table S3. Correlations among gender, age, education level, severity of anxiety symptoms (BAI), severity 
of depressive symptoms (IDS), locus of control, and negative and positive life events (continued)

Variable 14 15 16 17 18 19 20 21 22 23 24 25 26

15 LOC 2-yr FU .72c -

16 LOC 4-yr FU .67c .67c -

17 LOC 6-yr FU .64c .67c .71c -

18 LOC 9-yr FU .62c .63c .65c .68c -

19 PLE 2-yr FU .13c .16c .12c .10c .11c -

20 PLE 4-yr FU .07b .09c .12c .10c .10b .48c -

21 PLE 6-yr FU .08b .06a .09c .10c .11c .41c .48c -

22 PLE 9-yr FU .04 .04 .02 -.00 .04 .37c .37c .40c -

23 NLEs 2-yr FU -.19c -.19c -.15c -.15c -.16c .21c .10c .07b .08a -

24 NLEs 4-yr FU -.16c -.17c -.18c -.16c -.17c .10c .18c .12c .06 .32c -

25 NLEs 6-yr FU -.14c -.13c -.13c -.17c -.15c .07b .09c .22c .18c .26c .28c -

26 NLEs 9-yr FU -.13b -.12b -.09a -.11b -.16c .14c .13b .12b .26c .19c .18c .21c -

Notes: LOC = locus of control; PLE = positive life events; NLE = negative life events; FU = follow-up. a 
indicates p<.05; b indicates p<.01; c indicates p<.001.

Table S4. All paths in the model

Fig. Path direction Type Time Step p Model tests ß

df Δχ2 p Conclusion

1. 1A Anx T1 ↔ LoC T1 Concurrent -0.57

2. LOC T1 ↔ Dep T1 Concurrent -0.71

3. Anx T1 ↔ Dep T1 Concurrent 0.78

4. Anx T1 → Anx T2 Stability Tx+1 0.53

5. Anx T1 → LOC T2 Direct Tx+1 70. 0.432 70 15.48119 1.00 @0

6. Anx T1 → Dep T2 130. 0.016 130 147.3435 .142 @0

7. LOC T1 → Anx T2 -0.11

8. LOC T1 → LOC T2 Stability 0.58

9. LOC T1 → Dep T2 -0.17

10. Dep T1 → Anx T2 0.13

11. Dep T1 → LOC T2 -0.17

12. Dep T1 → Dep T2 Stability 0.58

13. LOC T2 ↔ Anx T2 Concurrent -0.31

14. LOC T2 ↔ Dep T2 Concurrent -0.39

15. Anx T2 ↔ Dep T2 Concurrent 0.69

16. Anx T2 → Anx T3 Stability 0.56

17. Anx T2 → LOC T3 98. 0.175 98 45.31609 .999 @0
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Table S4. Continued

Fig. Path direction Type Time Step p Model tests ß

df Δχ2 p Conclusion

18. Anx T2 → Dep T3 112. 0.085 112 77.35248 .995 @0

19. LOC T2 → Anx T3 -0.08

20. LOC T2 → LOC T3 Stability 0.53

21. LOC T2 → Dep T3 -0.13

22. Dep T2 → Anx T3 0.16

23. Dep T2 → LOC T3 -0.25

24. Dep T2 → Dep T3 Stability 0.69

25. LOC T3 ↔ Anx T3 Concurrent -0.27

26. LOC T3 ↔ Dep T3 Concurrent -0.41

27. Anx T3 ↔ Dep T3 Concurrent 0.58

28. Anx T3 → Anx T4 Stability 0.59

29. Anx T3 → LOC T4 104. 0.128 104 57.07857 .999 @0

30. Anx T3 → Dep T4 0.10

31. LOC T3 → Anx T4 64. 0.455 64 12.01202 1.00 @0

32. LOC T3 → LOC T4 Stability 0.54

33. LOC T3 → Dep T4 105. 0.126 105 59.46786 .999 @0

34. Dep T3 → Anx T4 0.19

35. Dep T3 → LOC T4 -0.16

36. Dep T3 → Dep T4 Stability 0.68

37. LOC T4 ↔ Anx T4 Concurrent -0.35

38. LOC T4 ↔ Dep T4 Concurrent -0.45

39. Anx T4 ↔ Dep T4 Concurrent 0.62

40. Anx T4 → Anx T5 Stability 0.56

41. Anx T4 → LOC T5 92. 0.253 92 35.91722 1.00 @0

42. Anx T4 → Dep T5 0.09

43. LOC T4 → Anx T5 30. 0.662 30 1.456203 1.00 @0

44. LOC T4 → LOC T5 Stability 0.50

45. LOC T4 → Dep T5 101. 0.137 101 50.75858 .999 @0

46. Dep T4 → Anx T5 0.21

47. Dep T4 → LOC T5 -0.24

48. Dep T4 → Dep T5 Stability 0.69

49. LOC T5 ↔ Anx T5 Concurrent -0.35

50. LOC T5 ↔ Dep T5 Concurrent -0.47

51. Anx T5 ↔ Dep T5 Concurrent 0.62

52. 1B Anx T1 → PLEs T1-2 59. 0.489 59 9.651885 1.00 @0
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Table S4. Continued

Fig. Path direction Type Time Step p Model tests ß

df Δχ2 p Conclusion

18. Anx T2 → Dep T3 112. 0.085 112 77.35248 .995 @0

19. LOC T2 → Anx T3 -0.08

20. LOC T2 → LOC T3 Stability 0.53

21. LOC T2 → Dep T3 -0.13

22. Dep T2 → Anx T3 0.16

23. Dep T2 → LOC T3 -0.25

24. Dep T2 → Dep T3 Stability 0.69

25. LOC T3 ↔ Anx T3 Concurrent -0.27

26. LOC T3 ↔ Dep T3 Concurrent -0.41

27. Anx T3 ↔ Dep T3 Concurrent 0.58

28. Anx T3 → Anx T4 Stability 0.59

29. Anx T3 → LOC T4 104. 0.128 104 57.07857 .999 @0

30. Anx T3 → Dep T4 0.10

31. LOC T3 → Anx T4 64. 0.455 64 12.01202 1.00 @0

32. LOC T3 → LOC T4 Stability 0.54

33. LOC T3 → Dep T4 105. 0.126 105 59.46786 .999 @0

34. Dep T3 → Anx T4 0.19

35. Dep T3 → LOC T4 -0.16

36. Dep T3 → Dep T4 Stability 0.68

37. LOC T4 ↔ Anx T4 Concurrent -0.35

38. LOC T4 ↔ Dep T4 Concurrent -0.45

39. Anx T4 ↔ Dep T4 Concurrent 0.62

40. Anx T4 → Anx T5 Stability 0.56

41. Anx T4 → LOC T5 92. 0.253 92 35.91722 1.00 @0

42. Anx T4 → Dep T5 0.09

43. LOC T4 → Anx T5 30. 0.662 30 1.456203 1.00 @0

44. LOC T4 → LOC T5 Stability 0.50

45. LOC T4 → Dep T5 101. 0.137 101 50.75858 .999 @0

46. Dep T4 → Anx T5 0.21

47. Dep T4 → LOC T5 -0.24

48. Dep T4 → Dep T5 Stability 0.69

49. LOC T5 ↔ Anx T5 Concurrent -0.35

50. LOC T5 ↔ Dep T5 Concurrent -0.47

51. Anx T5 ↔ Dep T5 Concurrent 0.62

52. 1B Anx T1 → PLEs T1-2 59. 0.489 59 9.651885 1.00 @0
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Table S4. Continued

Fig. Path direction Type Time Step p Model tests ß

df Δχ2 p Conclusion

53. Anx T1 → NLEs T1-2 75. 0.382 75 18.85645 1.00 @0

54. LOC T1 → PLEs T1-2 0.12

55. LOC T1 → NLEs T1-2 -0.09

56. Dep T1 → PLEs T1-2 79. 0.350 79 21.93145 1.00 @0

57. Dep T1 → NLEs T1-2 0.22

58. PLEs T1-2 ↔ NLEs T1-2 Concurrent 0.25

59. PLEs T1-2 → Anx T2 -0.07

60. PLEs T1-2 → PLEs T2-3 Stability 0.47

61. PLEs T1-2 → LOC T2 0.10

62. PLEs T1-2 → NLEs T2-3 0.08

63. PLEs T1-2 → Dep T2 -0.12

64. NLEs T1-2 → Anx T2 0.11

65. NLEs T1-2 → PLEs T2-3 38. 0.640 38 2.891805 1.00 @0

66. NLEs T1-2 → LOC T2 -0.07

67. NLEs T1-2 → NLEs T2-3 Stability 0.29

68. NLEs T1-2 → Dep T2 0.13

69. Anx T2 → PLEs T2-3 Tx+2 1. 0.994 1 0 - @0

70. Anx T2 → NLEs T2-3 69. 0.435 69 14.81658 1.00 @0

71. LOC T2 → PLEs T2-3 96. 0.210 96 41.62463 .999 @0

72. LOC T2 → NLEs T2-3 126. 0.030 126 124.9139 .511 @0

73. Dep T2 → PLEs T2-3 45. 0.603 45 4.431409 1.00 @0

74. Dep T2 → NLEs T2-3 0.18

75. PLEs T2-3 ↔ NLEs T2-3 Concurrent 0.21

76. PLEs T2-3 → Anx T3 107. 0.103 107 64.53187 .999 @0

77. PLEs T2-3 → PLEs T3-4 Stability 0.46

78. PLEs T2-3 → LOC T3 0.05

79. PLEs T2-3 → NLEs T3-4 0.07

80. PLEs T2-3 → Dep T3 -0.04

81. NLEs T2-3 → Anx T3 0.08

82. NLEs T2-3 → PLEs T3-4 128. 0.021 128 134.9099 .321 @0

83. NLEs T2-3 → LOC T3 -0.06

84. NLEs T2-3 → NLEs T3-4 Stability 0.26

85. NLEs T2-3 → Dep T3 0.08

86. Anx T3 → PLEs T3-4 47. 0.576 47 5.026657 1.00 @0

87. Anx T3 → NLEs T3-4 53. 0.539 53 7.197315 1.00 @0
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Table S4. Continued

Fig. Path direction Type Time Step p Model tests ß

df Δχ2 p Conclusion

53. Anx T1 → NLEs T1-2 75. 0.382 75 18.85645 1.00 @0

54. LOC T1 → PLEs T1-2 0.12

55. LOC T1 → NLEs T1-2 -0.09

56. Dep T1 → PLEs T1-2 79. 0.350 79 21.93145 1.00 @0

57. Dep T1 → NLEs T1-2 0.22

58. PLEs T1-2 ↔ NLEs T1-2 Concurrent 0.25

59. PLEs T1-2 → Anx T2 -0.07

60. PLEs T1-2 → PLEs T2-3 Stability 0.47

61. PLEs T1-2 → LOC T2 0.10

62. PLEs T1-2 → NLEs T2-3 0.08

63. PLEs T1-2 → Dep T2 -0.12

64. NLEs T1-2 → Anx T2 0.11

65. NLEs T1-2 → PLEs T2-3 38. 0.640 38 2.891805 1.00 @0

66. NLEs T1-2 → LOC T2 -0.07

67. NLEs T1-2 → NLEs T2-3 Stability 0.29

68. NLEs T1-2 → Dep T2 0.13

69. Anx T2 → PLEs T2-3 Tx+2 1. 0.994 1 0 - @0

70. Anx T2 → NLEs T2-3 69. 0.435 69 14.81658 1.00 @0

71. LOC T2 → PLEs T2-3 96. 0.210 96 41.62463 .999 @0

72. LOC T2 → NLEs T2-3 126. 0.030 126 124.9139 .511 @0

73. Dep T2 → PLEs T2-3 45. 0.603 45 4.431409 1.00 @0

74. Dep T2 → NLEs T2-3 0.18

75. PLEs T2-3 ↔ NLEs T2-3 Concurrent 0.21

76. PLEs T2-3 → Anx T3 107. 0.103 107 64.53187 .999 @0

77. PLEs T2-3 → PLEs T3-4 Stability 0.46

78. PLEs T2-3 → LOC T3 0.05

79. PLEs T2-3 → NLEs T3-4 0.07

80. PLEs T2-3 → Dep T3 -0.04

81. NLEs T2-3 → Anx T3 0.08

82. NLEs T2-3 → PLEs T3-4 128. 0.021 128 134.9099 .321 @0

83. NLEs T2-3 → LOC T3 -0.06

84. NLEs T2-3 → NLEs T3-4 Stability 0.26

85. NLEs T2-3 → Dep T3 0.08

86. Anx T3 → PLEs T3-4 47. 0.576 47 5.026657 1.00 @0

87. Anx T3 → NLEs T3-4 53. 0.539 53 7.197315 1.00 @0
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Table S4. Continued

Fig. Path direction Type Time Step p Model tests ß

df Δχ2 p Conclusion

88. LOC T3 → PLEs T3-4 24. 0.773 24 0.736748 1.00 @0

89. LOC T3 → NLEs T3-4 117. 0.067 117 91.49038 .961 @0

90. Dep T3 → PLEs T3-4 -0.07

91. Dep T3 → NLEs T3-4 42. 0.612 42 3.779585 1.00 @0

92. PLEs T3-4 ↔ NLEs T3-4 Concurrent 0.22

93. PLEs T3-4 → Anx T4 -0.04

94. PLEs T3-4 → PLEs T4-5 Stability 0.39

95. PLEs T3-4 → LOC T4 131. 0.015 131 153.1236 .091 @0

96. PLEs T3-4 → NLEs T4-5 127. 0.028 127 129.7781 .415 @0

97. PLEs T3-4 → Dep T4 132. 0.069 132 156.418 .072 @0

98. NLEs T3-4 → Anx T4 0.08

99. NLEs T3-4 → PLEs T4-5 0.13

100. NLEs T3-4 → LOC T4 -0.08

101. NLEs T3-4 → NLEs T4-5 Stability 0.24

102. NLEs T3-4 → Dep T4 0.10

103. Anx T4 → PLEs T4-5 118. 0.055 118 94.83492 .942 @0

104. Anx T4 → NLEs T4-5 23. 0.776 23 0.650081 1.00 @0

105. LOC T4 → PLEs T4-5 84. 0.310 84 26.37527 1.00 @0

106. LOC T4 → NLEs T4-5 12. 0.883 12 0.078813 1.00 @0

107. Dep T4 → PLEs T4-5 17. 0.849 17 0.228199 1.00 @0

108. Dep T4 → NLEs T4-5 57. 0.513 57 8.722159 1.00 @0

109. PLEs T4-5 ↔ NLEs T4-5 Concurrent 0.24

110. PLEs T4-5 → Anx T5 115. 0.083 115 85.05252 .984 @0

111. PLEs T4-5 → LOC T5 0.09

112. PLEs T4-5 → Dep T5 -0.08

113. NLEs T4-5 → Anx T5 129. 0.020 129 140.3022 .234 @0

114. NLEs T4-5 → LOC T5 -0.08

115. NLEs T4-5 → Dep T5 0.11

Delayed paths

116. 1A Anx T1 → LOC T3 Delayed Tx+2 50. 0.560 50 6.157228 1.00 @0

117. → Dep T3 Delayed Tx+2 94. 0.227 94 38.88031 1.00 @0

118. → LOC T4 Delayed Tx+3 4. 0.986 4 0 - @0

119. → Dep T4 Delayed Tx+3 58. 0.498 58 9.214568 1.00 @0

120. → LOC T5 Delayed Tx+4 16. 0.849 16 0.193969 1.00 @0

121. → Dep T5 Delayed Tx+4 25. 0.771 25 0.828406 1.00 @0
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Table S4. Continued

Fig. Path direction Type Time Step p Model tests ß

df Δχ2 p Conclusion

88. LOC T3 → PLEs T3-4 24. 0.773 24 0.736748 1.00 @0

89. LOC T3 → NLEs T3-4 117. 0.067 117 91.49038 .961 @0

90. Dep T3 → PLEs T3-4 -0.07

91. Dep T3 → NLEs T3-4 42. 0.612 42 3.779585 1.00 @0

92. PLEs T3-4 ↔ NLEs T3-4 Concurrent 0.22

93. PLEs T3-4 → Anx T4 -0.04

94. PLEs T3-4 → PLEs T4-5 Stability 0.39

95. PLEs T3-4 → LOC T4 131. 0.015 131 153.1236 .091 @0

96. PLEs T3-4 → NLEs T4-5 127. 0.028 127 129.7781 .415 @0

97. PLEs T3-4 → Dep T4 132. 0.069 132 156.418 .072 @0

98. NLEs T3-4 → Anx T4 0.08

99. NLEs T3-4 → PLEs T4-5 0.13

100. NLEs T3-4 → LOC T4 -0.08

101. NLEs T3-4 → NLEs T4-5 Stability 0.24

102. NLEs T3-4 → Dep T4 0.10

103. Anx T4 → PLEs T4-5 118. 0.055 118 94.83492 .942 @0

104. Anx T4 → NLEs T4-5 23. 0.776 23 0.650081 1.00 @0

105. LOC T4 → PLEs T4-5 84. 0.310 84 26.37527 1.00 @0

106. LOC T4 → NLEs T4-5 12. 0.883 12 0.078813 1.00 @0

107. Dep T4 → PLEs T4-5 17. 0.849 17 0.228199 1.00 @0

108. Dep T4 → NLEs T4-5 57. 0.513 57 8.722159 1.00 @0

109. PLEs T4-5 ↔ NLEs T4-5 Concurrent 0.24

110. PLEs T4-5 → Anx T5 115. 0.083 115 85.05252 .984 @0

111. PLEs T4-5 → LOC T5 0.09

112. PLEs T4-5 → Dep T5 -0.08

113. NLEs T4-5 → Anx T5 129. 0.020 129 140.3022 .234 @0

114. NLEs T4-5 → LOC T5 -0.08

115. NLEs T4-5 → Dep T5 0.11

Delayed paths

116. 1A Anx T1 → LOC T3 Delayed Tx+2 50. 0.560 50 6.157228 1.00 @0

117. → Dep T3 Delayed Tx+2 94. 0.227 94 38.88031 1.00 @0

118. → LOC T4 Delayed Tx+3 4. 0.986 4 0 - @0

119. → Dep T4 Delayed Tx+3 58. 0.498 58 9.214568 1.00 @0

120. → LOC T5 Delayed Tx+4 16. 0.849 16 0.193969 1.00 @0

121. → Dep T5 Delayed Tx+4 25. 0.771 25 0.828406 1.00 @0
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Table S4. Continued

Fig. Path direction Type Time Step p Model tests ß

df Δχ2 p Conclusion

122. LOC T1 → Anx T3 Delayed Tx+2 83. 0.309 83 25.31774 1.00 @0

123. Dep T3 Delayed Tx+2 48. 0.561 48 5.386106 1.00 @0

124. Anx T4 Delayed Tx+3 121. 0.044 121 105.683 .838 @0

125. Dep T4 Delayed Tx+3 -0.06

126 Anx T5 Delayed Tx+4 124. 0.061 124 117.3284 .651 @0

127. Dep T5 Delayed Tx+4 125. 0.084 125 120.2507 .603 @0

128. Dep T1 → Anx T3 Delayed Tx+2 103. 0.130 103 54.64031 .999 @0

129. LOC T3 Delayed Tx+2 72. 0.426 72 16.6991 1.00 @0

130. Anx T4 Delayed Tx+3 86. 0.271 86 28.51033 1.00 @0

131. LOC T4 Delayed Tx+3 -0.10

132. Anx T5 Delayed Tx+4 106. 0.105 106 61.96.37 .999 @0

133. LOC T5 Delayed Tx+4 120. 0.053 120 101.6365 .887 @0

134. Anx T2 → LOC T4 Delayed Tx+2 71. 0.430 71 16.08061 1.00 @0

135. Dep T4 Delayed Tx+2 22. 0.790 22 0.558888 1.00 @0

136. LOC T5 Delayed Tx+3 6. 0.940 6 0.0063 1.00 @0

137. Dep T5 Delayed Tx+3 80. 0.331 80 23.06342 1.00 @0

138. LOC T2 → Anx T4 Delayed Tx+2 19. 0.814 19 0.322738 1.00 @0

139. Dep T4 Delayed Tx+2 55. 0.520 55 7.830216 1.00 @0

140. Anx T5 Delayed Tx+3 123. 0.075 123 113.7882 .712 @0

141. Dep T5 Delayed Tx+3 35. 0.645 35 2.333171 1.00 @0

142. Dep T2 → Anx T4 Delayed Tx+2 43. 0.607 43 4.062225 1.00 @0

143. LOC T4 Delayed Tx+2 89. 0.253 89 32.33703 1.00 @0

144. Anx T5 Delayed Tx+3 122. 0.039 122 110.8381 .756 @0

145. LOC T5 Delayed Tx+3 13. 0.872 13 0.102729 1.00 @0

146. Anx T3 → LOC T5 Delayed Tx+2 52. 0.543 52 6.826818 1.00 @0

147. Dep T5 Delayed Tx+2 3. 0.987 3 0 - @0

148. LOC T3 → Anx T5 Delayed Tx+2 102. 0.205 102 51.8778083 .999 @0

149. Dep T5 Delayed Tx+2 21. 0.779 21 0.472698 1.00 @0

150. Dep T3 → Anx T5 Delayed Tx+2 28. 0.727 28 1.155273 1.00 @0

151. LOC T5 Delayed Tx+2 88. 0.257 88 31.03485 1.00 @0

152. 1B Anx T1 → PLEs T2-3 Delayed Tx+2 95. 0.216 95 40.17101 .999 @0

153. NLEs T2-3 Delayed Tx+2 49. 0.562 49 5.700299 1.00 @0

154. PLEs T3-4 Delayed Tx+3 82. 0.514 82 24.33651 1.00 @0

155. NLEs T3-4 Delayed Tx+3 54. 0.658 54 7.392237 1.00 @0

156. PLEs T4-5 Delayed Tx+4 77. 0.341 77 20.49723 1.00 @0
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Table S4. Continued

Fig. Path direction Type Time Step p Model tests ß

df Δχ2 p Conclusion

122. LOC T1 → Anx T3 Delayed Tx+2 83. 0.309 83 25.31774 1.00 @0

123. Dep T3 Delayed Tx+2 48. 0.561 48 5.386106 1.00 @0

124. Anx T4 Delayed Tx+3 121. 0.044 121 105.683 .838 @0

125. Dep T4 Delayed Tx+3 -0.06

126 Anx T5 Delayed Tx+4 124. 0.061 124 117.3284 .651 @0

127. Dep T5 Delayed Tx+4 125. 0.084 125 120.2507 .603 @0

128. Dep T1 → Anx T3 Delayed Tx+2 103. 0.130 103 54.64031 .999 @0

129. LOC T3 Delayed Tx+2 72. 0.426 72 16.6991 1.00 @0

130. Anx T4 Delayed Tx+3 86. 0.271 86 28.51033 1.00 @0

131. LOC T4 Delayed Tx+3 -0.10

132. Anx T5 Delayed Tx+4 106. 0.105 106 61.96.37 .999 @0

133. LOC T5 Delayed Tx+4 120. 0.053 120 101.6365 .887 @0

134. Anx T2 → LOC T4 Delayed Tx+2 71. 0.430 71 16.08061 1.00 @0

135. Dep T4 Delayed Tx+2 22. 0.790 22 0.558888 1.00 @0

136. LOC T5 Delayed Tx+3 6. 0.940 6 0.0063 1.00 @0

137. Dep T5 Delayed Tx+3 80. 0.331 80 23.06342 1.00 @0

138. LOC T2 → Anx T4 Delayed Tx+2 19. 0.814 19 0.322738 1.00 @0

139. Dep T4 Delayed Tx+2 55. 0.520 55 7.830216 1.00 @0

140. Anx T5 Delayed Tx+3 123. 0.075 123 113.7882 .712 @0

141. Dep T5 Delayed Tx+3 35. 0.645 35 2.333171 1.00 @0

142. Dep T2 → Anx T4 Delayed Tx+2 43. 0.607 43 4.062225 1.00 @0

143. LOC T4 Delayed Tx+2 89. 0.253 89 32.33703 1.00 @0

144. Anx T5 Delayed Tx+3 122. 0.039 122 110.8381 .756 @0

145. LOC T5 Delayed Tx+3 13. 0.872 13 0.102729 1.00 @0

146. Anx T3 → LOC T5 Delayed Tx+2 52. 0.543 52 6.826818 1.00 @0

147. Dep T5 Delayed Tx+2 3. 0.987 3 0 - @0

148. LOC T3 → Anx T5 Delayed Tx+2 102. 0.205 102 51.8778083 .999 @0

149. Dep T5 Delayed Tx+2 21. 0.779 21 0.472698 1.00 @0

150. Dep T3 → Anx T5 Delayed Tx+2 28. 0.727 28 1.155273 1.00 @0

151. LOC T5 Delayed Tx+2 88. 0.257 88 31.03485 1.00 @0

152. 1B Anx T1 → PLEs T2-3 Delayed Tx+2 95. 0.216 95 40.17101 .999 @0

153. NLEs T2-3 Delayed Tx+2 49. 0.562 49 5.700299 1.00 @0

154. PLEs T3-4 Delayed Tx+3 82. 0.514 82 24.33651 1.00 @0

155. NLEs T3-4 Delayed Tx+3 54. 0.658 54 7.392237 1.00 @0

156. PLEs T4-5 Delayed Tx+4 77. 0.341 77 20.49723 1.00 @0
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Table S4. Continued

Fig. Path direction Type Time Step p Model tests ß

df Δχ2 p Conclusion

157. NLEs T4-5 Delayed Tx+4 68. 0.507 68 14.1925 1.00 @0

158. LOC T1 → PLEs T2-3 Delayed Tx+2 14. 0.872 14 0.126929 1.00 @0

159. NLEs T2-3 Delayed Tx+2 29. 0.712 29 1.283277 1.00 @0

160. PLEs T3-4 Delayed Tx+3 100. 0.234 100 48.57591 .999 @0

161. NLEs T3-4 Delayed Tx+3 61. 0.477 61 10.58046 1.00 @0

162. PLEs T4-5 Delayed Tx+4 78. 0.394 78 21.13874 1.00 @0

163. NLEs T4-5 Delayed Tx+4 51. 0.557 51 6.47404 1.00 @0

164. Dep T1 → PLEs T2-3 Delayed Tx+2 -0.06

165. NLEs T2-3 Delayed Tx+2 76. 0.361 76 19.6237 1.00 @0

166. PLEs T3-4 Delayed Tx+3 33. 0.648 33 1.991945 1.00 @0

167. NLEs T3-4 Delayed Tx+3 0.13

168. PLEs T4-5 Delayed Tx+4 20. 0.795 20 0.388525 1.00 @0

169. NLEs T4-5 Delayed Tx+4 0.20

170. PLEs T1-2 → Anx T3 Delayed Tx+2 31. 0.660 31 1.631116 1.00 @0

171. LOC T3 Delayed Tx+2 116. 0.071 116 88.21142 .974 @0

172. Dep T3 Delayed Tx+2 8. 0.939 8 0.017476 1.00 @0

173. Anx T4 Delayed Tx+3 97. 0.177 97 43.42733 .999 @0

174. Dep T4 Delayed Tx+3 56. 0.536 56 8.178999 1.00 @0

175. LOC T4 Delayed Tx+3 15. 0.851 15 0.156479 1.00 @0

176. Anx T5 Delayed Tx+4 36. 0.644 36 2.524792 1.00 @0

177. LOC T5 Delayed Tx+4 91. 0.241 91 34.68295 1.00 @0

178. Dep T5 Delayed Tx+4 90. 0.247 90 33.46333 1.00 @0

179. NLEs T1-2 → Anx T3 Delayed Tx+2 46. 0.586 46 4.726804 1.00 @0

180. LOC T3 Delayed Tx+2 110. 0.098 110 70.88019 .999 @0

181. Dep T3 Delayed Tx+2 74. 0.384 74 18.11376 1.00 @0

182. Anx T4 Delayed Tx+3 32. 0.656 32 1.812415 1.00 @0

183. LOC T4 Delayed Tx+3 60. 0.484 60 10.09517 1.00 @0

184. Dep T4 Delayed Tx+3 11. 0.896 11 0.058139 1.00 @0

185. Anx T5 Delayed Tx+4 37. 0.679 37 2.694751 1.00 @0

186. LOC T5 Delayed Tx+4 85. 0.288 85 27.37287 1.00 @0

187. Dep T5 Delayed Tx+4 7. 0.940 7 0.012306 1.00 @0

188. Anx T2 → PLEs T3-4 Delayed Tx+2 81. 0.315 81 23.94293 1.00 @0

189. NLEs T3-4 Delayed Tx+2 9. 0.933 9 0.024933 1.00 @0

190. PLEs T4-5 Delayed Tx+3 40. 0.634 40 3.283551 1.00 @0

191. NLEs T4-5 Delayed Tx+3 87. 0.259 87 29.73789 1.00 @0



Locus of control: A five-wave, nine-year study

93

3
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Fig. Path direction Type Time Step p Model tests ß

df Δχ2 p Conclusion

157. NLEs T4-5 Delayed Tx+4 68. 0.507 68 14.1925 1.00 @0

158. LOC T1 → PLEs T2-3 Delayed Tx+2 14. 0.872 14 0.126929 1.00 @0

159. NLEs T2-3 Delayed Tx+2 29. 0.712 29 1.283277 1.00 @0

160. PLEs T3-4 Delayed Tx+3 100. 0.234 100 48.57591 .999 @0

161. NLEs T3-4 Delayed Tx+3 61. 0.477 61 10.58046 1.00 @0

162. PLEs T4-5 Delayed Tx+4 78. 0.394 78 21.13874 1.00 @0

163. NLEs T4-5 Delayed Tx+4 51. 0.557 51 6.47404 1.00 @0

164. Dep T1 → PLEs T2-3 Delayed Tx+2 -0.06

165. NLEs T2-3 Delayed Tx+2 76. 0.361 76 19.6237 1.00 @0

166. PLEs T3-4 Delayed Tx+3 33. 0.648 33 1.991945 1.00 @0

167. NLEs T3-4 Delayed Tx+3 0.13

168. PLEs T4-5 Delayed Tx+4 20. 0.795 20 0.388525 1.00 @0

169. NLEs T4-5 Delayed Tx+4 0.20

170. PLEs T1-2 → Anx T3 Delayed Tx+2 31. 0.660 31 1.631116 1.00 @0

171. LOC T3 Delayed Tx+2 116. 0.071 116 88.21142 .974 @0

172. Dep T3 Delayed Tx+2 8. 0.939 8 0.017476 1.00 @0

173. Anx T4 Delayed Tx+3 97. 0.177 97 43.42733 .999 @0

174. Dep T4 Delayed Tx+3 56. 0.536 56 8.178999 1.00 @0

175. LOC T4 Delayed Tx+3 15. 0.851 15 0.156479 1.00 @0

176. Anx T5 Delayed Tx+4 36. 0.644 36 2.524792 1.00 @0

177. LOC T5 Delayed Tx+4 91. 0.241 91 34.68295 1.00 @0

178. Dep T5 Delayed Tx+4 90. 0.247 90 33.46333 1.00 @0

179. NLEs T1-2 → Anx T3 Delayed Tx+2 46. 0.586 46 4.726804 1.00 @0

180. LOC T3 Delayed Tx+2 110. 0.098 110 70.88019 .999 @0

181. Dep T3 Delayed Tx+2 74. 0.384 74 18.11376 1.00 @0

182. Anx T4 Delayed Tx+3 32. 0.656 32 1.812415 1.00 @0

183. LOC T4 Delayed Tx+3 60. 0.484 60 10.09517 1.00 @0

184. Dep T4 Delayed Tx+3 11. 0.896 11 0.058139 1.00 @0

185. Anx T5 Delayed Tx+4 37. 0.679 37 2.694751 1.00 @0

186. LOC T5 Delayed Tx+4 85. 0.288 85 27.37287 1.00 @0

187. Dep T5 Delayed Tx+4 7. 0.940 7 0.012306 1.00 @0

188. Anx T2 → PLEs T3-4 Delayed Tx+2 81. 0.315 81 23.94293 1.00 @0

189. NLEs T3-4 Delayed Tx+2 9. 0.933 9 0.024933 1.00 @0

190. PLEs T4-5 Delayed Tx+3 40. 0.634 40 3.283551 1.00 @0

191. NLEs T4-5 Delayed Tx+3 87. 0.259 87 29.73789 1.00 @0
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Table S4. Continued

Fig. Path direction Type Time Step p Model tests ß

df Δχ2 p Conclusion

192. LOC T2 → PLEs T3-4 Delayed Tx+2 99. 0.147 99 47.25404 .999 @0

193. NLEs T3-4 Delayed Tx+2 62. 0.613 62 10.81199 1.00 @0

194. PLEs T4-5 Delayed Tx+3 0.10

195. NLEs T4-5 Delayed Tx+3 73. 0.402 73 17.42305 1.00 @0

196. Dep T2 → PLEs T3-4 Delayed Tx+2 34. 0.690 34 2.122011 1.00 @0

197. NLEs T3-4 Delayed Tx+2 93. 0.236 93 37.24335 1.00 @0

198. PLEs T4-5 Delayed Tx+3 44. 0.719 44 4.200934 1.00 @0

199. NLEs T4-5 Delayed Tx+3 67. 0.454 67 13.73189 1.00 @0

200. PLEs T2-3 → Anx T4 Delayed Tx+2 41. 0.612 41 3.510214 1.00 @0

201. LOC T4 Delayed Tx+2 39. 0.637 39 3.090054 1.00 @0

202. Dep T4 Delayed Tx+2 -0.04

203. Anx T5 Delayed Tx+3 111. 0.092 111 73.65792 .998 @0

204. LOC T5 Delayed Tx+3 5. 0.941 5 0.001504 1.00 @0

205. Dep T5 Delayed Tx+3 65. 0.446 65 12.57691 1.00 @0

206. NLEs T2-3 → Anx T4 Delayed Tx+2 63. 0.467 63 11.39283 1.00 @0

207. Dep T4 Delayed Tx+2 2. 0.999 2 0 - @0

208. LOC T4 Delayed Tx+2 10. 0.898 10 0.040701 1.00 @0

209. Anx T5 Delayed Tx+3 18. 0.839 18 0.268669 1.00 @0

210. LOC T5 Delayed Tx+3 109 0.245 109 68.39345 .999 @0

211. Dep T5 Delayed Tx+3 108. 0.102 108 67.14535 .999 @0

212. Anx T3 → PLEs T4-5 Delayed Tx+2 66. 0.440 66 13.19173 1.00 @0

213. NLEs T4-5 Delayed Tx+2 119 0.078 119 97.93769 .921 @0

214. LOC T3 → PLEs T4-5 Delayed Tx+2 113. 0.071 113 80.19382 .992 @0

215. NLEs T4-5 Delayed Tx+2 27. 0.772 27 1.033311 1.00 @0

216. Dep T3 → PLEs T4-5 Delayed Tx+2 114. 0.115 114 82.65623 .988 @0

217. NLEs T4-5 Delayed Tx+2 26. 0.735 26 0.949255 1.00 @0

Notes: LOC = locus of control; Anx = severity of anxiety symptoms; Dep = severity of depressive 
symptoms; PLE = positive life events; NLE = negative life events. Tx = follow-up measurement. ‘Fig.’ 
refers to Figure 1 (1A = upper diagram, 1B = lower diagram), where association paths 1-117 are depicted. 

‘Step’ refers to the order in which the different association paths have been tested for their significance 
and contribution to the model. df = degrees of freedom; ∆χ2 = comparison of nested models via χ2-
difference tests (Satorra-Bentler scaled difference test) ; @0 = path with a p >.01 (not significant) and 
therefore fixed at zero
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192. LOC T2 → PLEs T3-4 Delayed Tx+2 99. 0.147 99 47.25404 .999 @0

193. NLEs T3-4 Delayed Tx+2 62. 0.613 62 10.81199 1.00 @0

194. PLEs T4-5 Delayed Tx+3 0.10

195. NLEs T4-5 Delayed Tx+3 73. 0.402 73 17.42305 1.00 @0

196. Dep T2 → PLEs T3-4 Delayed Tx+2 34. 0.690 34 2.122011 1.00 @0

197. NLEs T3-4 Delayed Tx+2 93. 0.236 93 37.24335 1.00 @0

198. PLEs T4-5 Delayed Tx+3 44. 0.719 44 4.200934 1.00 @0

199. NLEs T4-5 Delayed Tx+3 67. 0.454 67 13.73189 1.00 @0

200. PLEs T2-3 → Anx T4 Delayed Tx+2 41. 0.612 41 3.510214 1.00 @0

201. LOC T4 Delayed Tx+2 39. 0.637 39 3.090054 1.00 @0

202. Dep T4 Delayed Tx+2 -0.04

203. Anx T5 Delayed Tx+3 111. 0.092 111 73.65792 .998 @0

204. LOC T5 Delayed Tx+3 5. 0.941 5 0.001504 1.00 @0

205. Dep T5 Delayed Tx+3 65. 0.446 65 12.57691 1.00 @0

206. NLEs T2-3 → Anx T4 Delayed Tx+2 63. 0.467 63 11.39283 1.00 @0

207. Dep T4 Delayed Tx+2 2. 0.999 2 0 - @0

208. LOC T4 Delayed Tx+2 10. 0.898 10 0.040701 1.00 @0

209. Anx T5 Delayed Tx+3 18. 0.839 18 0.268669 1.00 @0

210. LOC T5 Delayed Tx+3 109 0.245 109 68.39345 .999 @0

211. Dep T5 Delayed Tx+3 108. 0.102 108 67.14535 .999 @0

212. Anx T3 → PLEs T4-5 Delayed Tx+2 66. 0.440 66 13.19173 1.00 @0

213. NLEs T4-5 Delayed Tx+2 119 0.078 119 97.93769 .921 @0

214. LOC T3 → PLEs T4-5 Delayed Tx+2 113. 0.071 113 80.19382 .992 @0

215. NLEs T4-5 Delayed Tx+2 27. 0.772 27 1.033311 1.00 @0

216. Dep T3 → PLEs T4-5 Delayed Tx+2 114. 0.115 114 82.65623 .988 @0

217. NLEs T4-5 Delayed Tx+2 26. 0.735 26 0.949255 1.00 @0

Notes: LOC = locus of control; Anx = severity of anxiety symptoms; Dep = severity of depressive 
symptoms; PLE = positive life events; NLE = negative life events. Tx = follow-up measurement. ‘Fig.’ 
refers to Figure 1 (1A = upper diagram, 1B = lower diagram), where association paths 1-117 are depicted. 

‘Step’ refers to the order in which the different association paths have been tested for their significance 
and contribution to the model. df = degrees of freedom; ∆χ2 = comparison of nested models via χ2-
difference tests (Satorra-Bentler scaled difference test) ; @0 = path with a p >.01 (not significant) and 
therefore fixed at zero
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Table S5. Model Fit Indices Delayed effect tests

Default model Final model

N 2052 2052

Variables 23 23

χ2 1208.61 1337.47

df 36 168

Loglikelihood model (H1) -91486.50 -91486.50

CFI .943 .943

TLI .600 .915

RMSEA .126 .058

AIC 184878.82 184798.82

BIC 186358.60 185535.90

χ2 independence model 20874.61 20874.61

df 253 253

Loglikelihood H0 -92176.41 -92268.41

Scaling factor (TRd) 1.227 1.278

Free parameters 263 131

∆df 132

TRd 156.42

p .07

Note. χ2= Chi-square; df= degrees of freedom; AIC= Aikaike information criterion (information entropy); 
BIC= Bayesian information criterion (most sensitive to parsimony); CFI= comparative fit index; TLI= 
Tucker-Lewis index; RMSEA= root-mean-square error of approximation. See method section for 
information about all variables, model-fit indices, and modelling procedures. ∆df= degrees of freedom 
between both models; TRd = result of Satorra-Bentler corrected chi-square difference test given the 
mentioned difference in df; p= significance test. See Figure 1 for the default model, and supplementary 
Table S4 for all paths.
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ABSTRACT

Background: Chronotype is an individual’s preferred timing of sleep and activity and is often 
referred to as a later chronotype (or evening type) or an earlier chronotype (or morning 
type). Having an evening chronotype is associated with more severe depressive and 
anxiety symptoms. Based on these findings it is has been suggested that chronotype is a 
stable construct associated with vulnerability to develop depressive or anxiety disorders. 
To examine this, we test the stability of chronotype over seven years, and its longitudinal 
association with the change in severity of depressive and anxiety symptoms. 

Methods: Data of 1417 participants with a depressive and/or anxiety disorder diagnosis and 
healthy controls assessed at the two and nine-year follow-up waves of the Netherlands Study 
of Depression and Anxiety (NESDA) were used. Chronotype was assessed with the Munich 
Chronotype Questionnaire. Severity of depressive and anxiety symptoms were assessed 
with the Inventory of Depressive Symptomatology and Beck Anxiety Inventory. 

Results: Chronotype was found to be moderately stable (r = 0.53) and on average advanced 
(i.e., became earlier) with 10.8 minutes over seven years (p < 0.001). Controlling for possible 
confounders, a decrease in severity of depressive symptoms was associated with an 
advance in chronotype (B = 0.008, p = 0.003). A change in severity of anxiety symptoms 
was not associated with a change in chronotype. 

Conclusion: Chronotype was found to be a stable, trait-like construct with only a minor level 
advance over a period of seven years. The change in chronotype was associated with a 
change in severity of depressive, but not anxiety, symptoms.
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INTRODUCTION

Chronotype is an individual’s preferred timing of sleep and activity and is often referred to 
as a later chronotype (or evening-type) or an earlier chronotype (or morning-type). Being 
an evening-type has been cross-sectionally associated with more severe depressive and 
anxiety symptoms [1,2], and having a current depressive disorder diagnosis [3]. The authors 
of the latter study, suggested chronotype to be a trait-like, and thus a relatively stable, 
construct, with being an evening-type indicating a vulnerability for developing a depression. 
However, as no repeated measurements of chronotype were obtained in the study of 
Drennan, prospective conclusions cannot be drawn from these data. In current literature, 
there are only four studies that addressed the stability of chronotype by using repeated 
measurements [4–7]. 

Caci and colleagues studied the stability of the French version of the Composite Scale of 
Morningness (CSM) [4]. The CSM was filled-out by 60 healthy, young adults on two occasions 
over a 13-month period, and the mean scores did not differ between the two occasions. 
Koskenvuo and colleagues assessed chronotype in 190 healthy participants from a twin 
study by twice asking a single question: “Will you try to estimate to what extent you’re 
being a morning or an evening person?” [5]. At baseline and at six-year follow-up, 63% of 
the participants reported the same chronotype; 68% of all morning-types reported being a 
morning-type at both occasions, and 44% consistently reported being an evening-type. Using 
the same question, Broms and colleagues reported similar results in a 23-year follow-up 
study in a group of 567 male adults [6]. At baseline and follow-up, 65% of the morning-type 
participants reported to consider themselves being a morning-type at both assessments, 
and 34% twice reported to be an evening-type. While it was concluded by Koskenvuo 
that chronotype was stable over time, the lower percentage of evening-types reporting 
the same chronotype over time in both studies could indicate that evening-type can be 
subject to change [5,6]. A rather stable chronotype, assessed with a shortened version of 
the Morningness Eveningness Questionnaire (MEQ, [8]), can be assumed in a seven-year 
follow-up study of Maukonen et al. [7]. At baseline participants were categorized as morning-
types (n = 552), intermediate types (n = 433) or evening-types (n = 112). At follow-up (n = 919); 
there were four baseline evening types classified as morning types and five baseline morning 
types classified as evening types at follow-up.

Moreover, the long-term stability of chronotype and its association to fluctuations in severity 
of depressive and anxiety symptoms is largely unexplored. To the best of our knowledge, 
only one study addressed this question [9]. They found that the preference for sleep timing 
in depressive patients, as assessed with the Morningness–Eveningness Questionnaire 
(MEQ), was highly correlated (r=0.82, p<0.001) over the course of a hospitalization period 
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(mean stay: 48.6 days), despite a significant improvement in patient’s depressive symptoms. 
However, the time period studied might have been too short to pick up subsequent changes 
in chronotype. In addition, we showed in our previous work that chronotype was not 
predictive of a four-year persistent diagnosis of depressive and anxiety disorder [10]. This 
finding could support the assumption that chronotype is not a trait-like construct in the way 
it was suggested by Drennan et al. [3]: If chronotype would be a trait that is associated with 
having more depressive or anxiety symptoms and having a diagnosis of depressive and/or 
anxiety disorder, it would also most likely predict a diagnosis in the future. Another study 
indeed showed that evening-type was predictive of an increase of depressive symptoms 
and a depressive diagnosis one year later in a group of adolescents [11]. These conflicting 
results illustrate the need for more longitudinal studies on the associated changes in severity 
of depressive and anxiety symptoms and chronotype.

In the current study we aim to: (a) Test the seven-year stability of chronotype, and (b) analyze 
whether a longitudinal association exists between a change in severity of depression and 
anxiety symptoms and change in chronotype. 

MATERIAL AND METHODS

Study sample
Data from the Netherlands Study of Depression and Anxiety (NESDA) were used [12]. NESDA 
is a Dutch ongoing study to the longitudinal course of depressive and anxiety disorder. 
2981 participants were included at baseline of which 2329 participants with a current or 
past diagnosis of depressive and/or anxiety disorder and 652 healthy controls. Patients 
with a diagnosis for psychotic disorder, obsessive compulsive disorder, bipolar disorder, 
or severe addiction disorder were not included. All participants (age 18-65 years) were 
included through mental healthcare organizations, the general community and primary care. 
A detailed method and rationale is described elsewhere [12]. Baseline inclusion began in 
2004 and ended in 2007. The face-to-face follow-up assessments after two, four, six and nine 
years had relatively high response rates with 87% (n = 2596), 81% (n = 2402), 76% (n =2256) 
and 69% (n=2069) respectively [13]. The ethical committees of participating universities 
approved the study protocol and participants provided written informed consent. As shown 
in figure 1, the current study used data from the two-year (which will be called T1 from 
this point forward) and nine-year follow-up (T2) as only these follow-up points included 
chronotype assessments.
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Chronotype 
The Munich Chronotype Questionnaire (MCTQ) was used to assess chronotype [14]. The 
MCTQ is a self-report questionnaire composed of questions about the actual timing of sleep 
on workdays and free days separately. From these times, the Midsleep on Free days (MSF) 
can be calculated which is the midpoint between sleep onset and offset on free days. Sleep 
onset at T1 was calculated by adding the answers of two questions from the MCTQ: ‘I go to 
bed at..’ and ‘Time needed to fall asleep (minutes)’. At T2 the MCTQ was slightly altered in a 
way that another question was asked after ‘I go to bed at..’ which was: ‘I decide to go to sleep 
at.. (i.e. I close my eyes at..)’. Because this question was not included at T1, participants at T1 
may have answered the question ‘I go to bed at..’ as the moment that they closed their eyes. 
In the case of someone with stable sleep timing over 7 years, this change in questions could 
have caused chronotype to falsely appear earlier at T1 compared to T2. Therefore, sleep 
onset at T2 was calculated by adding the time needed to fall asleep by the latest time of the 
questions ‘I go to bed at..’ and ‘I decide to go to sleep at..’. However, as a robustness check, 
sleep onset was calculated in two alternative ways using the separate questions and adding 
the time needed to fall asleep. The full procedure and the results after repeating the planned 
statistics (described below) are described in the supplemental materials (tables S2-S3). In 
short, results were highly similar and thus conclusions drawn from the results described in 
the main manuscript should be considered as robust. 

Some individuals can experience oversleep on free days because of sleep deprivation during 
the week due to work hours. For these persons, the MSF measure is corrected by subtracting 
from MSF half of the difference between sleep duration on free days and average weekly 
sleep duration [15]. The corrected MSF (MSFsc), used in this study, is a validated measure for 
chronotype [16]. MSFsc reflects the number of hours after midnight, for example, a MSFsc of 
1.5 corresponds to 01:30 AM. As a result, higher scores of MSFsc reflect a later chronotype 
and lower MSFsc scores reflect an earlier chronotype. 

Measures 
Depressive and anxiety severity
Severity of depressive and anxiety symptoms were assessed at T1 and T2 using the Inventory 
of Depressive Symptomatology – Self Report (IDS-SR) and the Beck Anxiety Inventory (BAI). 
The IDS consists of 28 questions including DSM-IV criteria for major depressive disorder and 
associated symptoms such as anxiety and irritability and atypical and melancholic symptoms 
[17]. Each question is scored between 0-3 reflecting the severity of symptoms during the past 
week, which results in a sum score of 0-84, with higher scores indicating higher depression 
severity. The BAI is a self-report instrument which consists of 21 items [18]. Each item is scored 
from 0-3 reflecting the experienced of symptoms over the past week. The sum score can 
range from 0-63, with higher scores corresponding with increasing anxiety severity.
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 Figure 1. Flow-chart from the two (T1) and nine-year (T2) follow-up of the Netherlands Study of Depression 
and Anxiety (NESDA) of those included in the current study. Participants with incomplete chronotype 
assessments (MCTQ: Munich Chronotype Questionnaire) at one or both time points were excluded. 
FU2: two-year follow-up; FU4: four-year follow-up; FU6: six-year follow-up; FU9: nine-year follow-up

Depressive and anxiety diagnosis
For descriptive reasons, the one-month diagnosis (i.e. diagnosis present in the month prior to 
the interview) of a depressive (MDD and dysthymia) or anxiety (panic disorder, social phobia, 
generalized anxiety disorder, and agoraphobia) disorder was assessed at T1 and T2 with the 
Composite International Diagnostic Interview (CIDI), version 2.1 [19]. The CIDI is a validated 
instrument created in accordance with DSM-IV criteria [20]. 

Insomnia
Because of the association between insomnia and chronotype and severity of depressive 
and anxiety symptoms, the severity of insomnia was included as a covariate in this study [21]. 
In NESDA, it was assessed at both time-points by the Women’s Health Initiative Insomnia 
Rating Scale (IRS). It is a self-report questionnaire including five items about different aspects 
of sleep in the past four weeks [22]. The scores per item can range between 0-4 and the 
sum score ranges between 0-20. 
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Sociodemographic factors
The analyses will be controlled for possible confounding variables that may influence 
both chronotype and symptoms, such as age, sex, having children in the household and 
employment status [23,24]. All sociodemographic factors were assessed at T1 and T2. 
Employment status (yes/no) and having children in the household (yes/no) were obtained 
by self-report.

Statistical analyses
Data from the MCTQ of 1417 participants were available to calculate chronotype. However, 
participants with missing data at one of the assessments were included in the main analyses 
(insomnia T1: N=1, 0.07%; employment status T1: N=26, 1.83%), as the planned statistical 
analysis could adequately handle missing data. For the descriptive statistics, chronotype, the 
severity of depressive and anxiety symptoms and sociodemographic factors were compared 
between the two time-points. A McNemar test was used to compare dichotomous and 
categorical variables (sex, employment status and children in the household) between T1 
and T2. A Wilcoxon signed rank test was used for comparing continuous variables (severity 
of depressive symptoms, severity of anxiety symptoms, severity of insomnia, age) between 
T1 and T2. 

The stability of chronotype between T1 and T2 was analyzed by comparing mean scores 
using a Wilcoxon signed rank test, and by calculating the correlation coefficient as a 
Spearman’s correlation. For this, correlations below 0.3 were considered small, between 
0.3-0.5 medium and 0.5 or higher large [25]. 

For testing the longitudinal association between the changes in severity of depressive and 
anxiety symptoms and the change in chronotype generalized estimating equation (GEE) 
analyses were used. The GEE analysis is a form of regression analysis that corrects for 
within-subject correlations. The technique generates a regression coefficient that reflects 
the longitudinal association between the change in independent variable (symptom severity) 
and dependent variable (chronotype) [26]. First, a GEE analysis was conducted with entering 
only depressive symptoms (model 1), and only anxiety symptoms (model 2) as independent 
variables. Second, both depressive and anxiety symptoms were added as independent 
variables (model 3). Third, sex, children in the household, employment status, and severity of 
insomnia were added as independent variables to model 3 (model 4). Finally, all covariates 
were entered (severity of depressive symptoms, severity of anxiety symptoms, severity of 
insomnia, age, sex, children in the household, employment status) in the model (model 5). 
For the GEE, sex was treated as time-independent variable, whereas severity of depressive 
and anxiety symptoms, severity of insomnia, age, children in the household and employment 
status were treated as time-dependent variables. 
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To check for multicollinearity for all variables, the variance inflation factor (VIF) and Spearman 
correlation were calculated before performing the GEE analyses. VIF values above 10 and 
Spearman correlations above 0.80 were considered as indication of severe collinearity 
[27,28]. Data were analyzed in the Statistical Package for Social Science (IBM SPSS, Chicago, 
IL version 23.0 for Windows). P-values <0.05 were considered statistically significant.

RESULTS

Descriptives
The sociodemographic, lifestyle and clinical factors of the sample are given in Table 1. 
At T2, the participants were older, had more years of education, more frequently had a 
child in their household, were less often employed, and less participants had a diagnosis 
of a depressive and/or an anxiety disorder. Severity of insomnia symptoms, and severity 
of depressive symptoms did not differ between T1 and T2, whereas severity of anxiety 
symptoms significantly decreased.  

For all variables, the VIF values were between 1.01 – 3.01. The correlations between the variables 
are given in the supplemental material (table S1), the highest correlation was 0.79 between 
depressive and anxiety symptoms. As was defined in the method section, the variables were 
considered not to suffer from severe collinearity and were used in the GEE analyses. 

 
 

Figure 2. Frequency distribution of chronotype, MSFsc (hours), at T1 and T2. MSFsc = MidSleep 
on free days sleep corrected
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Table 1. Sociodemographic, lifestyle and clinical factors assessed at T1 and T2 (N=1417)

Characteristics T1 T2 Pa

Sex (n (%), women) 935 (65.98) 935 (65.98) -

Age (in yrs, M (SD)) 42.46 (12.78) 49.54 (12.79) <0.001

Child in household (n (%), yes) 487 (34.37) 542 (38.25) 0.004

Employment status (n (%), yes) 1084 (76.50) 998 (70.43) <0.001

Severity of depressive symptoms (M (SD)) 13.80 (10.84) 13.70 (10.87) 0.482

Severity of anxiety symptoms (M (SD)) 7.43 (7.77) 7.05 (7.71) 0.010

Insomnia (M (SD)) 6.79 (4.43) 6.90 (4.57) 0.584

Depressive disorder diagnosis CIDIb (n (%), yes) 179 (12.63) 139 (9.81) 0.009

Anxiety disorder diagnosis CIDIb (n (%), yes) 263 (18.56) 200 (14.11) <0.001

Chronotype in MSFsc (M (SD)) 3.95 (0.97) 3.77 (0.96) <0.001

Note: Bold values indicate p < .05. a Wilcoxon signed rank tests were used to compare the 
continuous characteristics (age, depressive symptoms, anxiety symptoms, insomnia symptoms), 
McNemar tests were used to compare dichotomous characteristics (child in household, employment 
status, depressive disorder diagnosis, anxiety disorder diagnosis); b The one-month CIDI diagnoses 
were used (diagnosis present in the month prior to the assessment); T1: NESDA’s 2-year follow-
up, T2: NESDA’s 9-year follow-up, MSFsc: MidSleep on Free days sleep corrected, CIDI: Composite 
International Diagnostic Interview 

Stability of chronotype
Mean MSFsc at T2 (Table 1) was 10.8 minutes earlier compared to T1. This means that 
participants reported going to bed/fall asleep earlier at T2 (Figure 2). The test-retest 
correlation of MSFsc was 0.53 (p<0.001), which is considered a large correlation. 

GEE analyses
The results of the GEE analyses are given in Table 2. Model 1 showed that a decrease in 
severity of depressive symptoms is associated with a decrease in MSFsc (which corresponds 
with an earlier chronotype). This result should be interpreted as follows: a decrease of 1 unit of 
severity of depressive symptoms (a decrease of 1.0 in IDS score) is associated with a decrease 
of 0.006 of MSFsc, which corresponds to an advance of 0.36 minutes. In model 2, there is an 
association between a decrease in severity of anxiety symptoms and a decrease in MSFsc. 
When entered simultaneously (model 3), there is no association between change in severity 
of depressive and anxiety symptoms and a change in MSFsc. Both model 4 and 5, where 
potential confounders were additionally entered as predictors, again showed that a decrease 
of 1 unit of severity of depressive symptoms was associated with a decrease of 0.008 MSFsc 
(advance of 0.48 minutes). However, no association was found between a change in severity 
of anxiety symptoms and a change in MSFsc in latter models (model 4 and 5). 
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Table 2. Results of the generalized estimating equation (GEE) analyses: Longitudinal associations 
between change in severity of depressive and anxiety symptoms and change in chronotype (MSFsc) 
analysed by generalized estimating equations (N=1417)

MSFsc

B 95% CI P

Model 1

Depressive symptoms 0.006 0.002 – 0.009 0.003

Model 2

Anxiety symptoms 0.006 0.000 – 0.011 0.021

Model 3

Depressive symptoms 0.005 0.000 – 0.010 0.066

Anxiety symptoms 0.001 -0.006 – 0.009 0.753

Model 4 a

Depressive symptoms 0.008 0.002 – 0.013 0.004

Anxiety symptoms 0.001 -0.007 – 0.008 0.829

Model 5 b

Depressive symptoms 0.008 0.002 – 0.013 0.004

Anxiety symptoms 0.000 -0.007 – 0.007 0.995

Note: Bold values indicate p < .05. Abbreviations: GEE = generalized estimating equation; MSFsc = 
MidSleep on free days sleep corrected. a Model 4: additionally adjusted for sex, children in household, 
employment, insomnia level; b Model 5: additionally adjusted for age
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Posthoc-analyses
To interpret the findings of our GEE analyses in posthoc analyses, participants were 
categorized into having an advanced (became earlier), delayed (became later) or stable 
chronotype. Categorization was based on a participant’s personal change in MSFsc between 
T1 and T2. Although a golden standard is lacking, differences in MSFsc have been reported 
between healthy controls and patients with a depressive disorder of less than 30 minutes 
[29], or around 30 minutes [30]. We considered MSFsc to be stable over time if the difference 
in MSFsc was less than 30 minutes (i.e. ΔMSFsc < 0.5, N=665 (46.9%)), and instable if there 
was an advance (MSFsc T1>T2, N=473 (33.4%)) or a delay (MSFsc T1<T2, N=279 (19.7%)) of 
more than 30 minutes. In supplementary material figure S1 a graph of this categorization 
is shown, which was validated by testing differences in mean chronotype between time 
points (results are given in supplemental material table S4 together with descriptives of 
sociodemographic, lifestyle and clinical factors per group).

Next, the GEE analyses were repeated with these groups (advanced, stable and delayed 
chronotype) using models 1 to 5 as described in the method section. Results are given in 
table 3. The stable and delayed chronotype groups did not show any associations between 
a change in depressive and anxiety symptom severity and a change in MSFsc. 

However, in line with the findings of the main GEE analyses, the advanced chronotype 
group showed an association between a decrease in severity of depressive symptoms 
and a decrease in MSFsc in model 1, where a decrease of 1 unit of depressive symptoms 
was associated with a decrease of 0.009 MSFsc (i.e. an advance of 0.54 minutes). Model 
2 showed an association between a decrease in severity of anxiety symptoms and a 
decrease in MSFsc. This association was no longer significant when severity of depressive 
and anxiety symptoms were entered simultaneously in the model (model 3). Model 4 and 5, 
where potential confounders were added to the model, showed an association between a 
decrease in severity of depressive symptoms and a decrease in MSFsc. However, there was 
no association between a change in severity of anxiety symptoms and a change in MSFsc. 
The posthoc-analyses indicate that the findings of the main GEE analyses should be mainly 
attributed to the subgroup of participants that advanced in their chronotype over time. 
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Table 3. Results of the generalized estimating equation (GEE) post-hoc analyses: longitudinal 
associations between change in severity of depressive and anxiety symptoms and change in 
chronotype (MSFsc) analysed by generalized estimating equations per stability chronotype group 
(advanced, stable, and delayed)

MSFsc MSFsc

Advanced (N=473) Stable (N=665) Delayed (N=279)

B 95% CI P B 95% CI P B 95% CI P

Model 1

Depressive symptoms 0.009 0.002 – 0.016 0.010 0.000 -0.002 – 0.003 0.764 0.003 -0.006 – 0.013 0.467

Model 2

Anxiety symptoms 0.012 0.002 – 0.021 0.017 0.000 -0.004 – 0.003 0.859 0.002 -0.011 – 0.014 0.778

Model 3

Depressive symptoms 0.006 -0.005 – 0.017 0.286 0.001 -0.002 – 0.004 0.587 0.006 -0.008 – 0.019 0.403

Anxiety symptoms 0.006 -0.009 – 0.021 0.437 -0.001 -0.005 – 0.003 0.627 -0.004 -0.022 – 0.014 0.675

Model 4 a

Depressive symptoms 0.014 0.003 – 0.025 0.012 0.001 -0.010 – -0.001 0.489 0.004 -0.009 – 0.018 0.545

Anxiety symptoms 0.003 -0.011 – 0.016 0.712 -0.001 -0.005 – 0.003 0.663 -0.001 -0.018 – 0.017 0.945

Model 5 b

Depressive symptoms 0.012 0.002 – 0.022 0.015 0.001 -0.002 – 0.004 0.432 0.007 -0.006 – 0.019 0.314

Anxiety symptoms 0.004 -0.009 – 0.017 0.532 -0.001 -0.005 – 0.003 0.592 -0.002 -0.017 – 0.014 0.814

Note: CI = confidence interval; GEE = generalized estimating equations; MSFsc = MidSleep on free 
days sleep corrected. a Model 4: additionally adjusted for sex, children in household, employment, 
insomnia level; b Model 5: additionally adjusted for age

DISCUSSION

This paper shows chronotype to be stable over a seven-year follow-up period even though 
it had become 10.8 minutes earlier on average. These findings indicate that even though 
chronotype is stable at group level (i.e. an individual’s ranking within the sample), chronotype 
can change on an individual level. A similar construct is found in longitudinal analyses of 
personality traits, where a high test-retest correlation can also co-occur with a difference 
in mean level [31–33]. This could be a result of a combination of factors such as genetic 
factors [34], which are generally stable over time, and time-specific environmental factors, 
e.g. change in sleep timing because of work or retirement. 

Furthermore, both a decrease in severity of depressive symptoms and anxiety symptoms 
were associated with an advance in chronotype. Yet, when analyzed in multivariate models, 
only a decrease in severity of depressive symptoms was found to be robustly associated 
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DISCUSSION

This paper shows chronotype to be stable over a seven-year follow-up period even though 
it had become 10.8 minutes earlier on average. These findings indicate that even though 
chronotype is stable at group level (i.e. an individual’s ranking within the sample), chronotype 
can change on an individual level. A similar construct is found in longitudinal analyses of 
personality traits, where a high test-retest correlation can also co-occur with a difference 
in mean level [31–33]. This could be a result of a combination of factors such as genetic 
factors [34], which are generally stable over time, and time-specific environmental factors, 
e.g. change in sleep timing because of work or retirement. 

Furthermore, both a decrease in severity of depressive symptoms and anxiety symptoms 
were associated with an advance in chronotype. Yet, when analyzed in multivariate models, 
only a decrease in severity of depressive symptoms was found to be robustly associated 

with an advance in chronotype. These results were confirmed in our posthoc-analyses. As 
outlined in the introduction, previous literature suggested chronotype to be a trait associated 
with vulnerability of developing a depressive disorder [3,35]. The concordant change in 
depressive symptoms severity and chronotype that we found, confirms a close relationship 
between these two constructs. Together with our finding that chronotype is stable over seven 
years, we conclude that chronotype should be considered as a mostly trait-like construct 
that is associated with current mood and may change over time. However, firmly classifying 
chronotype as either a trait or state construct is difficult based on our findings. in particular 
as longitudinal stabilities of state and trait constructs are in general more comparable than 
usually assumed as is explained in the review of Ormel et al. [32].

Based on findings from a cross-sectional study where chronotype advanced with age 
(age range 10-80 years) [36], the change in chronotype in our study could be due to 
normative aging of the participants over the follow-up period. However, our sample had 
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an age range of 42.46 (SD 12.78) at T1 and 49.54 (SD 12.79) at T2 and thus mainly consists 
of respondents in their middle ages, an age range not associated with showing a large 
change in chronotype according to the results of Roenneberg [36]. Unfortunately, firm 
developmental conclusion cannot be drawn from such cross-sectional data. We can 
state that in our own analyses, controlling for age did not change our main findings. We 
therefore conclude that aging was not the key effector of the change in chronotype in our 
sample. Alternatively, the concordant change in depressive symptoms and chronotype 
may be explained by a changing sleep pattern associated with developing depressive 
symptoms. Sleep related variables, such as shorter and longer sleep durations, as well 
as sleeping difficulties, are found to be predictive of a chronic course of depressive and 
anxiety disorder [37,38]. It is possible that chronotype changes as a result of the changing 
sleep pattern and this in turn is associated with changing depressive symptoms. Monitoring 
sleep duration and changes in chronotype might therefore be a way to complement the 
current clinical evaluation of persons suffering from depressive symptoms. 

Both a change in severity of anxiety symptoms and depressive symptoms were associated 
with a change in chronotype when analyzed as a single variable entered in the analysis. This 
might be a result of the high correlation between these two severity variables, which is not 
surprising considering the high comorbidity between anxiety and depressive disorders [39]. 
According to the cut-off score that was chosen, there was no multicollinearity [28]. Yet, it 
remains an arbitrary cut-off score and moderate multicollinearity may still have affected these 
analyses. However, when both severity measures were entered simultaneously in the model, 
there is no association between a change in severity of anxiety symptoms and a change 
in chronotype, which is noteworthy. Looking at the B-values of the GEE analyses in model 
3-5 (table 2), the B-values of depressive symptoms are very similar in the different models, 
while the B-values of anxiety symptoms are lower when depressive symptoms are included 
in the models as well. Consistent with our findings, a previous review also reports on mixed 
findings on the relationship between anxiety symptoms and chronotype [40]. Following 
the theory of the tripartite model [41], it is tempting to speculate that these results can be 
interpreted as that chronotype is associated with the shared part of anxiety and depression 
(i.e., the negative affect component), and incrementally with variance specific to depression 
(low positive affect, or anhedonia), but not the specific component of anxiety (hyperarousal). 
However, more research is needed to give a conclusive answer to this question. In our study, 
the level of severity of depressive symptoms was not different between T1 and T2 in the total 
sample, as well as in the delayed, stable and advanced chronotype groups separately. This 
is an interesting finding as the prevalence of depressive disorder diagnoses did decrease 
over this period. It should however be noted that the number of patients with a current 
depressive disorder diagnosis was low both at T1 and T2 (12.63% and 9.81%, respectively) 
and did not affect the mean level of depressive symptoms. The fact that mean level of 
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depressive symptoms is relatively high (13.80, SD: 10.82 at T1) can be explained by the fact 
that the majority of participants that were included at the baseline of NESDA had a current 
or lifetime diagnosis of a depressive or anxiety disorder [12]. 

When interpreting the results of this study, the following strengths and limitations should be 
considered. An important strength is the large sample size that was used for the analyses. 
Additionally, to our knowledge, this is the first study that was able to test the longitudinal 
stability of chronotype calculated from reported actual sleep timing (MSFsc, assessed by 
the MCTQ) contrary to an individuals preferred sleep timing [4–6]. Chronotype from actual 
sleep times correlates highly with dim light melatonin onset (DLMO), which is the golden 
standard to estimate the circadian timing in humans, and should therefore be considered 
a reliable measurement of someone’s chronotype [42]. However, because the MCTQ uses 
actual sleep timing, the outcome is affected by factors such as worktimes and having children 
in one’s household. Therefore, the MCTQ might be less stable than questionnaires assessing 
preference of sleep timing (e.g. MEQ). It remains to be seen in future research whether using 
chronotype measures with preferred sleep timing yield similar results as are shown here. 
Another limitation of the study is the small change in the chronotype questions in the two 
waves. We examined plausible methods for calculating chronotype and repeated all analyses 
as a robustness check. As there were no differences between these results, the difference in 
questionnaires did not cause differences in results and thus interpretation of these. Finally, 
only two repeated measurements were available in our sample. A more accurate insight 
could possibly have been obtained with more repeated measurements. 

To conclude, chronotype was found to be a stable trait-like construct with only a minor 
level advance (i.e. chronotype became earlier) over a period of seven years. Changes 
in chronotype were in concord with changes in severity of depressive, but not anxiety, 
symptoms. 
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SUPPLEMENTARY MATERIALS

Table S1: Spearman Rank correlation coefficients between covariates (N=1417)

Depressive 
symptoms

Anxiety 
symptoms

Insom-
nia

Sex Age Children in 
household

Employ-
ment

Depressive 
symptoms

---- 0.788** 0.494** 0.063* 0.059* -0.025 -0.162**

Anxiety symptoms ---- 0.387** 0.080** 0.052 -0.065* -0.151**

Insomnia ---- 0.062* 0.225** -0.029 -0.060*

Sex ---- -0.106** 0.040 -0.024

Age ---- 0.089** 0.001

Children in 
household

---- 0.140**

Employment ----

Note: ** Correlation is significant at the 0.01 level; * correlation is significant at the 0.05 level.

Chronotype calculation at T1 and T2
Chronotype, MSFsc, is calculated as the midpoint of sleep onset and offset, corrected by 
subtracting from MSF half of the difference between sleep duration on free days and average 
weekly sleep duration [1].

Sleep onset at T1 was assessed by the questions: 
- ‘I go to bed at ..’
- ‘Minutes needed to fall asleep’

Sleep onset at T2 was assessed by the questions: 
- ‘I go to bed at ..’
- ‘I decide to go to sleep at ...’
- ‘Minutes needed to fall asleep’

MSFsc in the main analyses was calculated using the latest time of the two answers to ‘I go 
to bed at’ and ‘I decide to go to sleep at ..’. For the additional analyses (Table S2 – S3) MSFsc 
is calculated with using sleep onset as: 
- ‘I go to bed’ + ‘Minutes needed to fall asleep’ (MSFsc_BT)
- ‘I decide to go to sleep at ...’ + ‘Minutes needed to fall asleep’ (MSFsc_ST)

Depending on the data that were available from these questions, sample size differed slightly 
between MSFsc (N = 1417), MSFsc_BT (N = 1420) and MSFsc_ST (N = 1410). 



Chapter 4

120

Table S2: Additional analyses of the longitudinal associations between change in severity of 
depressive and anxiety symptoms and change in chronotype analyzed by generalized estimating 
equations (n=1420)

MSFsc_BT a

Main predictor B 95% CI P

Model 1

Depressive symptoms 0.005 0.001 – 0.009 0.018

Model 2

Anxiety symptoms 0.007 0.001 – 0.012 0.019

Model 3

Depressive symptoms 0.003 -0.003 – 0.008 0.366

Anxiety symptoms 0.004 -0.004 – 0.012 0.343

Model 4 b

Depressive symptoms 0.006 0.001 – 0.012 0.028

Anxiety symptoms 0.004 -0.004 – 0.011 0.361

Model 5 c

Depressive symptoms 0.006 0.001 – 0.012 0.025

Anxiety symptoms 0.002 -0.005 – 0.010 0.548

Note: a MSFsc_BT: MidSleep on Free days sleep corrected, as explained in the text above; b Model 
4: additionally adjusted for sex, children in household, employment, insomnia level; c Model 5: 
additionally adjusted for age
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Table S3: Additional analyses of the longitudinal associations between change in severity of 
depressive and anxiety symptoms and change in chronotype (MSFsc_ST) analyzed by generalized 
estimating equations (N=1410). 

MSFsc_ST a

Main predictor B 95% CI P

Model 1

Depressive symptoms 0.005 0.002 – 0.009 0.005

Model 2

Anxiety symptoms 0.006 0.000 – 0.011 0.033

Model 3

Depressive symptoms 0.005 0.000 – 0.010 0.071

Anxiety symptoms 0.001 -0.007 – 0.009 0.801

Model 4 b

Depressive symptoms 0.008 0.002 – 0.013 0.005

Anxiety symptoms 0.000 -0.007 – 0.008 0.905

Model 5 c

Depressive symptoms 0.008 0.002 – 0.013 0.004

Anxiety symptoms 0.000 -0.008 – 0.007 0.933

Note: a MSFsc_ST: MidSleep on Free days sleep corrected, as explained in the text above; b Model 
4: additionally adjusted for sex, children in household, employment, insomnia level; c Model 5: 
additionally adjusted for age
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Table S4: Sociodemographic, lifestyle and clinical factors compared over seven years per stability chronotype group 

(advanced, stable, and delayed)

Advanced (N=473)

Characteristics T1 T2 Pa

Sex (n (%), female) 320 (67.70) 320 (67.70) -

Age (in yrs, M (SD)) 37.46 (12.70) 44.57 (12.71) <0.001

Child in household (n (%), yes) 108 (22.80) 213 (45.00) <0.001

Employment status (n (%), yes) 344 (72.7) 354 (74.8) 0.723

Depressive symptoms (M (SD)) 13.79 (10.92) 13.25 (10.63) 0.092

Anxiety symptoms (M (SD)) 7.72 (7.91) 7.26 (8.23) 0.028

Insomnia (M (SD)) 6.24 (4.24) 6.88 (4.59) 0.008

Depressive disorder diagnosis CIDIb (n (%), yes) 66 (14.00) 43 (9.10) 0.013

Anxiety disorder diagnosis CIDIb (n (%), yes) 91 (19.20) 61 (12.90) 0.002

Chronotype in MSFsc (M (SD)) 4.57 (1.00) 3.40 (0.91) <0.001

Stable (N=665)

T1 T2 Pa

Sex (n (%), female) 430 (64.70) 430 (64.70) -

Age (in yrs, M (SD)) 44.53 (12.10) 51.61 (12.11) <0.001

Child in household (n (%), yes) 272 (40.90) 248 (37.30) 0.044

Employment status (n (%), yes) 530 (79.70) 470 (70.70) <0.001

Depressive symptoms (M (SD)) 12.56 (9.84) 13.03 (10.52) 0.592

Anxiety symptoms (M (SD)) 6.57 (6.80) 6.47 (6.70) 0.562

Insomnia (M (SD)) 6.77 (4.33) 6.88 (4.51) 0.753

Depressive disorder diagnosis CIDIb (n (%), yes) 67 (10.10) 66 (9.90) 1.000

Anxiety disorder diagnosis CIDIb (n (%), yes) 111 (16.70) 95 (14.30) 0.174

Chronotype in MSFsc (M (SD)) 3.72 (0.73) 3.71 (0.75) 0.638

Delay (N=279)

T1 T2 Pa

Sex (n (%), female) 185 (66.30) 185 (66.30) -

Age (in yrs, M (SD)) 45.99 (11.98) 53.04 (11.99) <0.001

Child in household (n (%), yes) 107 (38.40) 81 (29.00) <0.001

Employment status (n (%), yes) 210 (75.30) 174 (62.40) <0.001

Depressive symptoms (M (SD)) 16.46 (12.40) 16.07 (11.77) 0.424

Anxiety symptoms (M (SD)) 8.96 (9.30) 8.06 (8.87) 0.033

Insomnia (M (SD)) 7.77 (4.81) 7.00 (4.70) 0.006

Depressive disorder diagnosis CIDIb (n (%), yes) 46 (16.50) 30 (10.80) 0.027

Anxiety disorder diagnosis CIDIb (n (%), yes) 61 (21.90) 44 (15.80) 0.022

Chronotype in MSFsc (M (SD)) 3.48 (0.91) 4.52 (0.08) <0.001

Note: a Wilcoxon signed rank tests were used to compare the continuous characteristics (age, depressive symptoms, 

anxiety symptoms, insomnia symptoms), McNemar tests were used to compare dichotomous characteristics (child 

in household, employment status, depressive disorder diagnosis, anxiety disorder diagnosis); b The one-month 

CIDI diagnoses were used (diagnosis present in the month prior to the assessment); T1: NESDA’s 2-year follow-

up, T2: NESDA’s 9-year follow-up, MSFsc: MidSleep on Free days sleep corrected, CIDI: Composite International 

Diagnostic Interview 
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Figure S1: Histogram of the change in chronotype (= MSFsc T2 – MSFsc T1), between T1 and T2 
(N = 1417)
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ABSTRACT

Background: Stability of diagnosis was listed as an important predictive validator for 
maintaining separate diagnostic classifications in DSM-5. The aim of this study is to examine 
the longitudinal stability of anxiety disorder diagnoses, and the difference in stability between 
subjects with a chronic versus a non-chronic course. 

Methods: Longitudinal data of 447 subjects with a current pure anxiety disorder diagnosis 
at baseline from the Netherlands Study of Depression and Anxiety were used. At baseline, 
2-, 4-, and 6-year follow-up mental disorders were assessed and numbers (and percentages) 
of transitions from one anxiety disorder diagnosis to another were determined for each 
anxiety disorder diagnosis separately and for subjects with a chronic (i.e. one or more anxiety 
disorder at every follow-up assessment) and a non-chronic course. 

Results: Transition percentages were high in all anxiety disorder diagnoses, ranging from 
21.1% for social anxiety disorder to 46.3% for panic disorder with agoraphobia at six years 
of follow-up. Transition numbers were higher in the chronic than in the non-chronic course 
group (p = 0.01). 

Limitations: Due to the two-year sample frequency, the number of subjects with a chronic 
course may have been overestimated as intermittent recovery periods may have been 
missed. 

Conclusions: These data indicate that anxiety disorder diagnoses are not stable over time. 
The validity of the different anxiety disorder categories is not supported by these longitudinal 
patterns, which may be interpreted as support for a more pronounced dimensional approach 
to the classification of anxiety disorders. 
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INTRODUCTION

Anxiety disorders are common and impose a considerable burden on those affected as 
well as on their relatives and society [1–5]. A range of anxiety disorders that differ in their 
specific symptom patterns is distinguished in the subsequent versions of the Diagnostic 
and Statistical Manual of Mental Disorders (DSM), including the latest version, the DSM-5 [6]. 
The DSM-classification system contains ‘simple reliable rules for categorical assignments 
required for clinical and research purposes’ [7]. Still, symptoms such as panic attacks and 
avoidance behaviour as well as impairment are shared between diagnoses and across 
diagnostic boundaries, leading to high comorbidity between different anxiety disorders 
[7–10]. For this reason, a dimensional approach of describing mental disorders is receiving 
increasing attention [11]. As a possible approach, Shear et al. [7] suggested a ‘hybrid 
categorical-dimensional model’, which would both be clinically useful and provide a better 
understanding of symptoms that are found across diagnoses. One of the proposals for 
maintaining separate diagnoses of social anxiety disorder, panic disorder with and without 
agoraphobia, agoraphobia, generalized anxiety disorder and other anxiety disorders is their 
presumed stability, which was listed as an important predictive validator in the ‘Guidelines 
for Making Changes to DSM-5’ [12].

If the different anxiety disorder classifications are not diagnostically stable across time, 
and would show many transitions from one anxiety disorder to another, this could indicate 
that they are not really distinct disorders, but should rather be regarded as one entity with 
different phenotypes or varying presentations over time. This issue of longitudinal stability 
of diagnosis has been studied a number of times before, but many questions currently 
remain unresolved. A five-year follow-up population study of 3,021 Germany subjects aged 
14-24 years at baseline found a considerable degree of transitions between anxiety and 
other affective disorders as well as with somatoform and substance use disorders [13]. 
Remitted cases of baseline social anxiety disorder had an increased risk of developing 
other anxiety (especially generalized anxiety disorder and panic disorder) and depressive 
disorders in follow-up. Nay et al. [14] found in a population study of 43,093 subjects 
aged 18 years and older that social anxiety disorder at baseline predicted the onset of 
panic disorder with agoraphobia after three-year follow-up, but not the development of 
panic disorder without agoraphobia. They also reported that a history of panic attacks, 
generalized anxiety disorder and/or major depression is a predictor of incidence and 
relapse of panic disorder with or without agoraphobia. To the best of our knowledge no 
longitudinal studies examining stability of diagnosis of other anxiety disorders have been 
published to date. Further, it is not known whether diagnostic transitions would occur more 
often in subjects with remissions and relapses versus subjects in whom the disorder has a 
chronic course. Transitions from anxiety to depressive disorder diagnoses and the impact 
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of a comorbid depressive disorder at baseline were not examined. The focus of the current 
study was to investigate whether transitions from one anxiety disorder diagnosis to another 
occurred and vice versa, i.e. how do anxiety disorders relate to each other.

The Netherlands Study of Depression and Anxiety (NESDA) has followed up 1101 patients 
with different anxiety disorders for six years, including diagnostic assessments every two 
years. Earlier work in NESDA has shown that courses varied for different anxiety disorders 
[15], while Scholten et al. [16] reported that, in case of recurrence, a new anxiety disorder 
(i.e., a transition from the baseline disorder to the anxiety disorder at follow-up) occurred in 
32.7% of the cases. The earlier NESDA publications were based on two-year follow-up data. 
Moreover, stability of diagnosis has not been systematically assessed in pure anxiety disorder 
categories, distinguishing between either a persistent course (chronic course) or a course 
with remissions and relapses (non-chronic course). Now, data from four waves, spanning 6 
years, are available and will be used to address this issue. The aim of the current study is to 
determine the longitudinal stability of diagnosis of pure social anxiety disorder, panic disorder 
with and without agoraphobia, agoraphobia and generalized anxiety disorder. Subjects with a 
course marked by remissions and relapses are more likely to have a change of diagnosis than 
subjects with a chronic course. Therefore, the second aim of this study is to look at differences 
in diagnostic stability between subjects with a chronic versus non-chronic course.

METHODS

Study sample
The Netherlands Study of Depression and Anxiety (NESDA) is a national study designed to 
investigate the course and consequences of depressive and anxiety disorders. Briefly, four 
assessment waves have been completed to date, and the fifth wave is currently ongoing. The 
study started with 2981 subjects with a mean age of 41.9 years (SD = 13.0, range 18-65 years; 
66.4% women), including healthy controls (n = 652; 22%) and subjects with a past or current 
depressive and/or anxiety disorder (n = 2329; 78%). To represent various settings and stages 
of psychopathology, subjects were recruited in the general population (n = 564; 19%), in 
general practices (n = 1610; 54%), and in mental health organizations (n = 807; 27%). Excluded 
were subjects with a primary psychotic, obsessive-compulsive, bipolar or severe addiction 
disorder and those not being fluent in Dutch. The research protocol was accredited by the 
Ethics Committee of participating universities and written informed consent was obtained 
from all subjects. The attrition rate was relatively low as participation rates were 87.1%, 80.6% 
and 75.7% for the 2-, 4-, and 6-year follow-up. More details of the NESDA study and its 
design have been described before [17]. Of the initial study cohort 1101 subjects had a current 
anxiety disorder diagnosis. Of those, 693 subjects had a pure anxiety disorder diagnosis, i.e. 
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a single anxiety disorder without comorbidity of other anxiety disorders. A previous history 
of an anxiety disorder was not included in the analyses. Because of the many uncertainties 
regarding the stability of anxiety disorder diagnoses, the focus of this study lies solely on 
the course of diagnosed anxiety disorders themselves. As transition percentages of subjects 
with non-pure (multiple) anxiety disorder diagnoses cannot be compared with transition 
percentages of pure anxiety disorder diagnoses, subjects with multiple anxiety disorder 
diagnoses were excluded from the study. Furthermore, comorbidity with another diagnosis 
(e.g., depression) was not taken into account as an exclusion criterion. Only subjects with 
complete data on all follow-up waves were selected for the current study (N = 447). 

Comparisons were made between the baseline characteristics of pure and non-pure 
(multiple) anxiety disorder diagnoses as well as between subjects who had participated 
at all assessment waves vs subjects who had not participated at all assessment waves. 
The comparisons were made on the following relevant variables: age, gender, years of 
education, severity of symptoms as measured by Beck Anxiety Inventory [18] and Fear 
Questionnaire [19], baseline comorbid depressive disorder (major depressive disorder, MDD 
and/or dysthymia), disability measured by World Health Organization Disability Assessment 
Schedule II (WHODAS II) [20], and the number of chronic diseases at baseline.

Classification of anxiety disorders
At baseline, 2-, 4-, and 6-year follow-up, mental disorders were assessed with the Composite 
International Diagnostic Interview (CIDI, version 2.1) based on the DSM-IV [21,22]. The CIDI 
interview is a highly standardized and reliable instrument for assessing mental disorders. 
The test-retest reliability of the CIDI is high with kappa values ranging of 0.64-0.84 for the 
different anxiety disorder diagnoses [21] and an interrater kappa value above 0.90 for all 
anxiety disorder diagnoses [23]. The interviews were conducted by a specially trained clinical 
research staff. These research assistants lacked knowledge of the baseline diagnoses. 
Moreover, CIDI data cleaning, checking and scoring was performed by an independent data 
manager. A diagnosis was considered to be present in case the disorder was diagnosed at 
the assessment or in the month prior to the assessment. For the current study, data of the 
following anxiety disorder diagnoses were used: social anxiety disorder, panic disorder with 
agoraphobia, panic disorder without agoraphobia, agoraphobia and generalized anxiety 
disorder.

Definitions
Two overall course types of anxiety disorders were defined: 1) The course of subjects with 
an anxiety disorder diagnosis was defined as chronic when they were diagnosed with one or 
more anxiety disorders at every follow-up assessment. 2) The course of an anxiety disorder 
diagnosis was defined as non-chronic in case remissions with or without subsequent relapses 
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were found at the follow-up assessments. Remission was defined as the absence of any 
anxiety disorder diagnosis at one or more follow-up measurements. Relapse was defined 
as the recurrence of any anxiety disorder diagnosis after a remission. 

Two definitions of ‘stability of diagnosis’ were used: 1) An anxiety disorder was considered 
diagnostically stable when subjects were again diagnosed with the same pure baseline 
anxiety disorder at all follow-up assessments where an anxiety disorder was present (with 
or without any comorbid anxiety disorder diagnosis) or when subjects were in remission; 2) 
Transition of diagnosis was defined as having one or more new anxiety disorder diagnoses, 
other than the baseline diagnosis, at any follow-up measurement where an anxiety disorder 
was diagnosed, while the baseline anxiety disorder was no longer present. If a subject had a 
transition of diagnosis at any measurement, he or she remained in the ‘transition’ category in 
the following measurements. After being included in the transition category, more transitions 
are possible. For analysis of the stability of diagnosis of the chronic and the non-chronic 
course groups, subjects with a remission at one of the follow-up waves without a relapse 
were excluded. 

Statistical analyses
Descriptives and statistical analyses were performed in IBM SPSS 20.0 using p-value < 0.05 
to indicate statistical significance (SPSS Inc, Chicago, IL, USA). For every subject we identified 
all anxiety disorder diagnoses at each assessment wave. Total numbers (and percentages) of 
subjects with a chronic and non-chronic overall course were calculated. Next, total numbers 
(and percentages) of subjects with a stable anxiety disorder diagnosis and a transition in 
diagnosis were calculated. 

First, chi-square statistics were used to determine the differences in overall course type 
(numbers of subjects with a chronic course) between the five anxiety disorder diagnoses. 
Second, stability of anxiety disorders was tested using chi-square statistics by comparing 
the transition numbers between the baseline pure anxiety disorders at each follow-up 
wave. Longitudinal changes in transition numbers were assessed for each anxiety disorder 
separately with Cochran’s Q tests. In case of a statistical significance, posthoc McNemar tests 
were used for pair-wise comparisons between the three (2- and 4-year, 2- and 6-year, and 
4- and 6-year) follow-up assessments. We adjusted for multiple testing using the Bonferroni 
method. The new p-value regarded as significant was 0.05/3 = 0.017. Third, chi-square 
statistics were used to test for stability of diagnosis comparing transition numbers of the 
chronic and the non-chronic course group. 
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RESULTS

Descriptives
Sociodemographic characteristics of the 447 subjects in the study sample indicated that the 
sample consisted of more women than men (70.0% women), in their middle ages (mean age 
= 41.65 years, SD = 12.7, range = 18-65) with a mean number of years of education of 12.3 
(SD = 3.17, range = 5-18). Compared with subjects with a pure anxiety disorder diagnosis, 
subjects with non-pure, multiple anxiety disorder diagnoses were characterized by higher 
Beck Anxiety Inventory and Fear Questionnaire scores, more comorbid depressive disorder, 
more disability, and less years of education. This indicates more severity in case of non-pure, 
multiple anxiety disorder diagnoses. Subjects who discontinued participation were more 
often man, had less years of education and had higher Beck Anxiety Inventory scores. (For 
an overview of the baseline characteristics of subjects with pure anxiety disorder diagnoses 
and subjects with non-pure multiple anxiety disorders as well as of subjects participating 
and not participating at all assessment waves, see Supplement 1). In Table 1 the presence of 
anxiety disorder diagnoses is shown for all assessment waves separately. At baseline, social 
anxiety disorder had the highest and agoraphobia the lowest prevalence. The percentage 
of subjects with no anxiety disorder diagnosis at 2-, 4-, and 6-year follow-up is between 54 
and 82%.

Overall course
Data on the overall course are presented in Table 1. Of the 447 subjects, 195 (43.6%) were in 
remission after 2 years and stayed in remission for the whole follow-up period. 94 subjects 
(21.0%) had a remission after 4 or 6 years and 109 (24.4%) subjects had a remission followed 
by a relapse during the 6-year follow-up (data not shown). A chronic course was found in 
49 subjects (11.0%), comprising 4.2% (generalized anxiety disorder) to 16.7% (agoraphobia) 
of the baseline diagnoses. There were no differences in the overall course (chronic versus 
non-chronic) between the five anxiety disorder diagnoses (χ2

(4) = 8.74, p = 0.07). 
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Figure 1: Diagnoses at follow-up of the baseline pure anxiety disorders; percentages of the total 
number of subjects who participated at all waves (= 100%). Subjects were considered diagnostically 
stable when diagnosed with the same pure baseline anxiety disorder at follow-up, with or without 
comorbidity, or when subjects were in remission; subjects were considered to have a transition of 
diagnosis when diagnosed with one or more new anxiety disorder diagnoses, other than the baseline 
diagnosis, at follow-up, while the baseline anxiety disorder was no longer present (see method section 
for more details). Dotted part of the columns = stable anxiety disorder plus comorbidity of one or 
more other anxiety disorders; striped part of the columns = stable anxiety disorder diagnosis, but 
subjects were in remission (without relapse during follow-up); SAD = social anxiety disorder; PDA = 
panic disorder with agoraphobia; PD = panic disorder without agoraphobia; AG = agoraphobia; GAD 
= generalized anxiety disorder

Table 1: Presence of pure anxiety disorder diagnoses at baseline and any anxiety disorder diagnosis 
at the follow-up assessment waves
baseline 
diagnosis (N)

2-year follow-up
N (%)

4-year follow-up
N (%)

6-year follow-up
N (%)

overall course
N (%)

none one or more none one or more none one or more non-chronic chronic
SAD (147) 86 (58.8) 61 (41.5) 95 (64.6) 52 (35.4) 104 (70.7) 43 (29.3) 129 (87.8) 18 (12.2)
PDA (95) 52 (54.7) 43 (45.3) 60 (63.2) 35 (36.8) 62 (65.3) 33 (34.7) 81 (85.3) 14 (14.7)
PD (55) 37 (67.3) 18 (32.7) 36 (65.5) 19 (34.5) 43 (78.2) 12 (21.8) 51 (92.7) 4 (7.3)
AG (54) 36 (66.7) 18 (33.3) 35 (64.8) 19 (35.2) 36 (66.7) 18 (33.3) 45 (83.3) 9 (16.7)
GAD (96) 67 (69.8) 29 (30.2) 75 (78.1) 21 (21.9) 79 (82.3) 17 (17.7) 92 (95.8) 4 (4.2)
Total (447) 278 (62.2) 169 (37.8) 301 (67.3) 146 (32.7) 324 (72.5) 123 (27.5) 398 (89.0) 49 (11.0)
Note: SAD = social anxiety disorder; PDA = panic disorder with agoraphobia; PD = panic disorder 
without agoraphobia; AG = agoraphobia; GAD = generalized anxiety disorder; % of baseline numbers; 
one or more = one of the pure anxiety disorders (not necessarily the same as on baseline) 

or more than one pure anxiety disorder; non-chronic course = remissions with or without subsequent 
relapses were found at the follow-up assessments; chronic course = one or more anxiety disorders 
at every follow-up assessment
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Stability of diagnosis
In Figure 1 the stability of diagnosis is depicted for each anxiety diagnosis separately. After 6 
years social anxiety disorder showed highest percentages of stable diagnosis (78.9%), whereas 
panic disorder with agoraphobia was least (53.7%). Differences in transition numbers between 
the five baseline anxiety disorder diagnoses were statistically significant at every follow-up (2 
years X2

(4)= 13.66, p = 0.008; 4 years X2
(4) = 22.24, p < 0.001; 6 years X2

(4) = 17.73, p = 0.001). The 
difference in transition numbers between diagnoses could possibly have been affected by the 
numbers of subjects with a remission without relapse per diagnostic category. Posthoc analysis 
of these remission numbers of the separate anxiety disorders was performed with a chi-square 
test at every follow-up wave. The results yielded no statistically significant difference (X2

(1) = 6.52, 
p = 0.16; X2

(1) = 6.00, p = 0.20; X2
(1) = 5.67, p = 0.23 at 2-, 4-, and 6-years follow-up respectively). 

From the longitudinal comparison of transition numbers, it was found that the differences were 
statistically significant for all five anxiety disorders (social anxiety disorder Q2 = 29.16, p < 0.001; 
panic disorder with agoraphobia Q2 = 33.60, p < 0.001; panic disorder without agoraphobia Q2 
= 14.36, p = 0.001; agoraphobia Q2 = 14.00, p = 0.001; generalized anxiety disorder Q2 = 22.93, p 
< 0.001). This result indicates that the transition numbers increased significantly over time. Post 
hoc McNemar tests were used to make pair-wise comparisons of the transition numbers of two 
assessment waves with the following results: all comparisons differed statistically significant, 
with an exception for panic disorder with agoraphobia (4-6 years: p = 0.125); panic disorder 
without agoraphobia (4-6 years: p = 0.250); agoraphobia (2-4 years: p = 0.250), and generalized 
anxiety disorder (4-6 years: p = 0.625). To validate our findings a posthoc robustness check was 
conducted by rerunning the Cochran’s Q test and subsequently McNemar tests while including 
subjects who had maximal missing data on one of the assessment waves (N = 533). The findings 
were very similar, leading to the same conclusion. 

Table 1: Presence of pure anxiety disorder diagnoses at baseline and any anxiety disorder diagnosis 
at the follow-up assessment waves
baseline 
diagnosis (N)

2-year follow-up
N (%)

4-year follow-up
N (%)

6-year follow-up
N (%)

overall course
N (%)

none one or more none one or more none one or more non-chronic chronic
SAD (147) 86 (58.8) 61 (41.5) 95 (64.6) 52 (35.4) 104 (70.7) 43 (29.3) 129 (87.8) 18 (12.2)
PDA (95) 52 (54.7) 43 (45.3) 60 (63.2) 35 (36.8) 62 (65.3) 33 (34.7) 81 (85.3) 14 (14.7)
PD (55) 37 (67.3) 18 (32.7) 36 (65.5) 19 (34.5) 43 (78.2) 12 (21.8) 51 (92.7) 4 (7.3)
AG (54) 36 (66.7) 18 (33.3) 35 (64.8) 19 (35.2) 36 (66.7) 18 (33.3) 45 (83.3) 9 (16.7)
GAD (96) 67 (69.8) 29 (30.2) 75 (78.1) 21 (21.9) 79 (82.3) 17 (17.7) 92 (95.8) 4 (4.2)
Total (447) 278 (62.2) 169 (37.8) 301 (67.3) 146 (32.7) 324 (72.5) 123 (27.5) 398 (89.0) 49 (11.0)
Note: SAD = social anxiety disorder; PDA = panic disorder with agoraphobia; PD = panic disorder 
without agoraphobia; AG = agoraphobia; GAD = generalized anxiety disorder; % of baseline numbers; 
one or more = one of the pure anxiety disorders (not necessarily the same as on baseline) 

or more than one pure anxiety disorder; non-chronic course = remissions with or without subsequent 
relapses were found at the follow-up assessments; chronic course = one or more anxiety disorders 
at every follow-up assessment
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Looking at the type of transitions, it became clear that all kinds of transitions occurred 
during the six-year follow-up period (see Supplement 2 for details on types and numbers 
of transitions). Some subjects had different anxiety disorder diagnoses at every point of 
follow-up; others had transitions from one anxiety disorder to multiple other anxiety disorder 
diagnoses. There were also transitions from the baseline anxiety disorder diagnosis 
to another and back to the baseline diagnosis as well as transitions in combination with 
remission in the intervening period. 

Stability of diagnoses according to overall course type
A chronic course or a course with remissions and relapses was found at 158 subjects. Of 
the 49 subjects with a chronic course 36 (73.5%) had a transition. Of the 109 subjects with 
remissions and relapses 57 had a transition (52.3%). The number of transitions was higher 
in those with a chronic course compared to those with a non-chronic course (X2

(1) = 6.26, p = 
0.01). The robustness of this result was validated with a posthoc test, by which the analysis 
was performed on a sample where subjects with one remission at one of the follow-up waves 
were included in the chronic group. This new chronic group (N = 137) had 85 transitions 
(62.0%), while the remaining non-chronic group (N = 52) had 24 transitions (46.2%). The 
difference was statistically significant (X2

(1) = 3.90; p = 0.048). 

DISCUSSION

The aim of the current study was to determine the longitudinal stability of the diagnoses 
of social anxiety disorder, panic disorder with and without agoraphobia, agoraphobia, and 
generalized anxiety disorder. In case anxiety disorder diagnoses are stable, we expected 
high stability percentages. In this study we found percentages clearly below 70% or just 
at the level of 70%. Our findings indicate that pure anxiety disorder diagnoses are not 
stable over time. Transitions of diagnosis are common, and the number of transitions is 
increasing over time. The type of transitions appeared to be quite random. This low stability 
of diagnoses found is in line with the few previous studies we were able to identify [13,14,16] 
and extends on these findings by using a more rigorous longitudinal design with two-yearly 
follow-up assessments. A chronic course, defined as having an anxiety disorder diagnosis 
at every follow-up assessment, was found in a minority of the subjects (11%). This finding is 
in line with the study of [24], who reported 10.8% chronicity, but it does not support several 
other studies, which mentioned that anxiety disorders are in majority characterized by a 
chronic course. This difference could be due to a different definition of chronicity (a waxing 
and waning course was in many studies equivalent to a chronic course) or due to a different 
sample selection. Unlike in the current study comorbidity, associated with more chronicity 
[15,25–27] was not always excluded. 
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The results of this study showed that subjects with our rigorous definition of a chronic 
course had even considerably more transitions than subjects with a non-chronic course. 
This suggests that the symptoms can change over time, without temporary remission, which 
may result in developing another diagnostic classification even during the same episode. 

To our knowledge, this is the first study reporting on the stability of diagnoses of pure anxiety 
disorders across a period of six years. This long follow-up period, together with the large 
sample size with repeated CIDI diagnoses, are definite strengths of this study. However, some 
limitations should be mentioned as well. First, the definition of chronicity used in this study for 
the category of subjects with an anxiety disorder at all waves does not rule out the possibility 
that subjects could have had a remission followed by a relapse in the interval between two 
assessment waves. For that reason, the number of chronic subjects may actually be somewhat 
lower than we now presented. Second, our strict definition of chronicity means that subjects 
with a chronic course have four anxiety disorder diagnoses at four time points (at baseline, 
and at 2-, 4-, and 6-year follow-up), whereas subjects with a non-chronic course have such a 
diagnosis at less time points (they have at least one remission). Consequently, the probability 
of finding a transition is higher in the chronic group than in the non-chronic group. To check 
the robustness of the stability analysis in these two groups, the analysis was repeated while 
subjects with one remission during follow-up were categorized as member of the chronic 
group. This analysis showed again that transitions were more common in the chronic group 
than in the non-chronic group. Third, subjects with a comorbid depression at baseline were 
not excluded from the study. Comorbid depression could possibly have affected transition 
percentages. However, the primary interest of this study was how anxiety disorder diagnoses 
relate to each other. Fourth, as information of the impact of any treatment subjects received is 
unavailable in NESDA, any possible effects of treatment on transition percentages could not be 
studied. Fifth, the CIDI is an established diagnostic tool, yet some diagnostic misclassifications 
cannot be ruled out when considering the not perfect reliability of the instrument. This may 
have resulted in a slightly overestimation of transition percentages. Research findings should 
be considered in light of this statistical mechanism. Finally, to answer our research question 
only subjects with a pure anxiety disorder diagnosis were selected in our study. With this 
selection subjects with non-pure, multiple anxiety disorder diagnoses who were more severely 
affected were not included. Furthermore, as in NESDA not all anxiety disorder diagnoses 
mentioned in the DSM were included, the conclusions of this study should be considered as 
resulting from a clinically not representative group of anxiety disorder subjects.

Kendler et al. [12] had stability of diagnoses denoted as an important prerequisite for 
making distinctions between the different anxiety disorder diagnoses in DSM-5. If stability 
of diagnoses is apparent, this would support the current categorical classification of anxiety 
disorders. On the basis of our findings of low stability of anxiety disorder diagnoses we 
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have to conclude that this prerequisite is not met. The categorical classification is mainly 
based on clinical manifestations which are now shown to vary across time within and 
between patients who had different pure anxiety disorders at baseline. Furthermore, 
comorbidity among anxiety disorders is high [28,29] and there is increasing knowledge 
about the aetiology of anxiety disorders, showing that different anxiety disorder diagnoses 
also share common underlying pathophysiology. Genetic and environmental risk factors 
may be shared [30] and neuroimaging studies have shown that common underlying 
neural networks are involved in different anxiety disorders [31], although differences 
were also found. In line with this, it was recommended that symptoms shared by the 
different diagnostic disorders should be recognized and that the classification system 
should be complemented with dimensional aspects such as severity, duration, disability 
and subthreshold features [7,32,33]. There is growing interest in the dimensional nature 
of anxiety disorders [34,35] and Norton [36] even proposed to define only one clinically 
relevant single anxiety disorder diagnosis with diagnostic criteria on a 9-point severity 
scale. Findings from the current study in which frequent transitions from one anxiety 
disorder diagnosis to another were found, suggest that making a distinction between 
different anxiety disorder diagnoses does not reflect the anxiety disorder classification 
adequately and may be taken as support for the idea of a single anxiety disorder diagnosis, 
in which dimensional aspects are incorporated. More research should be done to validate 
the idea of one comprehensive group of anxiety disorders.

An argument against the suggestion of a single anxiety disorder diagnosis could be that 
we found significant differences in transition percentages between the different anxiety 
disorders. High transition rates were found for panic disorder with and without agoraphobia, 
based on DSM-IV criteria [37] and DSM-5 no longer makes this distinction [6,38,39]. 
Furthermore, Batelaan et al. [32] indicated that the course of anxiety disorders is better 
predicted by variables as severity, duration and functioning than by DSM-IV diagnoses. This 
is more consistent with our suggestion of one single anxiety disorder diagnosis than with 
the separate diagnoses of the DSM. 

In summary, this study has shown that the anxiety disorder classification in DSM-IV has little 
stability over time. Transitions from one anxiety disorder diagnosis to another frequently 
occur, and transitions seem random. A suggestion was made to add dimensional aspects to 
the categorical classification as used in DSM-5 and subsequently lump the examined anxiety 
disorders into one comprehensive group. The low stability of diagnosis of social anxiety 
disorder, panic disorder with and without agoraphobia, agoraphobia and generalized anxiety 
disorder may have important implications in clinical practice. Practitioners should be aware 
that symptoms are likely to change over time and be prepared to change their treatment 
focus in order to provide optimal care.
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SUPPLEMENTARY MATERIALS

Supplement 1. Baseline characteristics of subjects with a pure anxiety disorder diagnosis vs multiple 
anxiety disorder diagnoses and subjects participating at all waves vs not participating at all waves

Baseline characteristics Pure anxiety disorders Multiple anxiety disorders P*

N 693 408

Age in years, mean (SD) 41.99 (12.63) 42.57(11.53) .58

Gender, % female 67.1 67.4 .92

Education in years, mean (SD) 11.9 (3.25) 11.0 (3.18) < .001

Beck Anxiety Inventory, mean (SD) 16.74 (9.90) (n=683) 24.15 (11.07) (n=403) < .001

Fear Questionnaire, mean (SD) 31.61 (19.24) 45.91 (21.06) <.001

Baseline comorbid depressive disorder (MDD and/or dysthymia) (%) 304 (43.9) 260 (63.7) < .001

Disability (WHODAS-II, standardized total score, mean (SD) 26.75 (16.26) (n=448) 36.02 (16.35) (n=202) < .001

Number of chronic diseases, mean (SD) 1.00 (1.11) 1.08 (1.11) .27

Baseline characteristics Subjects participating at all waves Subjects not participating at all waves P*

N 447 246

Age in years, mean (SD) 42.65 (12.71) 42.59 (12.50) .35

Gender, % female 70.0 61.8 .03

Education in years, mean (SD) 12.33 (3.17) 11.13 (3.27) < .001

Beck Anxiety Inventory, mean (SD) 15.87 (9.06) 18.36 (11.14) .003

Fear Questionnaire, mean (SD) 31.26 (17.98) 32.24 (21.37) .52

Baseline comorbid depressive disorder (MDD and/or dysthymia) (%) 186 (41.6) 118 (48.0) .107

Disability (WHODAS-II, standardized total score, mean (SD) 26.71 (16.21) 26.82 (16.40) .94

Number of chronic diseases, mean (SD) 1.01 (1.11) 1.00 (1.10) .88

* based on chi-square statistics for categorical variables and on t-test for continuous variables
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Supplement 2: Transitions in follow-up

Transition type (N) Transition type (N)

Baseline diagnosis (N) Follow-up Subjects with transitions SAD PDA PD AG GAD SAD
+

PDA

SAD
+

PD

SAD
+

AG

SAD
+

GAD

PDA
+

GAD

PD
+

GAD

AG
+

GAD

SAD
+

PD
+

GAD

SAD
+

AG
+

GAD

Social Anxiety Disorder 
(147)

2 yr 12 - 3 3 5 1

4 yr 24 - 6 8 8 2

6 yr 31 - 9 9 10 1 2

Panic disorder with 
Agoraphobia (95)

2 yr 24 5 - 3 10 1 1 1 1 1 1

4 yr 40 7 - 7 15 5 1 2 1 1 1

6 yr 44 7 - 7 17 5 1 2 1 1 1 1 1

Panic disorder without 
Agoraphobia (55)

2 yr 9 3 1 - 1 3 1

4 yr 17 7 1 - 2 6 1

6 yr 19 7 1 - 2 7 1 1

Agoraphobia (54) 2 yr 7 1 1 2 - 1 1 1

4 yr 10 2 2 2 - 1 1 1 1

6 yr 16 3 5 3 - 1 1 1 1 1

Generalized Anxiety 
Disorder (96)

2 yr 14 8 3 2 - 1

4 yr 25 12 1 7 4 - 1

6 yr 28 14 1 8 4 - 1

Note: The numbers of transitions of 2-, 4-, and 6-year follow-up are cumulative. SAD = social anxiety 
disorder; PDA = panic disorder with agoraphobia; PD = panic disorder without agoraphobia;AG = 
agoraphobia; GAD = generalized anxiety disorder
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ABSTRACT

Despite the impressive disease burden of anxiety disorders, we have a poor understanding 
of factors that predict their typical persistent course. This systematic review of predictors 
of persistent anxiety disorders covered 48 studies with 29.690 subjects diagnosed with an 
anxiety disorder that were published in PubMed, PsycINFO, and Web of Science between 
1980 (introduction of DSM-III) and December 2019. We also compared predictors between 
children, adolescents, adults, and elderly. A persistent course was primarily predicted 
by clinical and psychological characteristics including having panic attacks, co-occurring 
personality disorders, treatment seeking, poor clinical status after treatment, higher severity 
and longer duration of avoidance behavior, low extraversion, higher anxiety sensitivity, and 
higher behavioral inhibition. Unlike disorder onset, sociodemographic characteristics did 
not predict persistence. Our results outline a profile of subjects with specific clinical and 
psychological characteristics who are particularly vulnerable for anxiety disorder persistence. 
Clinically, these patients likely deserve additional or more intensive treatment to prevent 
development of chronicity.
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INTRODUCTION

Anxiety disorders are among the most common mental disorders and induce a significant 
burden on affected individuals, their relatives [1,2], and society [3,4]. Estimated lifetime 
prevalence ranges from 16% to 34% [5,6] and already reaches 20% at the end of adolescence 
[7]. Persistent anxiety disorders and the associated disabilities are a substantial burden in 
patient’s daily lives and have a large negative influence on social relationships, school, and 
work performances across the lifespan [8].

The naturalistic multi-year course of anxiety disorders is characterized by great heterogeneity. 
Some patients recover quickly and pass through one episode without relapse or recurrence. 
However, many patients gradually develop a persistent course, which is defined as either 
a chronic or an intermittent trajectory with repeated remissions and relapses. Percentages 
of persistence vary from approximately 40% to 60%, depending on definition of chronicity, 
anxiety disorder diagnosis, and presence of comorbid other anxiety or depressive disorders 
[9,10]. In order to attenuate disease burden via care optimization and prevention strategies, 
the timely identification of patients with a poor prognosis is important. For this purpose, 
finding the factors associated with increased risk for anxiety persistence is essential. A 
related question is whether predictors of anxiety disorder persistence manifest themselves 
differently in childhood than in adulthood (as early identification allows for prevention 
measures) [11] or have a more stable presentation across the lifespan.

Several factors, including female gender, vulnerable personalities, low socioeconomic status, 
and somatic diseases were found to be associated with the onset of anxiety disorders.
[12,13] These predictors of anxiety disorder onset must be distinguished from factors that 
predict disorder persistence once a disorder has developed. Studies of predictors of 
a persistent course of anxiety disorders are scarce and typically cover only one or few 
variables simultaneously. Consequently, these study results are often inconclusive and 
difficult to compare. For instance, studies on the association between gender or age and 
anxiety disorder persistence yielded conflicting results [10,12,14,15]. Clinical characteristics 
such as comorbid other anxiety, or depressive disorders, personality disorders, symptom 
severity, earlier age of onset, and panic attacks seem to be important predictors, but not all 
studies support these associations [10,16–20]. Consequently, there is much uncertainty as to 
what kind of factors predict a persistent course of anxiety disorders, which impedes theories 
about underlying processes and prevention strategies. 

This review was aimed to systematically evaluate and synthesize all predictors of anxiety 
disorder persistence using a system of weights that guided our interpretation of the evidence. 
These weights were based on key study characteristics including sample size, participation 
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and attrition rates, the measurement of predictors and outcomes, inclusion of covariates, 
and statistical analyses and reporting of results. These evidence weights are described in 
detail in the method section below. 

A prerequisite to review predictors of anxiety disorder persistence is a clear definition of 
persistence. A persistent course included both a chronic course as well as a fluctuating 
course with repeated remissions and relapses or recurrences [9,21]. A complication is that 
the literature lacks clear and consistent operationalizations of remission, recovery, relapse, 
and recurrence, with different studies using different definitions and time frames [9,22,23]. 
Furthermore, course patterns have been described by means of changes in severity ratings 
of anxiety symptoms as well as by the presence or absence of episodes of an anxiety 
disorder [22,24]. In this review we therefore refrained from detailed distinctions between 
remission, recovery, relapse, and recurrence, and defined persistence as having an anxiety 
disorder diagnosis at both baseline and follow-up. Because our focus is on predictors of 
persistence, more than on the different intermediate course trajectories that many studies 
do not have data on, we did not describe the intervening period in detail as this will make 
it harder to present an overall picture that does justice to this comprehensive systematic 
review. Consequently, a persistent course trajectory is (a) a course without any documented 
remission/recovery during the entire follow-up period and (b) a course with remission/
recovery during follow-up, followed by relapse/recurrence such that the criteria for an anxiety 
disorder diagnosis were met again. A course in which the baseline anxiety disorder remitted 
or recovered but no relapse or recurrence was observed at the final measurement was 
considered non-persistent. 

Previous studies showed low diagnostic stability of specific anxiety disorder diagnoses 
over time [25,26], which reflects high etiological and symptomatic overlap [27,28] and 
comorbidity between different anxiety disorders [5,29]. Therefore, we did not distinguish 
between specific anxiety disorders when defining course patterns. In addition, 
comorbidity between anxiety and depression is also very common (approximately 
50%), and comorbid depression is included as one of the predictors of anxiety disorder 
persistence.

Predictors of anxiety disorder persistence were defined as factors that increase the 
chance of developing a persistent course, to be contrasted against a non-persistent 
course. We used the term predictor in the broad sense of the word, which means 
that predictors were either fixed (e.g. gender and race); variable, which means that 
they can change but cannot be manipulated or if manipulated cannot change the 
outcome (e.g. age and income level); or potentially causal, which means that these 
factors can be manipulated and when manipulated affect the outcome (e.g. smoking, 
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drinking; interventions were not considered) [30]. All evidence is synthesized below. 
We conclude with suggestions for future research that may improve our understanding 
of the mechanisms that predict and underlie a persistent trajectory of anxiety disorders 
and help guide future prevention strategies. 

METHODS

Search strategy and selection criteria
A systematic literature search was conducted in the databases PubMed, PsycINFO, and 
Web of Science from 1980 (introduction of Diagnostic and Statistical Manual of Mental 
Disorders-III (DSM-III) to December 1, 2019 with the terms: (“Anxiety Disorders”[Mesh:NoExp] 
OR “Agoraphobia”[Mesh] OR “Anxiety, Separation”[Mesh] OR “Panic Disorder”[Mesh] OR 
“Phobic Disorders”[Mesh] OR “anxiety disorder*” OR “agoraphobia” OR “panic disorder*” OR 
“phobia*” OR “selective mutism” AND (chronic[tiab] OR persisten*[tiab] OR recurren*[tiab] OR 
relapse[tiab] OR unfavourable[tiab] OR unfavorable[tiab] OR maintenan*[tiab] OR course[tiab] 
OR stable[tiab] OR remit*[tiab] OR remission[tiab]) AND (prognost*[tiab] OR “risk factor*” OR 
predict*[tiab] OR “Risk Factors”[Mesh]) AND (01/01/1980 – 01-12-2019) (see Supplementary 
materials Table S1). The search was restricted to original studies reporting on subjects with an 
anxiety disorder diagnosis at baseline, defined according to the DSM [31] or the International 
Statistical Classification of Diseases and Related Health Problems (ICD) [32]. Included anxiety 
disorders were agoraphobia, generalized anxiety disorder, panic disorder, selective mutism, 
separation anxiety disorder, social anxiety disorder (social phobia), and specific phobia (see 
Table S2). Non-human studies were excluded, and studies were limited to English, Dutch, or 
German. A previous study found that the median time to first remission of anxiety disorders 
is 16 months (pure anxiety disorders) and 24 months (comorbid anxiety-depressive disorders) 
[10], thus a follow-up period of at least two years is a conservative threshold to cover 
remission. To review predictors of anxiety disorder persistence we therefore focused on 
studies with a follow-up of at least two years. Studies using the same sample population were 
not excluded in advance, because different samples from these populations and different 
study designs may have resulted in different outcomes. As our focus was on the naturalistic 
course of anxiety disorders, only observational studies were considered.

Two authors (SM and JH) independently selected relevant articles from the electronic 
databases. Discrepancies were discussed until consensus was derived. When study title and 
abstract potentially fulfilled our criteria, the complete article was perused. Data extraction 
and quality assessment of the studies were performed as outlined below. The current study 
was performed in concordance with the Preferred Reporting Items for Systematic review 
and Meta-Analysis Protocols (PRISMA-P) [33].
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Analysis of full articles
The following data were extracted: sample size, age, gender, recruitment setting, years 
of follow-up, diagnostic instruments, diagnoses at baseline, percentage persistent anxiety 
disorders, and study predictors. 

The quality of the selected studies was assessed with the Quality In Prognosis Studies 
(QUIPS) tool [34]. Each included study was screened on six domains, of which the risk of bias 
was assessed: study participation, study attrition, prognostic factor measurement, outcome 
measurement, covariate adjustment, and statistical analysis and reporting. Every domain 
was recorded as low, moderate, or high risk of bias. As sample size can affect the outcome 
and thereby is related to study quality, we added ‘sample size’ as an extra bias domain. The 
six domains of the QUIPS tool supplemented with the sample size risk of bias were used 
to assess the total risk of bias of each individual study. Critical assessing the risk of bias of 
the separate domains is partly a subjective process and not every domain applies to every 
individual study. Therefore, to assess the overall risk of bias, we omitted summarizing the 
seven domains and used a global assessment instead (see Table S3). By using the QUIPS 
tool in this way, we think that the instrument provides a good indication of the study quality, 
as was also demonstrated before [34]. For more details, see the Supplementary materials.

Predictor analysis
Predictors of a persistent anxiety disorder course were extracted from the studies. If provided, 
the results of multivariate analyses were used. We counted the number of times that a 
predictor showed an association with disorder persistence or yielded no association. The 
strength of evidence for predictors was assessed by defining four levels of evidence [35,36], 
whereby consistent findings refer to similar findings (positive, negative, or no association) in 
≥75% of the studies analyzing that predictor: Strong evidence: consistent findings (≥75%) in 
two or more high quality studies. Moderate evidence: one high quality study and consistent 
findings (≥75%) in one or more moderate quality studies; one high quality and one moderate 
quality study and consistent findings (≥75%) in one or more low quality studies; one high 
quality study and consistent findings (≥75%) in two or more low quality studies; consistent 
findings in two or more moderate quality studies; one moderate quality study and consistent 
findings (≥75%) in two or more low quality studies. Limited evidence: findings of one study 
or consistent findings (≥75%) in one or more low quality studies. Inconclusive evidence: 
Inconsistent findings irrespective of study quality. 

The findings in studies on children, adolescents, adults, and elderly were combined to 
create the most complete overview of predictors. The predictors were a priori clustered 
into five categories. Clinical characteristics included psychiatric symptoms or disorders and 
history of psychiatric disorders; Psychological characteristics included psychological traits 
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and cognitive functioning; Biological characteristics consisted of genetic, anatomical and 
physiological factors, physical health and functioning, somatic disorders and medication; 
Sociodemographic characteristics included individual factors such as gender and age, as 
well as relationships, socio-economic factors, and life-events or adversities; The residual 
other category covered all factors not included in one of the previous categories.

RESULTS

Study characteristics
The search in the three databases yielded 8566 studies. After applying selection criteria, 
48 full text articles were selected for analysis of prognostic factors (see flowchart in Figure 
1) and their characteristics are outlined in Table 1. Various study populations were included, 
whereby 14 studies referred to the same Netherlands Study of Depression and Anxiety 
(NESDA) cohort, six studies to the National Epidemiologic Survey on Alcohol and Related 
Conditions (NESARC) cohort, and five studies draw from the Harvard/Brown Anxiety Disorders 
Research Program (HARP) cohort. The NESDA studies varied in follow-up duration from two 
to six years, included specific anxiety disorders or anxiety disorders in general, and sample 
size ranged from 235 to 1206. The NESARC studies all had follow-up periods of three years, 
studied different anxiety disorders (e.g., social anxiety disorder, panic disorder, but also 
anxiety disorders in general), and sample size varied between 556 and 4010. Finally, the 
HARP studies had follow-up durations of seven, eight and twelve years, and analyzed either 
one anxiety disorder (panic disorder with and without agoraphobia, generalized anxiety 
disorder), or four anxiety disorders. Sample sizes in the HARP studies varied from 112 to 618. 
Because of these differences in study samples and designs, these studies of the same study 
populations could not be considered as duplicates. Therefore, we decided to include also 
studies that used the same study population.

Across the 48 included studies, the sample sizes ranged from 15 to 4010 and this review 
covers 29.690 subjects. Subjects’ ages ranged from three to over 85 years, or subjects were 
only described as adults. The gender distribution was given in 42 of 48 studies. Women were 
always in the majority (range 58-78%), except for the studies in children, where percentages 
of girls varied from 38-55%. Seven studies (7/48=14·6%) investigated the course of anxiety 
disorders in children, three studies (3/48=6·3%) in adolescents, 38 studies included adults 
(34/48=70·8%) and four included elderly (4/48=8·3%). Few studies (14/48=29%) had multiple 
follow-up assessments: five studies in children, two studies in adolescents, seven studies in 
adults, and none in elderly. The number of assessments ranged from three to 20. Percentages 
of subjects with persisting disorders varied extremely and ranged from 10-98%. Five studies 
did not provide percentages about persistence. 
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Figure 1. Flow diagram of the selection process

Study quality levels were categorized over low (3/48=6·3%), moderate (18/48=37·5%), and 
high (27/48=56·3%) quality as outlined in Table 1. Many studies were qualified as moderate 
because of their small sample sizes (8/18=44·4%). The quality assessment of each individual 
study is provided in Table S4.

Predictors of persistence
The weighted predictors of a persistent course, combined for all age groups, are given in 
Table 2. An overview of all predictors of persistent anxiety and the studies reporting them is 
given in Supplementary Table S5. Factors that were associated with a persistent course were 
predominantly clinical and psychological characteristics (see typology in method section). 
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Strong clinical predictors of persistent anxiety disorders included having more panic attacks, 
having comorbid personality disorders, and recent treatment seeking. Poor clinical status 
after treatment was moderately associated with persistence. Psychological characteristics 
that mattered were higher severity and longer duration of avoidance behavior, lower 
extraversion, and higher levels of anxiety sensitivity. Higher behavioral inhibition showed 
a moderately strong association with persistence. Several other clinical and psychological 
predictors, such as lifetime suicide attempts, more severe depressive symptoms, type of 
anxiety disorder, repetitive negative thinking, trait avoidance tendency, positive emotionality, 
shyness, and mental well-being showed associations with limited evidence. The same 
applied to a latent psychological vulnerability factor that was based on neuroticism, worry, 
and anxiety sensitivity. This latent factor was associated with anxiety persistence, but 
given that is was reported only once, this evidence was limited. Nonetheless, one of the 
component factors, namely anxiety sensitivity, already received strong support. Notably, 
sociodemographic characteristics (e.g., level of education, socioeconomic status) were not 
consistently associated with anxiety persistence. Biological characteristics were sometimes 
associated with persistence, but evidence was limited and several of these characteristics 
showed no association. Patients with less health care use were at higher risk of a persistent 
course and this was also true of poorer health related quality of life, although evidence 
for both factors was limited. For several other factors across all predictor categories, the 
supporting evidence remained inconclusive.

Stratification of the studies based on age consistently indicated that especially clinical factors 
were important predictors at all stages of life. The role of psychological factors in children 
and adolescents is less clear, because several of these factors, such as avoidance behavior, 
neuroticism, extraversion, and anxiety sensitivity were not studied in these young age groups. 
In contrast, other factors were studied, such as positive and negative emotionality, and 
shyness, albeit in low numbers. As in adults, sociodemographic factors were not predictive 
of persistent anxiety disorders in children. In adolescents no predictors of persistent anxiety 
disorders were found; the prognostic value of the factors examined was inconclusive. The 
low number of studies in this age group (three) in combination with our assessment of 
evidence levels makes it difficult to find predictors with moderate or strong evidence. The 
predictors in the elderly correspond to the predictors in the adults. However, the number 
of studies that included elderly was low (four). Therefore, as in the adolescents, the results 
of the elderly were less certain, despite the moderate to high quality of included studies.
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Table 1. Characteristics and outcome of included studies

Year First author Study Sample FU 
(yrs)

Tx Diagnostic 
instrument

Diagnosis
at T0

Persistence Qlt‡ Ref

N* % ♀ Age Rec % Predictors

Children

2019 Kates 87 47 9-15 Clin 9 4 K-SADS-PL / 
SCID

Anx 53 Parent rating of child internalizing Sx; ↑ Severe 
family conflicts

+/- 37

2018 Bufferd New York 89 42 3 Pop 3 2 PAPA AG, GAD, PD, 
SAD, SM, SPh

34 ↑ Behavioral inhibition; ↓ Positive emotionality; ↑ 
Shyness 

+/- 38

2018 Ginsburg CAMELS 209 55 7-17 Clin 6·5 4 ADIS GAD, SA, SAD 30 Chr #

48 Int#

↑ Age; ♀; SAD; ↓ Participant & family functioning; 
↑ Negative life events; Mental health services use; 
No acute treatment response

+ 39

2017 Ford BCAMHS 386 38 5-16 Pop 3 2 DAWBA Anx 39 & 52 ↓ Peer relationships + 400

2017 Voltas 242 9-12 Pop 3 3 SCARED Anx 40 Previous Anx and Dep Sx; ♀ +/- 41

2009 Koenen DMHDS 463 48 3 Pop 14 4 DIS AG, GAD, PD, 
SAD, SPh (incl. 
OCD)

48 None + 42

1996 Last 74 54 5-18 Clin 3-4 3-4 K-SADS-PL AVD, NOS, OAD, 
PD, SA, SAD, SPh

41 None +/- 43

Adolescents

2017 Albor MAMHS 227 74 12-17 Pop 8 2 CIDI SPh 18 ↑ Age of onset; Parental neglect; 1st degree relative 
with SPh; Economic adversities

+ 44

2010 Olino OADP 253 14-18 Pop 12-16 4 K-SADS Anx 30 ♀; Parental Anx Dx; Childhood abuse + 18

2009 Knappe EDSP 104 14-17 Pop 8 4 DIA-X/M-
CIDI)

SAD Dysfunctional family functioning; Parental 
psychopathology

+/- 45

Adults

2019 Druiven NESDA 389 69 18-65 Mix 4 3 CIDI 2·1 Anx 42 Benzodiazepines use + 46

2019 Schotanus-
Dijkstra

NEMESIS-2 264 67 18-64 Pop 3 2 CIDI 3·0 Anx 30 ↓ Mental well-being; Not living with a partner; 
No paid employment; ↑ Negative life-events; ↓ 
Healthcare use

+ 47

2018 Klein 
Hofmeijer-
Sevink

NESDA 270 67 18-65 Mix 2 2 CIDI 2·1 Anx 51 Anx
71 Com

Obsessive compulsive Sx(Com; not pure Anx); 
↑ Severity of Anx Sx (pure Anx)

+ 48

2018 Spinhoven NESDA 235 69 18-65 Mix 3 2 CIDI 2·1 Anx 62 ↑ Repetitive negative thinking (i.e., rumination and 
worry); ↑ Worry

+ 49

2018a Struijs NESDA 948 67 18-65 Mix 6 21 CIDI
LCI

Anx 
(GAD, PD, SAD)

32-43 ↑ Neuroticism; ↓ Extraversion; External locus of 
control; ↑ Worry (GAD); ↑ Anxiety sensitivity (PD, 
SAD)

+ 50

2018b Struijs NESDA 545 70 18-65 Mix 2 2 CIDI Anx 57 Stronger trait avoidance tendency + 51
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Table 1. Characteristics and outcome of included studies

Year First author Study Sample FU 
(yrs)

Tx Diagnostic 
instrument

Diagnosis
at T0

Persistence Qlt‡ Ref

N* % ♀ Age Rec % Predictors
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↑ Negative life events; Mental health services use; 
No acute treatment response

+ 39

2017 Ford BCAMHS 386 38 5-16 Pop 3 2 DAWBA Anx 39 & 52 ↓ Peer relationships + 400

2017 Voltas 242 9-12 Pop 3 3 SCARED Anx 40 Previous Anx and Dep Sx; ♀ +/- 41

2009 Koenen DMHDS 463 48 3 Pop 14 4 DIS AG, GAD, PD, 
SAD, SPh (incl. 
OCD)

48 None + 42

1996 Last 74 54 5-18 Clin 3-4 3-4 K-SADS-PL AVD, NOS, OAD, 
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2017 Albor MAMHS 227 74 12-17 Pop 8 2 CIDI SPh 18 ↑ Age of onset; Parental neglect; 1st degree relative 
with SPh; Economic adversities

+ 44

2010 Olino OADP 253 14-18 Pop 12-16 4 K-SADS Anx 30 ♀; Parental Anx Dx; Childhood abuse + 18

2009 Knappe EDSP 104 14-17 Pop 8 4 DIA-X/M-
CIDI)

SAD Dysfunctional family functioning; Parental 
psychopathology

+/- 45

Adults

2019 Druiven NESDA 389 69 18-65 Mix 4 3 CIDI 2·1 Anx 42 Benzodiazepines use + 46

2019 Schotanus-
Dijkstra

NEMESIS-2 264 67 18-64 Pop 3 2 CIDI 3·0 Anx 30 ↓ Mental well-being; Not living with a partner; 
No paid employment; ↑ Negative life-events; ↓ 
Healthcare use

+ 47

2018 Klein 
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NESDA 270 67 18-65 Mix 2 2 CIDI 2·1 Anx 51 Anx
71 Com

Obsessive compulsive Sx(Com; not pure Anx); 
↑ Severity of Anx Sx (pure Anx)

+ 48

2018 Spinhoven NESDA 235 69 18-65 Mix 3 2 CIDI 2·1 Anx 62 ↑ Repetitive negative thinking (i.e., rumination and 
worry); ↑ Worry

+ 49

2018a Struijs NESDA 948 67 18-65 Mix 6 21 CIDI
LCI

Anx 
(GAD, PD, SAD)

32-43 ↑ Neuroticism; ↓ Extraversion; External locus of 
control; ↑ Worry (GAD); ↑ Anxiety sensitivity (PD, 
SAD)

+ 50

2018b Struijs NESDA 545 70 18-65 Mix 2 2 CIDI Anx 57 Stronger trait avoidance tendency + 51
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Table 1. Continued

Year First author Study Sample FU 
(yrs)

Tx Diagnostic 
instrument

Diagnosis
at T0

Persistence Qlt‡ Ref

N* % ♀ Age Rec % Predictors

2017 De Venter NESDA 539 70 18-65 Mix 2 2 CIDI 2·1 PD 72 Childhood trauma; Emotional neglect; 
Psychological abuse; Duration and severity of 
anxiety and depressive Sx; ↑ Neuroticism; ↓ 
Extraversion

+/- 52

2017 Spinhoven NESDA 711 69 18-65 Mix 4 2 CIDI 2·1 AG, GAD, PD, 
PDA, SAD

73 ↑ Experiential avoidance; ↑ Anxiety sensitivity; 
↓ Education; ↑ Anxiety & behavioral avoidance; 
Latent factor, loaded on experiential avoidance, 
neuroticism, rumination, worry, anxiety sensitivity

+ 53

2014 Skodol NESARC 4010 68 ≥ 18 Pop 3 2 AUDADIS-IV GAD
PD
SAD
SPh

15
13
18
22

Personality Dx +/- 54

2014 Van Mill NESDA 1069 67 18-65 Mix 2 2 CIDI 2·1 AG, GAD, PD, 
PDA, SAD

Sleep duration + 55

2014 Vergés NESARC 4010 > 18 Pop 3 2 AUDADIS-IV Anx (AG, GAD, 
PD, PDA, SAD, 
SPh)

31-35 Personality Dx +/- 56

2013 Hendriks NESDA 834 67 18-65 Mix 2 2 CIDI 2·1 GAD
PD
PDA
SAD 
Multiple Anx

31
34
47
45
60

↑ Baseline duration and severity of avoidance 
behavior and anxiety arousal

+ 57

2013 Nay NESARC 1939 58 ≥ 18 Pop 3 2 AUDADIS-IV PD
PDA

25
33

GAD, SAD - 19

2013 Vreeburg NESDA 651 65 18-65 Mix 2 2 CIDI AG, GAD, PD, 
SAD, Com

42 ↓ Cortisol awakening response + 58

2012 Batelaan NEMESIS 136 78 ≥ 18 Pop 3 2/32 CIDI PD, PDA 67 Panic attacks + 59

2012 Boschloo NESDA 994 66 18-65 Mix 2 2 CIDI 2·1
BAI

GAD, PD, SAD Severe alcohol dependence + 60

2012 Francis HARP 112 64 ≥ 18 Clin 7 10 SCALUP GAD 24 Stressful life events, experienced in 4 weeks prior 
to relapse

+/- 61

2012 Van 
Milligen

NESDA 1206 66 18-65 Mix 2 2 CIDI 2·1 Anx (AG, GAD, 
PD, SPh)

47 ↓ Hand grip strength + 62

2012 Wardenaar NESDA 810 66 18-65 Mix 2 2 CIDI 2·1 Anx, Com ↑ IDS-SR dimensions anxiety/ arousal & mood/
cognition

+ 63

2011 Blanco NESARC 989 63 ≥ 18 Pop 3 2 AUDADIS-IV SAD 22 ↑ Sx severity (fear of interaction situations, number 
of avoided social situations, past-year treatment 
seeking); Com. mood Dx

+ 64

2011 Cox NESARC 556 adults Pop 3 2 AUDADIS-IV Generalized SAD
Non-gen.SAD

19
10

Avoidant Personality Dx +/- 65
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Table 1. Continued

Year First author Study Sample FU 
(yrs)

Tx Diagnostic 
instrument

Diagnosis
at T0

Persistence Qlt‡ Ref

N* % ♀ Age Rec % Predictors
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Table 1. Continued

Year First author Study Sample FU 
(yrs)

Tx Diagnostic 
instrument

Diagnosis
at T0

Persistence Qlt‡ Ref

N* % ♀ Age Rec % Predictors

2011 Spinhoven NESDA 942 67 18-65 Mix 2 2 CIDI 2·1 Anx (AG, GAD, 
PD, SAD)

39·4 ↑ Severity and duration of Sx; ↓ Age of onset; 
↓ Extraversion; ↑ Negative life events; 

+ 66

2008 Bringager Oslo 55 18-65 Clin 9 2 SCID PD 26 ↑ Severe somatic complaints +/- 67

2008 Svanborg Stockholm 15 60 adults Clin 9 2 SCID-I
SCID-II

PD, PDA 53 Personality Dx; ↓ Age of onset; ↑ Duration of illness; 
Childhood adversities

+ 68

2007 Pagano HARP 618 67 >18 Clin 12 20 SCALUP
= SCID-P + 
SADS-L 

GAD
PD
PDA
SAD

45
56
58
39

Personal substance use (only GAD relapse); history 
of parental substance use (SAD and PD)

+ 69

2006 Rodriguez PCAP 113 76 adults Clin 2 4 SCID-IV GAD 28 Chr#

30 Int#

Comorbid other Anx and Dep Dx; ↑ Psychosocial 
impairment; ↓ Age of onset; ♀

+/- 20

2005 Bruce HARP 473 67 >18 Clin 12 20 SCALUP
LIFE = SCID + 
SADS-L 

GAD
PD
PDA
SAD

45
56
58
39

Comorbid other Anx or Dep Dx; Alcohol and other 
substance use Dx

+ 9

2003 Yonkers HARP 558 ≥ 18 Clin 8 11 SCALUP
= SCID-P + 
SADS-L

GAD
PD
PDA
SAD

40§

43§

46§

31§

♀ + 70

2002 Kessler3 ECA-SP/ 
MHS-OHS/ 
NEMESIS/
NCS

787 ≥ 18 Pop ≥3 2 CIDI
UM-CIDI

GAD SPh + 71

2002 Weisberg HARP 169 67 ≥ 18 Clin 8 11 SCALUP
= SCID-P + 
SADS-L

PD
PDA
PD+PDA

34
39
37

Subsyndromal panic Sx; Intermittent panic attacks +/- 72

2001 Fava Bologna 45 62 adults Clin 2-12 2-14 SADS Generalized SAD 13 Comorbid personality Dx; ↑ Severity of Sx; 
Benzodiazepines use

+/- 73

1999 Alnaes Oslo 131 69 18-60 Clin 6 2 SCID-I
MCMI-I

AG, GAD, PD, 
SAD, SPh 

38 Comorbid other anxiety Dx; Personality Dx; 
Personality traits

- 74

1996 O’Rourke 68 69 adults Clin 5·3 2 ADIS-R PD, PDA 38 Personality dysfunction; ↓ Clinical status after T0 - 75

1994 Rosenberg CNCPS 
(Phase II)

40 68 adults Clin 3 2 SCID PD 98 ↑ Severity of Anx or Dep Dx +/- 76

Older adults

2014 Mackenzie NESARC 908 58 > 55 Pop 3 2 AUDADIS-IV Anx (GAD, PD, 
PDA, SAD, SPh)

30 ↓ Mental health-related quality of life; ↑ Numbers 
of comorbid mental Dx; Comorbid personality Dx; 
Comorbid mood Dx

+ 24

2012 Almeida DEPS-GP 1296 66 >60 Clin 2 2 HADS-A Anx 32 Age; ♀; Relationship (being married); ↓ Education; 
↓ Social support; Financial strain; History of Anx or 
Dep; Pain; ↓ Perceived health

+/- 77
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Table 1. Continued

Year First author Study Sample FU 
(yrs)

Tx Diagnostic 
instrument

Diagnosis
at T0

Persistence Qlt‡ Ref

N* % ♀ Age Rec % Predictors
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Table 1. Continued

Year First author Study Sample FU 
(yrs)

Tx Diagnostic 
instrument

Diagnosis
at T0

Persistence Qlt‡ Ref

N* % ♀ Age Rec % Predictors

2005 Schoevers AMSTEL 59 63 65-84 Pop 3 2 GMS-
AGECAT

GAD
GAD + Dep

28
47

Occurrence of somatic chronic Dx between 
assessments; ↑ Age

+/- 23

2005 Schuur-
mans

LASA 62 77 ≥ 55 Pop 6 2 DIS GAD, PD, phobic 
Dx, incl. AG

23 ↑ Neuroticism +/- 78

Abbreviations: ADIS(-R) = Anxiety Disorders Interview Schedule for DSM-IV (Revised); NOS = anxiety 
disorder not otherwise specified; AG = agoraphobia; Anx = anxiety disorder(s); AVD = avoidant disorder; 
Clin = subjects from clinical institutions; Com = comorbid anxiety-depressive disorder; DAWBA = 
Development and Well-Being Assessment; Dep = depressive disorder; DIA-X/M-CIDI = computer-
assisted version of the Munich-Composite International Diagnostic Interview; DIS = Diagnostic Interview 
Schedule; DISC = Diagnostic Interview Schedule for Children; Dx = Disorders; GAD = generalized anxiety 
disorder; HADS = Hospital Anxiety and Depression Scale; K-SADS-PL= Schedule for Affective Disorders 
and Schizophrenia for School-Age Children—Present and Lifetime Version; Mix = mixture of general 
population and clinical subjects; OAD = overanxious disorder; PAPA = Preschool Age Psychiatric 
Assessment; PD = panic disorder; PDA = panic disorder with agoraphobia; Pop = general population; 
Rec = recruitment setting; SA = separation anxiety disorder; SAD = social anxiety disorder/social phobia; 
SADS(-L) = Schedule for Affective Disorders and Schizophrenia (-Lifetime); SCID(-P) = Structured Clinical 
Interview for DSM-axis I Disorders (-Patient Version); SCARED = Screen for Childhood Anxiety Related 
Emotional Disorders; SCL-90 = 90-item self-report symptom checklist to assess psychopathology; SM 
= selective mutism; SPh = specific phobia; Sx = symptoms; T0= baseline measurement; Tx = number of 
follow-up waves ; UM-CIDI = modified version of CIDI from University of Michigan.
Study abbreviations: AMSTEL: Amsterdam Study of the Eldery; BCAMHS: British Child and Adolescent 
Mental Health Surveys; Bologna: Affective Disorders Program University of Bologna; CAMELS: 
Child/Adolescent Anxiety Multimodal Extended Long-term Study; CNCPS (Phase II): Cross National

Collaborative Panic Study (Phase II) Denmark; DEPS-GP: Depression and Early Prevention of Suicide 
in General Practice; DMHDS: Dunedin Multidisciplinary Health and Development Study New Zealand; 
ECA-SP: Epidemiological Catchment Area Study City of São Paulo Brazil; EDSP: Early Developmental 
Stages of Psychopathology Munich Germany; HARP: Harvard/Brown Anxiety Disorders Research 
Program; LASA: Longitudinal Aging Study Amsterdam the Netherlands; MAMHS: Mexican Adolescent 
Mental Health Survey; MHS-OHS: Mental Health Supplement to the Ontario Health Survey Canada; 
NEMESIS: Netherlands Mental Health Survey and Incidence Study; NESARC: National Epidemiologic 
Survey on Alcohol and Related Conditions; NESDA: Netherlands Study of Depression and Anxiety; 
New York: General population around Stony Brook University, New York; NCS: National Comorbidity 
Survey United States; OADP: Longitudinal study high school students Oregon USA; Oslo: Outpatient 
Section Psychiatry, Oslo, Norway; PCAP: Primary Care Anxiety Project USA; Stockholm: Psychiatric 
care Stockholm, Sweden.
*N = number of subjects with anxiety disorders; #Chr = Chronic course; Int = Intermittent course with 
relapses or recurrences after remission; 
1 = outcome based on T2 or T6; 2 = outcome based on T1 and/or T2; 3 = retrospective study. § = mean 
of men and women; 
‡Qlt = study quality based on QUIPS tool, supplemented with a risk of bias domain ‘sample size’. 
+ = high quality; +/- = moderate quality; - = low quality. See Methods section for more details on 
determining study quality.
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Table 1. Continued

Year First author Study Sample FU 
(yrs)

Tx Diagnostic 
instrument

Diagnosis
at T0

Persistence Qlt‡ Ref

N* % ♀ Age Rec % Predictors

2005 Schoevers AMSTEL 59 63 65-84 Pop 3 2 GMS-
AGECAT

GAD
GAD + Dep

28
47

Occurrence of somatic chronic Dx between 
assessments; ↑ Age

+/- 23

2005 Schuur-
mans

LASA 62 77 ≥ 55 Pop 6 2 DIS GAD, PD, phobic 
Dx, incl. AG

23 ↑ Neuroticism +/- 78
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disorder; HADS = Hospital Anxiety and Depression Scale; K-SADS-PL= Schedule for Affective Disorders 
and Schizophrenia for School-Age Children—Present and Lifetime Version; Mix = mixture of general 
population and clinical subjects; OAD = overanxious disorder; PAPA = Preschool Age Psychiatric 
Assessment; PD = panic disorder; PDA = panic disorder with agoraphobia; Pop = general population; 
Rec = recruitment setting; SA = separation anxiety disorder; SAD = social anxiety disorder/social phobia; 
SADS(-L) = Schedule for Affective Disorders and Schizophrenia (-Lifetime); SCID(-P) = Structured Clinical 
Interview for DSM-axis I Disorders (-Patient Version); SCARED = Screen for Childhood Anxiety Related 
Emotional Disorders; SCL-90 = 90-item self-report symptom checklist to assess psychopathology; SM 
= selective mutism; SPh = specific phobia; Sx = symptoms; T0= baseline measurement; Tx = number of 
follow-up waves ; UM-CIDI = modified version of CIDI from University of Michigan.
Study abbreviations: AMSTEL: Amsterdam Study of the Eldery; BCAMHS: British Child and Adolescent 
Mental Health Surveys; Bologna: Affective Disorders Program University of Bologna; CAMELS: 
Child/Adolescent Anxiety Multimodal Extended Long-term Study; CNCPS (Phase II): Cross National

Collaborative Panic Study (Phase II) Denmark; DEPS-GP: Depression and Early Prevention of Suicide 
in General Practice; DMHDS: Dunedin Multidisciplinary Health and Development Study New Zealand; 
ECA-SP: Epidemiological Catchment Area Study City of São Paulo Brazil; EDSP: Early Developmental 
Stages of Psychopathology Munich Germany; HARP: Harvard/Brown Anxiety Disorders Research 
Program; LASA: Longitudinal Aging Study Amsterdam the Netherlands; MAMHS: Mexican Adolescent 
Mental Health Survey; MHS-OHS: Mental Health Supplement to the Ontario Health Survey Canada; 
NEMESIS: Netherlands Mental Health Survey and Incidence Study; NESARC: National Epidemiologic 
Survey on Alcohol and Related Conditions; NESDA: Netherlands Study of Depression and Anxiety; 
New York: General population around Stony Brook University, New York; NCS: National Comorbidity 
Survey United States; OADP: Longitudinal study high school students Oregon USA; Oslo: Outpatient 
Section Psychiatry, Oslo, Norway; PCAP: Primary Care Anxiety Project USA; Stockholm: Psychiatric 
care Stockholm, Sweden.
*N = number of subjects with anxiety disorders; #Chr = Chronic course; Int = Intermittent course with 
relapses or recurrences after remission; 
1 = outcome based on T2 or T6; 2 = outcome based on T1 and/or T2; 3 = retrospective study. § = mean 
of men and women; 
‡Qlt = study quality based on QUIPS tool, supplemented with a risk of bias domain ‘sample size’. 
+ = high quality; +/- = moderate quality; - = low quality. See Methods section for more details on 
determining study quality.
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Table 2. Level of evidence for the results, stratified for the different age groups: predictors of a 
persistent course compared to a non-persistent course

Evidence Predictive Age groups Not predictive Age groups

Strong Clinical Clinical

More panic attacks/increased anxiety arousal 1, 3 Number of episodes 3

Comorbid personality Dx 3, 4 Antidepressants use 3

Past 12-month treatment seeking 1, 3 Psychological treatment/therapy 1, 3, 4

Psychological Psychological

Higher avoidance 3 Rumination 3

Lower extraversion 3 Sociodemographic

Higher anxiety sensitivity 3 Level of education 3, 4

Race/ethnicity 2, 3, 4

Urbanicity 3

Socio-economic status (education/occupation/income) 1, 2, 3, 4

Biological

Physically inactive/BMI 1, 3, 4

Moderate Clinical Biological

No acute treatment response/poor clinical status after treatment 1, 3 Physical functioning/hand grip strength 1, 3, 4

Psychological IQ 1

Higher behavioral inhibition 1, 3

Limited Clinical Clinical

Lifetime suicide attempts 4 Treatment type 1

Higher scores total and 2 dimensions IDS-SR 3 Psychological

Type of anxiety Dx 1 Behavioral activation 3

Psychological Approach avoidance tendency 3

Repetitive negative thinking (rumination + worry) 3 Negative emotionality 1

Latent factor (neuroticism, rumination, worry, anxiety sensitivity) 3 Hopelessness 3

Trait avoidance tendency 3 Self-efficacy 4

Lower positive emotionality 1 Mental/cognitive functioning 4

Higher shyness 1 Biological

Mental well-being 3 Lung function 3

Biological Medical problems around birth 1

Chronotype 3 Sociodemographic

Sleep duration ≤6 hours 3 Insurance 3

Sleep duration ≥10 hours 3 Religion 4

Lower cortisol awakening response 3 Other

Sociodemographic Poorer physical health related quality of life 3

Social support 4

Other

Less utilization of healthcare 3

Health related quality of life 4
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Table 2. Continued

Evidence Predictive Age groups Not predictive Age groups

Inconclusive Clinical

Anxiety Sx severity 1, 3, 4

Depressive Sx severity 1, 3, 4

Sx duration/duration of episodes 3

History of remitted anxiety or depressive Dx, same or other than 
index Dx

1, 3, 4

Age of onset 2, 3

Comorbid other anxiety Dx/Sx 2, 3, 4

Comorbid depressive Dx/Sx 3, 4

Personality trait or dysfunction 3

Other psychiatric Dx/Sx 1, 3

Benzodiazepines use 3

Psychosocial impairment 3, 4

Psychological

Higher neuroticism 3, 4

External locus of control/mastery 3, 4

Worry 3

Biological

Somatic diseases/chronic diseases 3, 4

Physical functioning/hand grip strength 1, 3, 4

Family history of anxiety Dx 1, 2, 3

Family history of depressive or psychiatric Dx 2, 3

Parental history of substance use Dx 2, 3

Alcohol use/dependence/disorder 3, 4

Nicotine dependence/smoker 3, 4

Substance use Dx/substance use 3

Sociodemographic

Female gender 1, 2, 3, 4

Age 1, 2, 3, 4

Financial crisis/unemployment/income 3, 4

Nativity 1, 3, 4

Relationships (social class/marital status/participant or family func-
tioning/children in household)

1, 2, 3, 4

Childhood adversity (incl. factors related to parenting style) 1, 2, 3, 4

Life events 1, 3, 4

Notes: Dx = disorder; Sx = symptoms; IDS-SR = Inventory of Depressive Symptomatology Self Report; 
Age groups: 1 = children; 2 = adolescents; 3 = adults; 4 = elderly
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DISCUSSION

This review provides a first comprehensive overview of predictors of a persistent course of 
anxiety disorders across the lifespan. We have used well-defined search criteria and focused 
on anxiety disorders in general, without making a distinction between specific diagnostic 
categories. The reviewed studies described a wide range of predictors. In addition, by 
weighting the predictors on basis of reported numbers and study quality, we were able to 
indicate the strength of the evidence for each predictor. The methodological quality of over 
90% of included studies was moderate to high. This indicates that the results presented here 
have a reasonable degree of reliability. 

The strongest predictors for anxiety disorder persistence were clinical and psychological 
characteristics. Findings in the different age groups were largely comparable, although 
the results may give the impression that psychological characteristics play an important 
role especially in adults and less in children. This is mainly because different psychological 
factors were tested in children and in adults, such as positive and negative emotionality and 
shyness versus avoidance, neuroticism, extraversion, rumination, and anxiety sensitivity, 
respectively. However, these psychological factors are developmentally related to one 
another. For instance, shyness and introversion are distinct but related concepts. Besides 
that, shyness is also related to behavioral inhibition and neuroticism [79,80]. Furthermore, 
positive emotionality is a temperamental seed-form of extraversion and negative emotionality 
is part of neuroticism [81]. All of these factors were associated with persistence of anxiety 
disorders, except negative emotionality and neuroticism, which could not be related to 
persistence. Future work may determine the role of negative emotionality and neuroticism 
in persistent anxiety disorders. 

Our results for a range of clinical factors, such as anxiety symptom severity and comorbid other 
anxiety disorders, were inconclusive. Conflicting results were also observed for depressive 
symptom severity and for comorbid depressive disorders. The latter finding is particularly 
striking, because comorbid anxiety-depressive disorders are generally considered to have 
a poorer prognosis [10] and are usually associated with a higher severity of symptoms 
compared to ‘pure’ anxiety disorders [23] and chronic depression [82]. Methodological issues 
as differences in study design and sample may be responsible for the variability in outcomes. 

Having comorbid personality disorders was strongly associated with persistent anxiety 
disorders. Concurrently, personality disorders, especially borderline personality disorder, and 
neuroticism showed strong interconnections [83]. Furthermore, neuroticism has been shown 
to account for substantial overlap between anxiety and depression [84]. Other predictors 
of anxiety disorder persistence included panic attacks, avoidance behavior, extraversion, 
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anxiety sensitivity, and behavioral inhibition which, like neuroticism, have all previously been 
associated both with anxiety and depressive disorders [8,85]. These results indicate that 
psychological vulnerabilities play a key role in the course of anxiety disorders as well as 
other common mental disorders [83]. This conclusion renders psychological vulnerabilities 
truly transdiagnostic and highly informative for our understanding of psychopathology and 
treatment of anxiety and depressive disorders [28,86]. Future studies on anxiety disorder 
persistence should account for overlapping predictors. In addition, predictors of anxiety 
persistence were highly heterogeneous and can be subject specific, which impedes their 
identification in panel-studies. Anxiety disorder persistence may have diverse personal 
causal pathways and a highly pluralistic etiology [87], meaning that predictors identified in 
panel-studies only partly reflect the causes of anxiety disorder persistence. Future studies 
using novel approaches including single-case control designs [88] may uncover individual 
differences in predictors across phenotypically comparable subjects.

Psychotropic medication was not predictive of anxiety disorder persistence. However, as we 
included only observational studies confounding bias cannot be excluded and the absence 
of an association does not imply absence of a causal relationship [89]. To elucidate the effect 
of medication on the persistence of anxiety disorders, randomized clinical trials are needed, 
but unfortunately these do not have the follow-up time needed for the current research 
question. In addition, the effect of potentially causal factors could not be established in 
these observational studies, and intervention studies that establish such causal predictors 
of anxiety disorders are dearly needed to learn to prevent or change an untoward outcome 
of anxiety.

Salient is the absence of associations between sociodemographic characteristics and 
anxiety disorder persistence, such as socioeconomic status and level of education, and 
the inconclusive results for other socioeconomic factors as gender and age, while these 
characteristics were repeatedly found to be associated with onset and prevalence of anxiety 
disorders [12,13]. Our results support our starting point that predictors of anxiety disorder 
onset should be distinguished from predictors of anxiety disorder persistence.

The role of biological characteristics in predicting a persistent course of anxiety disorders 
was less clear. A few factors had evidently no association with persistence, but for most 
factors evidence of association was limited or inconclusive, mainly because these factors 
were studied less often. However, it cannot be excluded that publication bias plays a role 
here, as non-significant findings are often not published [90]. It should be noted that family 
or parental histories of anxiety and depressive disorders and substance use disorders 
were placed among the biological characteristics, but are determined by a multifactorial 
complex consisting of genetic and environmental factors [91–93]. Placement in another 
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predictor category is therefore also possible. Although biological vulnerabilities are often 
considered to be one of the major classes of vulnerabilities involved in the development 
of anxiety disorders [94], more research is needed to elucidate their potential influence on 
the course of anxiety disorders, which is in line with the findings of Bosman et al. [95]. The 
role of genetic components, in combination with psychological vulnerabilities, is particularly 
important, but could not be addressed in depth in this review, as genetic factors were strongly 
underrepresented in the included studies.

The results of our study are not entirely consistent with those of previous studies. These 
discrepancies can be explained by heterogeneous study designs and outcome measures. 
For instance, a study in the NESDA cohort with two-year follow-up of adults with an anxiety 
disorder at intake [96] found that baseline anxiety symptom severity, partner status, and 
childhood trauma predicted a persistent course of anxiety. This finding was not confirmed in 
the current systematic review. However, in this NESDA study a latent class growth analysis 
was used to identify different classes based on the presence and severity of anxiety and 
avoidance symptoms. Using such a data-driven method is different from the current review, 
which investigated the persistence of anxiety disorders according to established diagnostic 
criteria. Furthermore, parental psychopathology has been related to a persistent course 
of social anxiety disorder in a community sample of adolescents and young adults [16], 
whereas our study included several anxiety disorders and subjects of all ages. Furthermore, 
the results of the current review could not confirm the findings of a previous review on the 
natural history of anxiety disorders [97]. In this study it was concluded that the course is 
best predicted by symptom severity and duration, and comorbid depression. However, the 
authors investigated the course of only two anxiety disorder categories (panic disorder and 
generalized anxiety disorder) and the question whether personality disorders and traits were 
predictive of the course could not be answered, which might explain the different findings.

Individuals diagnosed with an anxiety disorder may also switch over time to a pure depressive 
disorder without comorbid anxiety disorders. This course type is not uncommon [10,21]. Yet, 
we did not find predictors of this specific course type in our systematic review. This gap in the 
literature needs to be addressed in future studies to get a complete picture of the predictors 
of all course types of anxiety disorders. A comparison of the previously reported predictors 
of chronic depressive disorders [82] and those found in the current review for persistent 
anxiety disorders reveals that these predictors are predominantly shared. These findings 
underscore the increasingly favored dimensional understanding of anxiety and depressive 
disorders rather than a strictly categorical interpretation of diagnostic classifications [28]. 
Nonetheless, a strictly dimensional approach also leaves us with many questions, including 
why most people with high psychological vulnerabilities and trait anxiety do not develop 
anxiety disorders [83] or persistent course trajectories.
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The results of this systematic review should be interpreted with some caution. First, studies 
were highly heterogeneous in methodology and type and number of anxiety disorders, which 
impeded a proper meta-analysis. In addition, some predictors were mentioned only once 
or a few times, so that the importance and robustness of these predictors remain unclear. 
These issues were partially addressed by using a systematic evaluation of the evidence level 
for predictors. Second, identifying similarities and differences between the age groups was 
difficult due to the small number of studies in children, adolescents, and elderly groups. Studies 
in children and adolescents were often conducted on symptom levels without referring to 
disorder diagnoses, therefore these studies fell outside the scope of this review. Third, we 
included subjects with a current anxiety disorder diagnosis, which was defined as present at 
study intake, over the past month, past six months, or during the past year, often using different 
instruments. However, all instruments used to assess diagnosis were well-known and reliable 
and if not, this was reflected in the study quality score. Fourth, predictors can be interconnected 
in their influences on disorder course trajectories, but these complexities are beyond the 
scope of this study. Future research may take such interactions into account to obtain a more 
realistic picture of the multicausal factors contributing to the persistence of anxiety symptoms 
and disorders. Fifth, the follow-up duration that the included studies used differed strongly 
and ranged from two to 16 years (see Table 1). We cannot rule out the possibility that predictors 
found in studies with a follow-up of two or three years differed from predictors in studies with 
a longer follow-up period. To determine the effect of follow-up duration, additional studies 
are required. Sixth, in this review studies with a minimum follow-up time of two years were 
selected, based on the median time to first remission (see Method section; 16 months for 
pure anxiety disorders and ≥24 months for comorbid anxiety-depression disorders). A shorter 
minimum follow-up time would have resulted in inclusion of more studies with potentially 
additional information, but based on earlier convincing research we think that out approach 
with a two-year follow-up time captured the most important predictors of anxiety disorder 
persistence. Finally, the prevalence, etiology, and phenomenology of anxiety disorders can be 
culture dependent. Differences in individualism versus collectivism, and differences in cultural 
values between countries with high versus middle and low national income can influence 
the way anxiety disorders are being expressed [98–100]. Culture may therefore also affect 
the association between predictors and the course of anxiety disorders, which warrants for 
specific research paradigms and studies in different populations around the world. The current 
review could not examine such cultural effects, because all included studies were conducted 
in Western countries.

This review of predictors of persistent anxiety disorders showed clinical and psychological 
characteristics such as having panic attacks, comorbid personality disorders, seeking 
and receiving treatment, poor clinical status after treatment, higher severity and longer 
duration of avoidance behavior, lower extraversion, higher anxiety sensitivity, and higher 
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behavioral inhibition to be the strongest predictors of a persistent course. Sociodemographic 
characteristics such as socioeconomic status and level of education, were not predictive 
of a persistent course, despite their association with the onset and prevalence of anxiety 
disorders. These results may help identify patients at risk of a poor prognosis, as well as 
individuals in the general population prone to develop a persistent anxiety disorder. In 
addition, the results may help us to better understand anxiety disorders, improve treatment 
strategies, and inform future studies. 
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SUPPLEMENTARY MATERIALS

METHODS

Table S1. Search strategy. Searched in PubMed, PsycINFO, and Web of Science

General term Specification Search terms

Sample Subjects with a diagnosed anxiety 
disorder

(“Anxiety Disorders”[Mesh:NoExp] 
OR “Agoraphobia”[Mesh] OR 
“Anxiety, Separation”[Mesh] OR 
“Panic Disorder”[Mesh] OR “Phobic 
Disorders”[Mesh] OR “anxiety disorder*” 
OR “agoraphobia” OR “panic disorder*” 
OR “phobia*” OR “selective mutism”

Course Chronic, persistent, or intermittent (chronic[tiab] OR persisten*[tiab] OR 
recurren*[tiab] OR relapse[tiab] OR 
unfavourable[tiab] OR unfavorable[tiab] 
OR maintenan*[tiab] OR course[tiab] 
OR stable[tiab] OR remit*[tiab] OR 
remission[tiab])

Predictors Predictors or risk factors of a 
chronic, persistent, or intermittent 
course

(prognost*[tiab] OR “risk factor*” OR 
predict*[tiab] OR “Risk Factors”[Mesh])

Time span From introduction DSM-III 01/01/1980 – 01/12/2019

Follow-up time ≥ 2 year

Subjects Humans

Language English, Dutch, German

Publication type Original article

Note: See supplementary Table S2 for DSM-5 and ICD-10 disorder codes; * = truncated search term, 
in order to find all spelling variations of the relevant terms

Quality of studies
The quality of the selected studies was assessed with the Quality In Prognosis Studies 
(QUIPS) tool of the Cochrane Prognosis Methods Group [1]. Every study was screened on 
six bias domains, that each comprised several items: study participation, study attrition, 
prognostic factor measurement, outcome measurement, covariate adjustment, and statistical 
analysis and reporting. Every domain was recorded as low, moderate, or high risk of bias. As 
sample size is related to study quality, we added ‘sample size’ as an extra bias domain. This 
sample size risk of bias was operationalized using the general rule of thumb that sample size 
should be at least 104 + k, where k is the number of independent variables in the model [2]. 
In addition, we used a graph made by Field [3], based on Miles and Shevlin [2], expressing 
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the required sample size for different number of predictors and different effect sizes. To 
prevent that results from studies with low power (<80%) has adverse effects on the findings, 
and to keep the possibilities that small to medium effects can be detected, we decided to 
use a medium effect size in calculating the minimum number of subjects required in each 
study. For both methods, a sample size below the minimum was considered as conveying 
high risk of bias, above this minimum as low risk of bias. When outcomes of both methods 
were compared, discrepancies were found in four cases [4-7], in which case the risk of bias 
was classified as moderate.

Table S2. Included and excluded anxiety disorder categories based on the DSM-5

Disorder (Dx) category DSM-5 ICD-10

Included Social anxiety Dx (social phobia) 300.23 F40.10

Panic Dx 300.01 F41.0

Agoraphobia 300.22 F40.00

Generalized anxiety Dx 300.02 F41.1

Specific phobia 300.29 F40.x

Separation anxiety Dx 309.21 F93.0

Selective mutism 312.23 F94.0

Excluded Substance / medication induced anxiety Dx 291.89/292.89 F1x.xx

Anxiety Dx due to other medical condition 293.84 F06.4

Other specified anxiety Dx 300.09 F41.8

Unspecified anxiety Dx 300.00 F41.9

Note. Dx= disorder; DSM = Diagnostic and Statistical Manual of Mental Disorders (DSM-5); ICD-10 = 
International Classification of Diseases (ICD) 10th Revision

The six domains of the QUIPS tool supplemented with the sample size risk of bias were used 
to assess the total risk of bias across all included studies. Total risk of bias and consequently 
study quality was judged as follows: High quality corresponded with six or more domains 
with low risk of bias and no domain with high risk of bias. Moderate quality corresponded 
with two or more domains with moderate risk of bias and no domain with high risk of bias, 
or a combination of one domain with moderate and one domain with high risk of bias, or 
one domain with high risk of bias. Low quality corresponded with one domain with high risk 
of bias and two or more domains with moderate risk of bias, or two or more domains with 
high risk of bias (see Supplementary Table S3).
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Table S3. Judgement of risk of bias on basis of QUIPS, supplemented with sample size risk of bias 
(7 domains)

Risk of bias in x domains Risk of bias Quality

Low bias Moderate bias High bias

≥ 6 ·· 0 Low High

·· ≥ 2 0 Moderate Moderate

·· ≥ 2 1 High Low

·· 1 1 Moderate Moderate

·· ·· ≥ 2 High Low

·· ·· 1 Moderate Moderate
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RESULTS

Table S4. Quality assessment of included studies based on QUIPS tool, supplemented with the domain 
sample size

Study Study Risk of bias Risk of bias Total risk of 
bias

Overall 
qualityStudy 

participation
Study attrition Prognostic 

Factor
Outcome 
measure-
ment

Covariate 
adjustment

Statistical 
analysis and 
reporting

Sample 
size*

Albor et al. (2017) MAMHS Low Low Low Low - Low Low Low High

Almeida et al. (2012) DEPS-GP Low High Low Low Low Low Low Moderate Moderate

Alnaes et al. (1999) Oslo Low Low Low Low Moderate Moderate High High Low

Batelaan et al. (2012) NEMESIS Low Low Low Low Low Low Low Low High

Blanco et al. (2011) NESARC Low Moderate Low Low Low Low Low Low High

Boschloo et al. (2012) NESDA Low Low Low Low Low Low Low Low High

Bringager et al. (2008) Oslo Low Low Low Low - Low High Moderate Moderate

Bruce et al. (2005) HARP Low Low Low Low Low Low Low Low High

Bufferd et al. (2018) New York Low Low Low Low - Low High Moderate Moderate

Cox et al. (2011) NESARC Low High Low Low Low Low Low Moderate Moderate

De Venter et al. (2017) NESDA Low High Low Low Low Low Low Moderate Moderate

Druiven et al. (2019) NESDA Low Moderate Low Low Low Low Low Low High

Fava et al. (2001) Bologna Low Low Moderate Low - Low High Moderate Moderate

Ford et al. (2017) BCAMHS Low Low Moderate Low - Low Low Low High

Francis et al. (2012) HARP Low Moderate Low Low Low Low Moderate Moderate Moderate

Ginsburg et al. (2018) CAMELS Low Low Low Low Low Low Low Low High

Hendriks et al. (2013) NESDA Low Moderate Low Low Low Low Low Low High

Kates et al. (2019) - Moderate Low Low Low - Low High Moderate Moderate

Kessler et al. (2002) ECA-SP/ MHS-OHS/
NEMESIS/NCS

Low - Low Low - Low Low Low High

Klein Hofmeijer-Sevink et al. (2018) NESDA Low Moderate Low Low Low Low Low Low High

Knappe et al. (2009) EDSP Low Low Low Low Low Low High Moderate Moderate

Koenen et al. (2009) DMHDS Low Low Low Low Low Low Low Low High

Last et al. (1996) - Low Moderate Low Low - Low High Moderate Moderate

Mackenzie et al. (2014) NESARC Low Low Low Low - Low Low Low High

Nay et al. (2013) NESARC Low High Moderate Low - Moderate Low High Low

Olino et al. (2010) OADP Low Low Low Low - Low Low Low High

O’Rourke et al. (1996) - High Low Moderate High High Moderate High High Low

Pagano et al. (2007) HARP Low Low Low Low Low Low Low Low High

Rodriguez et al. (2006) PCAP Low Moderate Low Low - Low Moderate Moderate Moderate

Rosenberg et al. (1994) CNCPS (Phase II) Low Moderate Low Low - High - Moderate Moderate



Predictors of anxiety disorder persistence

181

6

RESULTS

Table S4. Quality assessment of included studies based on QUIPS tool, supplemented with the domain 
sample size

Study Study Risk of bias Risk of bias Total risk of 
bias

Overall 
qualityStudy 

participation
Study attrition Prognostic 

Factor
Outcome 
measure-
ment

Covariate 
adjustment

Statistical 
analysis and 
reporting

Sample 
size*

Albor et al. (2017) MAMHS Low Low Low Low - Low Low Low High

Almeida et al. (2012) DEPS-GP Low High Low Low Low Low Low Moderate Moderate

Alnaes et al. (1999) Oslo Low Low Low Low Moderate Moderate High High Low

Batelaan et al. (2012) NEMESIS Low Low Low Low Low Low Low Low High

Blanco et al. (2011) NESARC Low Moderate Low Low Low Low Low Low High

Boschloo et al. (2012) NESDA Low Low Low Low Low Low Low Low High

Bringager et al. (2008) Oslo Low Low Low Low - Low High Moderate Moderate

Bruce et al. (2005) HARP Low Low Low Low Low Low Low Low High

Bufferd et al. (2018) New York Low Low Low Low - Low High Moderate Moderate

Cox et al. (2011) NESARC Low High Low Low Low Low Low Moderate Moderate

De Venter et al. (2017) NESDA Low High Low Low Low Low Low Moderate Moderate

Druiven et al. (2019) NESDA Low Moderate Low Low Low Low Low Low High

Fava et al. (2001) Bologna Low Low Moderate Low - Low High Moderate Moderate

Ford et al. (2017) BCAMHS Low Low Moderate Low - Low Low Low High

Francis et al. (2012) HARP Low Moderate Low Low Low Low Moderate Moderate Moderate

Ginsburg et al. (2018) CAMELS Low Low Low Low Low Low Low Low High

Hendriks et al. (2013) NESDA Low Moderate Low Low Low Low Low Low High

Kates et al. (2019) - Moderate Low Low Low - Low High Moderate Moderate

Kessler et al. (2002) ECA-SP/ MHS-OHS/
NEMESIS/NCS

Low - Low Low - Low Low Low High

Klein Hofmeijer-Sevink et al. (2018) NESDA Low Moderate Low Low Low Low Low Low High

Knappe et al. (2009) EDSP Low Low Low Low Low Low High Moderate Moderate

Koenen et al. (2009) DMHDS Low Low Low Low Low Low Low Low High

Last et al. (1996) - Low Moderate Low Low - Low High Moderate Moderate

Mackenzie et al. (2014) NESARC Low Low Low Low - Low Low Low High

Nay et al. (2013) NESARC Low High Moderate Low - Moderate Low High Low

Olino et al. (2010) OADP Low Low Low Low - Low Low Low High

O’Rourke et al. (1996) - High Low Moderate High High Moderate High High Low

Pagano et al. (2007) HARP Low Low Low Low Low Low Low Low High

Rodriguez et al. (2006) PCAP Low Moderate Low Low - Low Moderate Moderate Moderate

Rosenberg et al. (1994) CNCPS (Phase II) Low Moderate Low Low - High - Moderate Moderate
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Table S4. Quality assessment of included studies based on QUIPS tool, supplemented with the domain 
sample size

Study Study Risk of bias Risk of bias Total risk of 
bias

Overall 
qualityStudy 

participation
Study attrition Prognostic 

Factor
Outcome 
measure-
ment

Covariate 
adjustment

Statistical 
analysis and 
reporting

Sample 
size*

Schoevers et al. (2005) AMSTEL Low Low Low Low - Low High Moderate Moderate

Schotanus-Dijkstra et al. (2019) NEMESIS-2 Low Low Low Low Low Low Low Low High

Schuurmans et al. (2005) LASA Low Low Low Low - Low High Moderate Moderate

Skodol et al. (2014) NESARC Low High Low Low Low Low Low Moderate Moderate

Spinhoven et al. (2011) NESDA Low Low Low Low Low Low Low Low High

Spinhoven et al. (2017) NESDA Low Low Low Low - Low Low Low High

Spinhoven et al. (2018) NESDA Low Moderate Low Low Low Low Low Low High

Struijs et al. (2018) (a) NESDA Low Moderate Low Low - Low Low Low High

Struijs et al. (2018) (b) NESDA Low Low Low Low Low Low Low Low High

Svanborg et al. (2008) Stockholm Low Low Low Low - Low - Low High

Van Mill et al. (2014) NESDA Low Moderate Low Low Low Low Low Low High

Van Milligen et al. (2012) NESDA Low Low Low Low Low Low Low Low High

Vergés et al. (2014) NESARC Moderate High Low Low Low Low Low Moderate Moderate

Voltas et al. (2017) - Low Moderate Moderate Low - Low Low Moderate Moderate

Vreeburg et al. (2013) NESDA Low Low Low Low Low Low Low Low High

Wardenaar et al. (2012) NESDA Low Moderate Low Low Low Low Low Low High

Weisberg et al. (2002) HARP Low High Low Low - Low Low Moderate Moderate

Yonkers et al. (2003) HARP Low - Low Low - Low Low Low High

* Based on combination of two methods: 1. Rule of thumb saying minimal sample size required is 104 
+ k, where k is the number of independent variables; 2. Determined on Figure 7.10 (medium effect 
size) in: A. Field (2009). Discovering statistics using SPSS, third edition. Sage Publications Ltd, London, 
UK, pp. 222-223. 
Abbreviations: AMSTEL: Amsterdam Study of the Eldery; BCAMHS: British Child and Adolescent 
Mental Health Surveys; Bologna: Affective Disorders Program University of Bologna; CAMELS: 
Child/Adolescent Anxiety Multimodal Extended Long-term Study; CNCPS (Phase II): Cross National 
Collaborative Panic Study (Phase II) Denmark; DEPS-GP: Depression and Early Prevention of 
Suicide in General Practice; DMHDS: Dunedin Multidisciplinary Health and Development Study 
New Zealand; 

ECA-SP: Epidemiological Catchment Area Study City of São Paulo Brazil; EDSP: Early Developmental 
Stages of Psychopathology Munich Germany; HARP: Harvard/Brown Anxiety Disorders Research 
Program; LASA: Longitudinal Aging Study Amsterdam the Netherlands; MAMHS: Mexican Adolescent 
Mental Health Survey; MHS-OHS: Mental Health Supplement to the Ontario Health Survey Canada; 
NEMESIS: Netherlands Mental Health Survey and Incidence Study; NESARC: National Epidemiologic 
Survey on Alcohol and Related Conditions; NESDA: Netherlands Study of Depression and Anxiety; 
New York: General population around Stony Brook University, New York; NCS: National Comorbidity 
Survey United States; OADP: Longitudinal study high school students Oregon USA; Oslo: Outpatient 
Section Psychiatry, Oslo, Norway; PCAP: Primary Care Anxiety Project USA; Stockholm: Psychiatric 
care Stockholm, Sweden.
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Table S4. Quality assessment of included studies based on QUIPS tool, supplemented with the domain 
sample size

Study Study Risk of bias Risk of bias Total risk of 
bias

Overall 
qualityStudy 

participation
Study attrition Prognostic 

Factor
Outcome 
measure-
ment

Covariate 
adjustment

Statistical 
analysis and 
reporting

Sample 
size*

Schoevers et al. (2005) AMSTEL Low Low Low Low - Low High Moderate Moderate

Schotanus-Dijkstra et al. (2019) NEMESIS-2 Low Low Low Low Low Low Low Low High

Schuurmans et al. (2005) LASA Low Low Low Low - Low High Moderate Moderate

Skodol et al. (2014) NESARC Low High Low Low Low Low Low Moderate Moderate

Spinhoven et al. (2011) NESDA Low Low Low Low Low Low Low Low High

Spinhoven et al. (2017) NESDA Low Low Low Low - Low Low Low High

Spinhoven et al. (2018) NESDA Low Moderate Low Low Low Low Low Low High

Struijs et al. (2018) (a) NESDA Low Moderate Low Low - Low Low Low High

Struijs et al. (2018) (b) NESDA Low Low Low Low Low Low Low Low High

Svanborg et al. (2008) Stockholm Low Low Low Low - Low - Low High

Van Mill et al. (2014) NESDA Low Moderate Low Low Low Low Low Low High

Van Milligen et al. (2012) NESDA Low Low Low Low Low Low Low Low High

Vergés et al. (2014) NESARC Moderate High Low Low Low Low Low Moderate Moderate

Voltas et al. (2017) - Low Moderate Moderate Low - Low Low Moderate Moderate

Vreeburg et al. (2013) NESDA Low Low Low Low Low Low Low Low High

Wardenaar et al. (2012) NESDA Low Moderate Low Low Low Low Low Low High

Weisberg et al. (2002) HARP Low High Low Low - Low Low Moderate Moderate

Yonkers et al. (2003) HARP Low - Low Low - Low Low Low High

* Based on combination of two methods: 1. Rule of thumb saying minimal sample size required is 104 
+ k, where k is the number of independent variables; 2. Determined on Figure 7.10 (medium effect 
size) in: A. Field (2009). Discovering statistics using SPSS, third edition. Sage Publications Ltd, London, 
UK, pp. 222-223. 
Abbreviations: AMSTEL: Amsterdam Study of the Eldery; BCAMHS: British Child and Adolescent 
Mental Health Surveys; Bologna: Affective Disorders Program University of Bologna; CAMELS: 
Child/Adolescent Anxiety Multimodal Extended Long-term Study; CNCPS (Phase II): Cross National 
Collaborative Panic Study (Phase II) Denmark; DEPS-GP: Depression and Early Prevention of 
Suicide in General Practice; DMHDS: Dunedin Multidisciplinary Health and Development Study 
New Zealand; 

ECA-SP: Epidemiological Catchment Area Study City of São Paulo Brazil; EDSP: Early Developmental 
Stages of Psychopathology Munich Germany; HARP: Harvard/Brown Anxiety Disorders Research 
Program; LASA: Longitudinal Aging Study Amsterdam the Netherlands; MAMHS: Mexican Adolescent 
Mental Health Survey; MHS-OHS: Mental Health Supplement to the Ontario Health Survey Canada; 
NEMESIS: Netherlands Mental Health Survey and Incidence Study; NESARC: National Epidemiologic 
Survey on Alcohol and Related Conditions; NESDA: Netherlands Study of Depression and Anxiety; 
New York: General population around Stony Brook University, New York; NCS: National Comorbidity 
Survey United States; OADP: Longitudinal study high school students Oregon USA; Oslo: Outpatient 
Section Psychiatry, Oslo, Norway; PCAP: Primary Care Anxiety Project USA; Stockholm: Psychiatric 
care Stockholm, Sweden.
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Table S5. Summary and studies reporting predictors of persistence. Total number of studies: 48
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Socio-demographic characteristics 38 79

Female gender 7 18 + + n n n n n n + n n n n n

Age 5 16 + + + n n n + n n n n n

Education 2 10 - n n n n n n

Financial crisis / unemployment/income 3 5 + + n n n n

Insurance 0 1 n

Nativity (US born) 1 2 - n

Race / ethnicity 0 3 n n n

Urbanicity 0 2 n

Relationships / social class/ marital status/participant 
or family functioning/ children in household

9 9 + - n n n - + + + n n

Socio-economic status (education + occupation + 
income)

1 5 + n n

Childhood adversity (incl. factors related to parenting 
style)

5 4 + + n + n n

Religion 0 1 n

Life events 4 3 n + + n

Social support 1 0 -

Clinical characteristics 60 61

Anxiety symptom severity 8 7 + + + n + n n

Depressive symptom severity 3 4 + + n

Symptom duration / duration of episodes 5 5 n + n + n

Number of episodes 0 3 n n

History of remitted anxiety or depressive disorder, 
same or other than index disorder

2 3 + n

Age of onset 4 3 + n n

Panic attacks / anxiety arousal 4 1 + + + n

Comorbid anxiety disorders / symptoms 6 7 n + + n n +2 + + +

Comorbid depressive disorder / symptoms 5 9 + + n + + n n n + n
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Table S5. Summary and studies reporting predictors of persistence. Total number of studies: 48
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Insurance 0 1 n

Nativity (US born) 1 2 - n
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Urbanicity 0 2 n
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or family functioning/ children in household

9 9 + - n n n - + + + n n

Socio-economic status (education + occupation + 
income)

1 5 + n n

Childhood adversity (incl. factors related to parenting 
style)

5 4 + + n + n n

Religion 0 1 n

Life events 4 3 n + + n

Social support 1 0 -

Clinical characteristics 60 61

Anxiety symptom severity 8 7 + + + n + n n

Depressive symptom severity 3 4 + + n

Symptom duration / duration of episodes 5 5 n + n + n

Number of episodes 0 3 n n

History of remitted anxiety or depressive disorder, 
same or other than index disorder

2 3 + n

Age of onset 4 3 + n n

Panic attacks / anxiety arousal 4 1 + + + n

Comorbid anxiety disorders / symptoms 6 7 n + + n n +2 + + +

Comorbid depressive disorder / symptoms 5 9 + + n + + n n n + n
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Table S5. Continued
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Personality disorders 8 1 + + n + + +

Personality trait / dysfunction 1 1 +

Type of anxiety disorder 1 0 +

Other psychiatric disorders / symptoms 2 3 + n n n +

Past 12-month treatment seeking 2 0 + +

Psychological treatment / therapy 2 6 + n n n

Antidepressants use 1 5 n n n +

Benzodiazepines use 2 1 n + +

No acute treatment response / poor clinical status 
after treatment

2 0 +

Treatment type 0 1 n

Psychosocial impairment 1 1

Lifetime suicide attempts 1 0 +

IDS-SR dimensions anxiety-arousal & mood-cognition 1 0

Psychological 23 13

Avoidance 4 0 + +

Neuroticism 3 2 +

Extraversion 3 0 +

External locus of control/ mastery 1 1

Rumination 0 3

Worry 2 1

Repetitive negative thinking (i.e., rumination + worry) 1 0

Latent factor (based on: neuroticism, rumination, 
worry, anxiety sensitivity)

1 0

Anxiety sensitivity 2 0

Behavioral inhibition 2 0 +

Behavioral activation 0 1

Trait avoidance tendency 1 0

Approach avoidance tendendy 0 1
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Table S5. Continued
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Personality disorders 8 1 + + n + + +

Personality trait / dysfunction 1 1 +

Type of anxiety disorder 1 0 +

Other psychiatric disorders / symptoms 2 3 + n n n +

Past 12-month treatment seeking 2 0 + +

Psychological treatment / therapy 2 6 + n n n

Antidepressants use 1 5 n n n +

Benzodiazepines use 2 1 n + +

No acute treatment response / poor clinical status 
after treatment

2 0 +

Treatment type 0 1 n

Psychosocial impairment 1 1

Lifetime suicide attempts 1 0 +

IDS-SR dimensions anxiety-arousal & mood-cognition 1 0

Psychological 23 13

Avoidance 4 0 + +

Neuroticism 3 2 +

Extraversion 3 0 +

External locus of control/ mastery 1 1

Rumination 0 3

Worry 2 1

Repetitive negative thinking (i.e., rumination + worry) 1 0

Latent factor (based on: neuroticism, rumination, 
worry, anxiety sensitivity)

1 0

Anxiety sensitivity 2 0

Behavioral inhibition 2 0 +

Behavioral activation 0 1

Trait avoidance tendency 1 0

Approach avoidance tendendy 0 1
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Positive emotionality 1 0 -

Negative emotionality 0 1 n

Shyness 1 0 +

Hopelessness 0 1

Self-efficacy 0 1

Mental well-being 1 0

Mental / cognitive functioning 0 1

Biological 18 26

Chronotype 0 1 n

Somatic diseases / chronic diseases 4 2 + + +

Physically inactive / BMI 0 3 n n

Physical or global functioning / hand grip strength 1 3 n n

Lung function 0 1

Medical problems around birth 0 1 n

Sleep duration 2 0

IQ 0 2 n n

Family history of anxiety disorder 2 2 + n

Family history of depressive or psychiatric disorder 1 1 +

Parental history of substance use disorder 1 1

Alcohol use / dependence / disorder 2 5 n + + n n n

Nicotine dependence/ smoker 2 2 n + n +

Substance use disorder/ substance use 2 2 n + n

Cortisol awakening response 1 0

Other 2 0

Utilization of healthcare 1 0

Health related quality of life 1 0 +
1 = retrospective study. 
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Negative emotionality 0 1 n
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Hopelessness 0 1

Self-efficacy 0 1

Mental well-being 1 0
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Biological 18 26

Chronotype 0 1 n

Somatic diseases / chronic diseases 4 2 + + +

Physically inactive / BMI 0 3 n n

Physical or global functioning / hand grip strength 1 3 n n

Lung function 0 1

Medical problems around birth 0 1 n

Sleep duration 2 0

IQ 0 2 n n

Family history of anxiety disorder 2 2 + n

Family history of depressive or psychiatric disorder 1 1 +

Parental history of substance use disorder 1 1

Alcohol use / dependence / disorder 2 5 n + + n n n

Nicotine dependence/ smoker 2 2 n + n +

Substance use disorder/ substance use 2 2 n + n

Cortisol awakening response 1 0

Other 2 0

Utilization of healthcare 1 0

Health related quality of life 1 0 +
1 = retrospective study. 
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Socio-demographic characteristics 38 79

Female gender 7 18 + n n + n n n n n + +

Age 5 16 n n n + n n n n n

Education 2 10 n n n n -

Financial crisis / unemployment/income 3 5 +

Insurance 0 1

Nativity 1 2 n

Race / ethnicity 0 3

Urbanicity 0 2

Relationships / social class/ marital status/ participant or family 
functioning

9 9 n n - n n

Socio-economic status (education + occupation + income) 1 5 n n

Childhood adversity (incl. factors related to parenting style) 5 4 + n +

Religion 0 1

Life events 4 3 + n +

Social support 1 0

Clinical characteristics 60 61

Anxiety symptom severity 7 7 n + n n n + +

Depressive symptom severity 3 4 n + n n

Symptom duration / duration of episodes 5 5 n + n + +

Number of episodes 0 3 n

History of remitted anxiety or depressive disorder or symptoms, 
same or other than index disorder

2 3 n n +

Age of onset 4 3 n - - -

Panic attacks / anxiety arousal 4 1 +
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Socio-demographic characteristics 38 79

Female gender 7 18 + n n + n n n n n + +

Age 5 16 n n n + n n n n n

Education 2 10 n n n n -

Financial crisis / unemployment/income 3 5 +

Insurance 0 1

Nativity 1 2 n

Race / ethnicity 0 3

Urbanicity 0 2

Relationships / social class/ marital status/ participant or family 
functioning

9 9 n n - n n

Socio-economic status (education + occupation + income) 1 5 n n

Childhood adversity (incl. factors related to parenting style) 5 4 + n +

Religion 0 1

Life events 4 3 + n +

Social support 1 0

Clinical characteristics 60 61

Anxiety symptom severity 7 7 n + n n n + +

Depressive symptom severity 3 4 n + n n

Symptom duration / duration of episodes 5 5 n + n + +

Number of episodes 0 3 n

History of remitted anxiety or depressive disorder or symptoms, 
same or other than index disorder

2 3 n n +

Age of onset 4 3 n - - -

Panic attacks / anxiety arousal 4 1 +
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Comorbid anxiety disorders / symptoms 6 7 n n n n

Comorbid depressive disorder / symptoms 5 9 n n n n

Personality disorders 8 1 + + +

Personality trait / dysfunction 1 1 n

Type of anxiety disorder 1 0

Other psychiatric disorders/symptoms 2 3

Past 12-month treatment seeking 2 0

Psychological treatment / therapy 2 6 n +3 n n

Antidepressants use 1 5 n n

Benzodiazepines use 2 1

No acute treatment response / poor clinical status after 
treatment

2 0 +

Treatment type 0 1

Psychosocial impairment 1 1 + n

Lifetime suicide attempts 1 0

IDS-SR dimensions anxiety-arousal & mood-cognition 1 0 +

Psychological 23 13

Avoidance 4 0 + +

Neuroticism 3 2 + n n +

Extraversion 3 0 - -

External locus of control/ mastery 1 1 n +

Rumination 0 3 n n n

Worry 2 1 n + +

Repetitive negative thinking (i.e., rumination + worry) 1 0 +
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Comorbid anxiety disorders / symptoms 6 7 n n n n

Comorbid depressive disorder / symptoms 5 9 n n n n

Personality disorders 8 1 + + +

Personality trait / dysfunction 1 1 n

Type of anxiety disorder 1 0

Other psychiatric disorders/symptoms 2 3

Past 12-month treatment seeking 2 0

Psychological treatment / therapy 2 6 n +3 n n

Antidepressants use 1 5 n n

Benzodiazepines use 2 1

No acute treatment response / poor clinical status after 
treatment

2 0 +

Treatment type 0 1

Psychosocial impairment 1 1 + n

Lifetime suicide attempts 1 0

IDS-SR dimensions anxiety-arousal & mood-cognition 1 0 +

Psychological 23 13

Avoidance 4 0 + +

Neuroticism 3 2 + n n +

Extraversion 3 0 - -

External locus of control/ mastery 1 1 n +

Rumination 0 3 n n n

Worry 2 1 n + +

Repetitive negative thinking (i.e., rumination + worry) 1 0 +
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Latent factor (based on: neuroticism, rumination, worry, anxiety 
sensitivity)

1 0 +

Anxiety sensitivity 2 0 + +

Behavioral inhibition 2 0 +

Behavioral activation 0 1 n

Trait avoidance tendency 1 0 +

Approach avoidance tendency 0 1 n

Positive emotionality 1 0

Negative emotionality 0 1

Shyness 1 0

Hopelessness 0 1 n

Self-efficacy 0 1 n

Mental well-being 1 0 -

Mental / cognitive functioning 0 1 n

Biological 18 26

Chronotype 0 1

Somatic diseases / chronic diseases 4 2 + n n

Physically inactive / BMI 0 3 n

Physical functioning / hand grip strength 1 3 n -

Lung function 0 1 n

Medical problems around birth 0 1

Sleep duration 2 0 + 
& -

IQ 0 2

Family history of anxiety disorder 2 2 + n
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Latent factor (based on: neuroticism, rumination, worry, anxiety 
sensitivity)

1 0 +

Anxiety sensitivity 2 0 + +

Behavioral inhibition 2 0 +

Behavioral activation 0 1 n

Trait avoidance tendency 1 0 +

Approach avoidance tendency 0 1 n

Positive emotionality 1 0

Negative emotionality 0 1

Shyness 1 0

Hopelessness 0 1 n

Self-efficacy 0 1 n

Mental well-being 1 0 -

Mental / cognitive functioning 0 1 n

Biological 18 26

Chronotype 0 1

Somatic diseases / chronic diseases 4 2 + n n

Physically inactive / BMI 0 3 n

Physical functioning / hand grip strength 1 3 n -

Lung function 0 1 n

Medical problems around birth 0 1

Sleep duration 2 0 + 
& -

IQ 0 2

Family history of anxiety disorder 2 2 + n
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Family history of depressive or psychiatric disorder 1 1 n

Parental history of substance use disorder 1 1 n +

Alcohol use / dependence / disorder 2 5 n

Nicotine dependence/ smoker 2 2

Substance use disorder/ substance use 2 2 +

Cortisol awakening response 1 0 _

Other 2 0

Utilization of health care 1 0 -

Health related quality of life 1 0
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GENERAL DISCUSSION

The research described in this thesis was centered around the question why so many 
anxiety disorders are characterized by a persistent course and by what factors this course 
is determined. Despite the multitude of studies on anxiety disorders, much is still unknown 
about the course over several years. This is because most of the studies in the literature were 
cross-sectional and retrospective (and therefore subject to recall bias). The central aim of 
the research in my thesis was to get more insight into the longitudinal multi-year naturalistic 
course of anxiety disorders and to identify the factors that are associated with this course. 
Important knowledge gaps with respect to stability of diagnoses, underlying mechanisms 
and putative predictors of the longitudinal course were addressed. 

To achieve this aim, I have not only studied the course of anxiety disorders, but also 
the changes in severity of anxiety symptoms. Anxiety disorder diagnoses are based on 
the classifications of the Diagnostic and Statistical Manual of Mental Disorders (DSM) or 
the International Classification of Diseases (ICD) [1,2]. These classifications are mainly 
categorical and have limitations such as high rates of comorbidity between the different 
anxiety disorders and between anxiety and depressive disorders, and unclear diagnostic 
boundaries. Moreover, the categorical systems do not take into account symptoms that fall 
below the threshold in terms of number and severity, which leads to a loss of information [3–
5]. These limitations of the categorical classification systems led to the recognition that the 
categorical classification would benefit from complementing it with dimensional elements. 
One way to meet the demand for a more dimensional approach is to study fluctuations 
in anxiety symptoms for the analysis of their course, rather than the categorically defined 
diagnostic categories. Anxiety symptoms are not restricted to diagnostic boundaries and 
are also present at the subthreshold diagnostic level [6]. Yet, they are key features of anxiety 
disorders, and as such changes in severity of anxiety symptoms reflect important aspects 
of the course of anxiety disorders. Studying both anxiety disorder diagnoses and anxiety 
symptoms created the possibility to approach the longitudinal course of anxiety disorders 
on both of these levels. 

The general discussion of my thesis starts with an overview of the main findings and 
conclusions. These findings are arranged on the basis of the two viewpoints: severity 
of anxiety symptoms and course of anxiety disorders. Second, I will discuss the findings 
and place them in the context of existing literature. Third, I will give a reflection on the 
methodology used in the studies of this thesis, to provide insight into the benefits and pitfalls 
of these methodologies. Fourth, the potential impact of the findings for clinical practice will 
be outlined and recommendations for future studies will be given. I will finish with a general 
conclusion based on the results of the research in my thesis.
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SUMMARY OF MAIN FINDINGS

Severity of anxiety symptoms: associations with cognitive factors and with chronotype 
(Chapters 2, 3, and 4)
Changes in the severity of anxiety symptoms were analysed and the longitudinal associations 
with the cognitive factors anxiety sensitivity and locus of control were examined. Furthermore, 
I investigated whether changes in severity of anxiety symptoms were associated with 
changes in chronotype. 

Chapter 2
Research questions: How stable is anxiety sensitivity over a period of two years? Are 
changes in anxiety sensitivity associated with changes in severity of anxiety symptoms? 
The psychological construct anxiety sensitivity is linked to the onset of anxiety symptoms, 
panic attacks and to the onset of anxiety and depressive disorders, as well as to other 
disorders which were formerly classified as Axis I disorders [7–10]. Anxiety sensitivity was 
also found to be a predictor of persistence of anxiety disorders [11]. Nevertheless, although 
the severity of anxiety symptoms is one of the key factors in the prognosis of anxiety and 
depressive disorder course trajectories, the association of anxiety sensitivity with severity 
of anxiety symptoms is unclear. The first aim was to test the stability of anxiety sensitivity 
over a two-year period. Subjects from a NESDA sample were used who were diagnosed 
with an anxiety disorder, a depressive disorder or both and subjects without an anxiety or 
depressive disorder. I found that anxiety sensitivity is relatively stable over the two-year 
period. Yet, a mean-level decrease was found with moderate effect size. The second aim 
was to analyse whether the change in anxiety sensitivity was associated with a concurrent 
change in severity of anxiety symptoms. In univariable and multivariable analyses I found 
that this longitudinal association exists. This finding that a decrease in anxiety sensitivity 
is associated with a decrease in severity of anxiety symptoms may imply that intervening 
on anxiety sensitivity may be beneficial for all subjects who are suffering from anxiety 
symptoms. 

Chapter 3
Research questions: Is locus of control a stable personality trait? What are the bidirectional 
relationships between locus of control orientation, symptom levels of anxiety and depression, 
and life-events? 
Cognitive vulnerabilities are important in the aetiology and maintenance of anxiety 
disorders [12,13]. One major cognitive vulnerability factor is locus of control (LOC), which 
reflects an individual’s perception about the ability to control the personal environment 
and future [14,15]. LOC is usually considered to be a personality trait and therefore thought 
to be moderately stable over time, but as with other personality traits it was found that 
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LOC can change over time, especially for specific age groups or in case of specific role 
transitions such as parenthood [16,17]. LOC is operationalized as a unidimensional scale 
that runs from an external orientation (the belief that the outcomes of your life are the 
result of fate, luck, or chance) to an internal orientation (the belief that the outcomes 
of your life are the result of your own actions). Someone with an external orientation 
usually experiences more stress and is more prone to develop an anxiety or depressive 
disorder (see Chapter 3). Despite all this knowledge, little is known about the longitudinal 
relationships between LOC and severity of anxiety and depressive symptoms, nor about 
the influences of negative and positive life-events on these relationships. Such analyses 
require a longitudinal study design with repeated measures. The stability of LOC over 
nine years was investigated. In addition, the bidirectional relationships between LOC 
orientation, symptom levels of anxiety and depression, and positive and negative life-
events were disentangled over this time period and five assessment waves. LOC was 
found to be rather stable over nine years. As with anxiety sensitivity, despite its stability, 
LOC can change; on average LOC became slightly more internally oriented during these 
nine years. A more external LOC, but not an internal LOC, predicted higher severity of 
anxiety and depressive symptoms, whereas LOC did not predict the incidence of life-
events. For the reverse associations I found something remarkable. Severity of anxiety 
symptoms proved not to predict LOC, whereas higher severity of depressive symptoms 
did predict a more external LOC. Negative life-events also predicted a more external 
LOC, while positive life-events predicted a more internal LOC. These prospective 
associations between LOC and severity of anxiety and depressive symptoms indicate 
that processes that yield a more internally oriented LOC could alleviate the burden of 
anxiety and depressive symptoms. 

Chapter 4
Research questions: Is chronotype a stable trait or can it change over a period of seven 
years? Are changes in severity of anxiety and depressive symptoms longitudinally associated 
with changes in chronotype? 
Circadian rhythms are reflected in the concept chronotype, or an individual’s preferred timing 
of sleep and activity. Chronotype is the expression of genetic predisposition and environmental 
factors [18,19] and is usually considered as a relatively stable trait-like construct [20,21]. Some 
prefer activities early in the day (morning types), while their counterparts (evening types) are 
more active later on the day and go to sleep later [21,22]. There are indications that being 
an evening-type is a vulnerability for developing a depression. However, the findings until 
now are contradictory. For anxiety, an association with chronotype has not been found. The 
first aim was to test the stability of chronotype over a period of seven years. The second 
aim was to analyse whether a longitudinal association exists between a change in severity 
of anxiety and depressive symptoms and a change in chronotype. The results indicate 
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that chronotype is moderate stable, yet can change substantially at the individual level. A 
longitudinal association was found between change in severity of depressive symptoms 
and change in chronotype, but no association was found for change in severity of anxiety 
symptoms and change in chronotype.

Anxiety disorders: stability of diagnoses over time and predictors of a persistent course 
Chapter 5
Research questions: How stable is the diagnostic classification of anxiety disorders over 
time? Does this stability differ between subjects with a chronic course and subjects with a 
course characterized by remissions and subsequent relapses?
Subjects with a current anxiety disorder diagnosis at baseline were selected from the 
Netherlands Study of Depression and Anxiety (NESDA). I investigated the presence and type 
of anxiety disorder diagnoses after 2-, 4-, and 6-year follow-up. Transition from one anxiety 
disorder diagnosis to another was common and percentages ranged from 21.1% for social 
anxiety disorder to 46.3% for panic disorder with agoraphobia after six years of follow-up. 
Transition percentages were higher when subjects had a chronic anxiety disorder diagnosis 
compared to subjects who had remissions followed by relapses during the follow-up period. 
These longitudinal patterns indicate that anxiety disorder diagnoses are not stable over time. 
This instability of diagnoses raises the question whether the classification of the different 
diagnoses of anxiety disorders is sufficiently substantiated. This finding undermines the 
validity of the different categories of anxiety disorders. A more pronounced dimensional 
approach to the classification of anxiety disorders seems appropriate. This perspective is 
elaborated upon in more detail below in the section on the dimensional perspectives on 
psychopathology. 

Chapter 6
Research question: What factors can be identified that predict a persistent course of anxiety 
disorders? 
Investigations at predictors of onset of anxiety disorders have frequently been performed 
(see for instance [23–25]), yet there are many questions left regarding the predictors of 
persistent anxiety disorders. In this study I conducted a systematic literature search and 
reviewed studies reporting on predictors of a persistent course across the lifespan. In 
addition, the strength of the evidence of predictors was indicated. I found that anxiety 
disorder persistence was notably predicted by clinical and psychological characteristics, 
in particular by having panic attacks, comorbid personality disorders, recent treatment 
seeking, poor clinical status after treatment, higher severity and longer duration of 
avoidance behaviour, lower extraversion, higher anxiety sensitivity, and higher behavioural 
inhibition. Unlike what was found for onset of anxiety disorders, socio-economic factors 
could not be related to a persistent course. Based on this review, patients at risk of a 
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persistent anxiety disorder can be identified, which may help us to better understand 
anxiety disorders and improve treatment strategies. In addition, the results can be used in 
epidemiological longitudinal studies to further improve the knowledge of the naturalistic 
course of anxiety disorders. 

REFLECTION ON THE MAIN FINDINGS

In this paragraph the results, as summarized above, are being discussed and placed in the 
context of the literature. In particular, the relevance will be discussed with respect to the following 
topics: dimensional or categorial approach of anxiety disorders; anxiety and depression: two 
sides of the same coin?; trait versus state; and predictors of a persistent course. 

Dimensional or categorical
All anxiety disorders showed high transition percentages over six years follow-up. This means 
that a patient with a specific anxiety disorder diagnosis at intake can develop symptoms that 
are indicative of other anxiety disorders over time, so that the diagnosis must be replaced 
by a different anxiety disorder diagnosis. In addition, in previous studies it was found that 
diagnostic categories cannot always reliably be differentiated [26]. Co-occurrence of distinct 
disorders is the rule, rather than the exception and boundaries between categories are not 
always clear [5]. Our findings in combination with prior literature raised the question how 
clinically useful the distinction of separate anxiety disorder diagnoses is and whether this 
distinction is sufficiently valid in scientific terms. This refers to the debate about ‘splitting 
or lumping’ disorders in psychiatric diagnoses, which already began in the 60s of the last 
century [27] and is still ongoing. Splitters point to the heterogeneity of anxiety disorders and 
support the division of anxiety disorders into clearly defined categories to arrive at more 
homogenous patient groups. Lumpers point to the fact that similar same etiologic factors 
may result in multiple phenotypic outcomes; they prefer to pull together anxiety disorders, 
despite the different clinical manifestations. Recently other methods are suggested for 
stratification of psychiatric disorders, such as clustering based on data-driven methods or 
normative modelling to unravel the heterogeneity underlying psychiatric disorders (reviewed 
by [28,29]). However, whatever method is used to stratify anxiety disorders, the current 
categorical classification of anxiety disorders is not fully satisfying, and many believe that 
this requires to be supplemented with a dimensional approach. 

In addition to comorbidity of the various anxiety disorders, comorbidity of anxiety and 
depressive disorders is also highly common [30–32]. To do justice to the commonalities 
as well as to the differences of anxiety and depressive disorders and to provide a more 
adequate description of the psychopathology of these disorders, more nuanced models 
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have been developed [12,33–36], which were described in more detail in the introduction 
section of this thesis. The Hierarchical Taxonomy Of Psychopathology (HiTOP) model [37] 
was developed to address the aforementioned diagnostic problems and was meant as an 
alternative to the current classifications of the Diagnostic and Statistical Manual of Mental 
Disorders (DSM) and the International Classification of Diseases (ICD) [1,2]. This HiTOP model 
is an interesting, well-designed model that addresses some disadvantages of the classical 
categorical classification. Yet, it misses other aspects (see [38]) and therefore gives the 
impression of a 2D photo of a 3D reality. Especially the factor time is important in this context. 
Symptoms of anxiety disorders may change over time, comorbidities with other disorders 
can develop or disappear, and one disorder can switch to one or more other disorders. The 
categorization of HiTOP ignores these temporal changes and with that the model does 
insufficiently justice to the true nature of anxiety (and other) disorders. Furthermore, such a 
hierarchical classification with the allocation of generalized anxiety disorder (GAD) and major 
depressive disorder (MDD) in one group and the other anxiety disorders in another group 
is not only endorsed, but also disputed. 

Our studies do not provide any information as to whether GAD should be assigned to anxiety 
or depressive disorders, as the associations between anxiety and depressive disorders 
was not the subject of our research. However, Beesdo et al. [39] found that GAD has more 
in common with the fear anxiety disorders than with depression as to risk factors and 
longitudinal course types. Zbozinek et al. [40] concluded that the high comorbidity rates 
between anxiety and mood disorders, in particular GAD and MDD, are likely inflated because 
of overlapping diagnostic symptoms and the hierarchical model with the higher order factor 
‘general distress’, on which GAD and MDD load. Furthermore, Hettema et al. [41] reviewed 
the nosologic validity of GAD and MDD. They concluded that GAD and MDD have strong 
overlap, yet there are also clear differences and that the relationship between GAD and MDD 
does not differ from the relationship between other anxiety disorders and MDD. According 
to these authors, distinguishing GAD and MDD as distinct psychiatric diagnoses need not 
to be questioned.

Another dimensional model that is developed to overcome the disadvantages of the categorical 
system is the Research Domain Criteria (RDoC) program of the National Institute of Mental 
Health (NIMH) [42,43]. The RDoC constitutes a framework that has been developed to facilitate 
research on psychopathology. It is aimed especially on genetic and neurobiological analyses, 
while the HiTOP is focused on symptoms and psychopathology. The analogy between the 
RDoC and HiTOP models is that they are dimensional, and they cut through the traditional 
boundaries of diagnoses. HiTOP and RDoC do not compete but complement each other. 
Besides acclaim (see [44]), RDoC also received criticism because of its focus on biologically 
defined units and measures, methodological doubts, and uncertainties about the extent to 
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which this system can supplement the DSM [45–47]. Whether the HiTOP and the RDoC models 
are the solution to the controversy between categorical and dimensional approaches remains 
currently unresolved. The discussion between a categorical or dimensional approach of mental 
disorders, especially anxiety and depressive disorders, has not yet been settled.

In summary, the findings of the studies in this thesis underline that a more dimensional 
approach of anxiety and depressive disorders is more suited to describe the nature and 
course of these disorders than strictly adhering to diagnostic categories and boundaries. 
A dimensional assessment of psychopathology makes it possible to take account of the 
fluctuations in severity of symptoms and changes between symptoms over time. In clinical 
practice, however, diagnoses of anxiety disorders are based on the current categorical 
classification, with the clinical diagnosis also taking into account the impact of a mental 
condition on personal and social functioning. Such a clinical diagnosis is still important 
and also practically useful for providing adequate treatment, despite its inherent problems 
[48]. The HiTOP and RDoC models are promising additions to the existing categorical 
classifications, but their significance for the clinic is still limited. The HiTOP needs further 
development and reconciliation before it can be introduced in the clinic. The RDoC is not 
meant to replace the current diagnostic classification but is especially constructed for 
research purposes. The significance of HiTOP and RDoC for clinical practice lies mainly in 
the fact that these models facilitate the translation of research findings into practice. 

Anxiety and depression: two sides of the same coin?
As indicated in the previous section, comorbidity between anxiety disorders and between 
anxiety and depressive disorders is the rule rather than the exception. Furthermore, switching 
from anxiety to depression, and from depression to anxiety, occurs regularly [31,49]. Anxiety 
and depressive disorders share common aetiology, the genetic correlation between these 
disorders is high (see reviews of [50,51]), and similar neurobiological mechanisms are 
implicated [52]. In addition, anxiety and depressive symptoms overlap and anxiety symptoms 
are frequently found in depression and vice versa. Psychotropic medication, especially 
selective serotonin reuptake inhibitors (SSRIs), is effective in subjects who suffer from anxiety 
and/or depressive disorders [53]. These findings have led to a dispute whether anxiety 
and depressive disorders should be considered as two different entities or as different 
manifestations of one and the same underlying disorder [54]. 

The results of our studies on locus of control and chronotype show that anxiety and depressive 
symptoms are differently associated with both concepts. Whereas severity of depressive 
symptoms was predictive of the locus of control orientation, severity of anxiety symptoms had 
no effect on locus of control. A similar difference was found in the study of chronotype: a change 
in severity of anxiety symptoms had no association with a change in chronotype, while severity 
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of depressive symptoms had. Although anxiety and depressive symptoms cannot be used as 
synonyms for the corresponding disorders, the symptoms are key features of these disorders. 
The differential associations of anxiety and depressive symptoms with locus of control and 
chronotype that I found suggest that anxiety and depressive disorders are not two sides of the 
same coin. This view has already been suggested in the literature. In these previous studies 
differences were reported between the two disorders with regard to risk factors for their onset 
[55]; response mechanisms to SSRIs [53]; and neural systems [56]. An explanation for the many 
commonalities and differences between anxiety and depressive disorders could be that both 
disorders share a common ‘core’ component, or a latent variable underlying both disorders, as 
was suggested by, for example, Blanco et al. [57] and Mansell and McEvoy [58]. In addition to 
this common factor, both disorders have their own unique characteristics, responsible for the 
differences. This view is supported by the results in my thesis on locus of control and chronotype.

Trait versus state
Trait and state concepts are intertwined, and the question arises whether a distinction between 
both concepts can be made clearly. Personality traits are considered to be relatively stable 
during lifetime, while state concepts are considered to be momentary and affected by the 
situation [59]. In our studies of locus of control (LOC), anxiety sensitivity (AS), and chronotype, 
usually considered as traits or trait-like concepts, the rather high rank-order consistencies 
found fit in with the trait concepts, but at the same time the mean-levels changed over time. In 
addition, the stability estimates of LOC, AS, and chronotype equalled the stability estimates of 
severity of anxiety and depressive symptoms, which are more state-like concepts. In addition, 
in compliance with state concepts, LOC was affected by the situation, more specifically by 
intermediate life-events: having experienced more negative life-events predicted a more 
external LOC, more positive life-events predicted a more internal LOC. This clear influence of 
situational factors together with the comparable stability estimates of the trait-like concepts 
LOC, AS, and chronotype, and the state-like concepts anxiety and depressive symptom 
severity show that traits are not static concepts, but can change and are more dynamical 
than is often thought. This supports the set-point theory of Ormel et al. [60], which says that 
personality traits can respond to environmental influences. Following this theory, LOC, AS, 
and chronotype might change due to experienced life-events (experience-dependent set-
point model) or these concepts have a stable component supplemented with a component 
that responds to life-events (mixed set-point model).

Predictors of a persistent course
The systematic review revealed that especially clinical and psychological characteristics 
constitute predictors of a persistent course of anxiety disorders. The findings of this review 
can be used to identify patients at risk of a poor prognosis and may help us to better 
understand anxiety disorders, improve treatment strategies, and inform future studies. 
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Nevertheless, there are some issues that require attention. First, an existing association does 
not always imply a causal relationship. Second, the question whether and how psychotropic 
medication influences the course of anxiety disorders requires a well-designed clinical trial 
and third, predictors of a course with a switch from an anxiety to a depressive disorder 
require investigation too. Special attention should be given to the mechanisms by which 
psychological vulnerabilities exert their influence on the longitudinal course of anxiety 
disorders. The results of this systematic review indicated that psychological vulnerabilities 
may play a key role in the course of anxiety disorders. At the same time, many subjects with 
high psychological vulnerabilities do not develop anxiety disorders nor persistent course 
trajectories. Additional research is needed to eliminate this inconsistency. Despite these 
remaining questions, the results of this review reveal that a multicausal perspective on the 
naturalistic course of anxiety disorders is important which fits in well with the plea in the 
previous paragraph for a more dimensional approach of anxiety disorders. This multicausal 
view has been further elaborated by Jeronimus [61] in the dynamical systems perspective. 
This perspective indicates that anxiety and depressive disorders develop in an environment 
where dynamic interactions between affective, cognitive, and behavioural aspects influence 
emotions, mood, and personality. These processes can result in anxiety and depressive 
disorders. However, how these dynamic processes affect these disorders over the course 
of time remains to be investigated.

METHODOLOGICAL CONSIDERATIONS

Study designs and methodology
All empirical studies, except the systematic review of Chapter 6, were based on data from 
the Netherlands Study of Depression and Anxiety (NESDA). The NESDA study design has 
several strengths, such as the large number of subjects; the inclusion of a high number 
of individuals with a current or a history of anxiety or depressive disorders and healthy 
controls, by which is meant that they have no current anxiety or depressive symptoms or 
disorders nor a history of it [62]; and the relatively low attrition despite the 12-year follow-
up with repeated measurement waves [63]. These characteristics make the NESDA study 
very useful and effective for studying longitudinal research questions. Yet, the NESDA 
study has some limitations that one should keep in mind when interpreting the results. 
First, although attrition is relatively low (13% after 2-years of follow-up), there are some 
determinants associated with attrition: younger age, lower education, not being of North 
European descent, recruitment place Amsterdam, no previous participation in research, and 
having major depressive disorder (MDD). Also subjects with comorbid anxiety-depressive 
disorders and with higher symptom severity were more prone to drop out of the study [63]. 
This selective attrition may limit the generalizability of the outcomes and may have led to 
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a sample where individuals with the most severe pathology are not included. Second, at 
baseline no inclusions were allowed of people with a primary diagnosis of a psychiatric 
disorder that could affect the course trajectories of anxiety and depressive disorders, such 
as a bipolar disorder, obsessive compulsive disorder, or severe addiction disorder [62]. 
Third, most of the NESDA data were collected by means of interviews or self-reporting 
questionnaires. These methods are proven to be highly reliable, but it cannot be excluded 
that there was some information bias [64]. Fourth, the repeated assessment waves are 
effective in detecting changes over time, but the time periods between the measurements 
were relatively long (two or three years), which means that interim developments may have 
been missed. Finally, the studies of this thesis were observational. Despite the usefulness 
of observational studies to identify relationships between variables and outcomes, there is a 
caveat on causality. To establish causal relationships experimental studies are recommended 
(see [65]). Nevertheless, despite these limitations, NESDA is a unique sample that provides 
ample opportunities to study the course of anxiety disorders.

Observational cohort studies, that is the repeated measurement and analysis of data 
from the same group of people, have important advantages compared to cross-sectional 
studies, such as the possibility to investigate developments over time and the examination of 
multiple outcomes [66]. The analysis of longitudinal data, however, requires special statistical 
techniques which enable us to analyse changes in explanatory variables or predictors and 
relate these changes to outcome variables. One disadvantage is that outcomes at group-
level cannot be automatically translated to the individual level. An important aspect that 
plays a role here is that the variance within individuals is three to four times larger than 
at group level, according to Fisher et al. [67]. Nevertheless, research at the group level 
remains relevant. Knowledge about differences between people is just as important as 
knowledge about differences within people. The individual and group level study designs 
have both advantages and disadvantages. It depends on the research question which study 
design is most suitable [68]. If an individual study design is preferred, then the single-case 
experimental design (SCED) could be an interesting method [69]. 

For the systematic review (Chapter 6), I chose to focus solely on studies on trajectories of 
patients with diagnosed anxiety disorders, not on anxiety symptoms. The use of categorical 
diagnoses has large clinical utility. For instance, making a clear distinction between individuals 
with and without disorder diagnosis can inform the clinician who will and will not benefit from 
treatment, which can improve the implementation of effective interventions. Yet, the choice 
to include exclusively studies on anxiety disorders may have led to incorrect exclusion of 
studies that analysed anxiety symptoms. A focus on the trajectories of anxiety symptoms 
would have given the opportunity to take account of subthreshold anxiety disorders and 
comorbidity. However, at the same time my a priori selection criteria prevented bias because 
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studies that were not initially designed to analyse the course of anxiety disorders were 
excluded. Furthermore, there was a large heterogeneity in study designs and methodologies 
of the included studies. One aspect that should be mentioned here is the lack of a clear 
definition in the literature of the concept of ‘persistent anxiety’, due to different definitions 
of remission, recovery, relapse, recurrence and the different time frames used to define 
these concepts. To handle this issue, I have defined a persistent course as having an 
anxiety disorder diagnosis at both baseline and follow-up, but I do realize that this is only 
one approach of the concept of persistence. In addition, a persistent anxiety disorder can 
be either a chronic course or an intermittent course with remissions and relapses. There 
are indications that individuals of these two course types differ in the severity of anxiety 
symptoms and predictors of onset. In addition, some anxiety disorders are more likely to 
have a chronic course, whereas other anxiety disorders more often have an intermittent 
course [70–72]. However, I found insufficient information to substantiate this difference in 
course types for all anxiety disorder diagnoses, and therefore I merged both course types 
and treat them as one persistent course in the analysis. Future studies could separately 
analyse predictors of a chronic course and of an intermittent course, which may reveal more 
detailed information about factors related to these two course types.

In the studies reviewed, different statistical techniques were used to assess predictors of 
anxiety disorder persistence, but also there were large differences in the type and number 
of anxiety disorders studied. Some studies focused on a single anxiety disorder (e.g., panic 
disorder, or generalized anxiety disorder), two, three, or a range of anxiety disorders, or used 
the general term anxiety disorder without further specification. An additional uncertainty 
factor is formed by the different analysis methods that are used. Kempe et al. [73] found 
that logistic regression can give different results when using different time frames. In the 
studies of this systematic review the follow-up periods differed substantially with a range 
from two to twelve years. It seems indicated to perform additional analyses with different 
time frames to identify predictors of anxiety disorder persistence. In case the longitudinal 
course is an intermittent course with remissions and subsequent relapses, a recurrent events 
analysis seems to be more suited to analyse predictors, as this method showed to be more 
stable than logistic regression [73]. The statistical analysis methods used in the selected 
studies varied from frequencies, chi-square tests, analysis of variances, linear mixed model 
analysis, and different kinds of regression analyses (Cox proportional hazards regression 
analyses, hierarchical stepwise regressions, multivariable, multivariate and multinomial 
logistic regression analyses). There is no information whether the unstable outcomes of 
logistic regression due to a restriction to a specific time point also applies to other statistical 
techniques. It is highly desirable that future studies investigate the influence of time frames 
on the reliability of the prediction methodology. In this way, these statistical techniques can 
be improved even further, thereby increasing the evidence of the identified predictors.
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Repeated measurements
To analyse the repeated measurements data of the multiple assessment waves I used 
statistical techniques intended for correlated data. In this case generalized estimating 
equations analysis (GEE) and structural equation modeling (SEM). The use of GEE and SEM 
gave us information about how anxiety symptoms change over time and what factors can 
be associated with these changes over the same time period. GEE uses the mean and 
the variance to estimate population-averaged regression coefficients [74,75]. A limitation 
of GEE is the requirement of large sample sizes, but this requirement was met by the use 
of the large NESDA sample. Another limitation is that the interpretation of the regression 
coefficients of GEE can be less easy. These coefficients combine the between-subjects and 
within-subjects relationships and they are not standardized. Furthermore, GEE does not 
provide in a goodness-of-fit test of the model. [74]. Yet, GEE has some clear advantages. GEE 
enabled us to analyse non-normally distributed data; excluding cases with missing data was 
not necessary as GEE can handle missing values; and time-invariant as well as time-varying 
covariates could be analysed. Like GEE, structural equation modeling (SEM) also handles 
correlated data well. SEM is a data-analytic technique with several appealing advantages 
[76,77]. As I did not study latent variables, but direct and indirect associations between 
observed variables instead, our SEM analyses can be seen as path analyses. SEM allows 
for testing associations of all variables at different time points simultaneously. Variables can 
be predictor and outcome at the same time. Direct and indirect effects of one variable on 
another could be shown. This procedure prevented the use of several separate analyses. 
Other advantages of SEM were that missing data could be handled, model fit could be 
determined, and the path diagram from the SEM model could be displayed visually. Yet, 
SEM also has some methodological limitations. Multicollinearity between the variables is 
a common problem in regression analysis [78]. It can bias the results of SEM analysis, but 
unfortunately, there is no simple way to detect and correct for multicollinearity [79]. In the 
study of locus of control, none of the variables were so highly correlated that there was 
multicollinearity, according to the correlations which were all lower than 0.80 (see Field [80]). 
Because of this, I do not think that multicollinearity was an important complicating factor in 
our SEM analyses. Another limitation is that I cannot rule out the possibility that I have omitted 
variables that were not available but that are relevant to the model and might have affected 
the parameter estimates [77,81]. Despite these limitations of GEE and SEM, these techniques 
enabled us to obtain insight into the relationships between cognitive factors or chronotype 
on the one hand and changing severity of anxiety symptoms on the other.
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CLINICAL IMPLICATIONS AND FUTURE RESEARCH

There are various treatment options for anxiety disorders, consisting of either psychological 
therapy or pharmacotherapy or a combination of both. Treatment is often effective in 
achieving a remission or reducing the severity of anxiety symptoms and with that it improves 
the quality of life (see review of Bandelow et al. [82]). Nevertheless, in many patients, the 
anxiety disorder is characterized by a persistent course. It is remarkable that treatment 
guidelines still take little account of this persistent nature. For instance, in the guidelines 
of the Netherlands Trimbos-institute [83] only one sentence is devoted to the chronicity 
of anxiety disorders and no specific treatment options are provided. In contrast, the same 
guidelines of the Trimbos-institute for depressive disorders [84] have an entire chapter 
on chronicity and treatment resistant depression, in addition to a chapter on prevention 
of relapse. Clinicians should acknowledge the often persistent course of the complex, 
dimensional anxiety disorders and tailor the treatment accordingly. 

One aspect that should be addressed in future research on the longitudinal course of anxiety 
disorders is the role of the panic attack specifier. In the DSM-5 severity specifiers were 
added to classify the diagnoses [85,86]. The anxious distress specifier is applied to major 
depressive (MDD) and bipolar disorders. In NESDA studies it was shown that the anxious 
distress specifier predicts persistent MDD as well as poorer treatment outcomes [87,88]. 
The panic attack specifier on the other hand is applicable to all psychiatric disorders [1]. 
Nevertheless, so far, there is hardly any literature describing the significance and predictive 
value of the panic attack specifier for the individual psychiatric disorders. Consequently, 
the significance and clinical utility for anxiety disorders is also unclear. There is only one 
study that examined the panic attack specifier. Allan et al. [89] investigated in patients with 
a social anxiety disorder (SAD) the effect of the panic attack specifier on symptom severity 
and comorbidity of other psychiatric diagnoses. They found that patients with panic attack 
specifier had elevated somatic anxiety symptoms compared to patients without this specifier. 
No other differences between the two groups were found. It must be noted that sample size 
was modest (SAD without panic attack specifier: n = 52; SAD with panic attack specifier: n = 
14). Additional research into panic attack specifier may indicate whether and to what extent 
this specifier also predicts the longitudinal course of anxiety disorders.

Although not part of this thesis, I would like to mention the issue of prevention. To reduce 
the risk to develop an anxiety disorder, sufficient attention should be paid to prevention 
programs. These programs should start early in life, as onset of anxiety disorders is often 
in childhood, adolescence, or early adulthood [90,91]. The importance of prevention early 
in life is confirmed by a recently published large international study of the World Mental 
Health Surveys [92]. This study found that specific phobia with an onset in childhood is 



Chapter 7

214

related to more comorbidity, persistence and severity of internalizing disorders including 
anxiety disorders throughout life. Negative experiences in childhood in combination with a 
sense of low personal control [35] are circumstances that can mediate the onset of anxiety 
disorders. If untreated, the anxiety disorders tend to become persistent and co-occurrence 
of other psychiatric and somatic disorders is relatively common [91]. Unfortunately, there is a 
dearth of literature on prevention strategies especially in children (see also [93]). There are 
some studies who indicate that prevention programs in children are efficacious in preventing 
developing anxiety disorders [94,95]. Yet, more research is required to get a more complete 
picture of the vulnerabilities to anxiety disorders, and to set up evidence-based prevention 
programs. 

I have not been able to investigate the effect of treatment on the course of anxiety disorders, 
as all studies in this thesis were observational. Until now there is no good overview of the 
effect and efficacy of treatment, either psychotherapy, pharmacotherapy, or combined, on 
the course of anxiety disorders over several years. Bandelow et al. [96] performed a review 
of treatments of anxiety disorders but were not able to indicate the effect of treatment on the 
long-term course. They indicated that there are hardly any controlled studies on treatment 
periods over 12 months. Besides, in a meta-analysis Cuijpers et al. [97] found evidence that 
for panic disorder, but not for social anxiety disorder and generalized anxiety disorder, a 
combination of psychotherapy and antidepressant medication is more effective than either 
of these treatments alone. This effect of combined therapy lasted for two years. Yet, as time 
to first remission is 16 months (pure anxiety disorders) to 24 months (comorbid anxiety-
depressive disorders) [49], this result does not indicate whether treatment is effective in 
anxiety disorders that persist beyond two years. Thorough clinical research, for instance 
by means of randomized clinical trials, is required to elucidate the long-term efficacy of 
psychotherapy and pharmacotherapy in patients with persistent anxiety disorders. Clearly, 
such studies would be complex and costly, and it would not be easy to acquire the funding 
needed for such projects. As a second-best option, analysing large databases of patients in 
regular treatment over time (e.g. Routine Outcome Monitoring) could be helpful to acquire 
better knowledge on these issues. Examples of such large databases are the IMPROVE 
project, which combines data from several sources to support the optimal treatment choices 
[98], and the TRacking Adolescents’ Individual Lives Survey (TRAILS), a large cohort study 
that follows the development of children towards adulthood [99].

A special recommendation for future research on longitudinal patterns of anxiety disorders 
is to explore the potential of specific symptom profiles instead of anxiety disorder diagnoses. 
The use of symptom profiles better reflects the dimensional nature of mental disorders. 
Analysing symptoms instead of disorders provides the possibility to take into account sub-
threshold symptoms, severity of symptoms, and changes in severity of symptoms over time, 
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which is ignored in the case of a categorical approach (see [3,98,99]. If anxiety symptoms 
are used for research, the complex aetiology as outlined by Kendler and Gardner [100] 
must be taken into account. In their study it was found that the aetiology of symptoms 
involves two causal pathways: first, a temporally stable pathway defined by genetic and early 
environmental factors which are mediated by personality, particularly neuroticism; second, 
an occasion-specific pathway defined by genetic risk factors and childhood adversities, 
followed by recent stressful life-events mediated through episodes of MDD or GAD. The 
results of this thesis fit in well with this etiologic model, as we found that recently experienced 
life events influence anxiety symptoms (see Chapter 3). In addition, the etiologic model of 
Kendler and Gardner [100] underlines the aforementioned recommendation to investigate 
the role of psychological vulnerabilities in the longitudinal course over years. However, how 
the complex aetiology described by Kendler and Gardner [100] is related to persistent anxiety 
disorders is unknown yet.

CONCLUSIONS

In this thesis I have investigated different aspects of the natural longitudinal course of anxiety 
disorders. The research was conducted from two different perspectives, aimed at either 
the anxiety disorder diagnoses or at changes in severity of symptoms. Anxiety disorder 
diagnoses are highly instable over time and several factors that can influence the course, 
either concurrently with anxiety symptom severity or as predictor of anxiety disorders or 
symptoms, were identified. The validity of a categorical classification of different anxiety 
disorders is debatable. Once someone is diagnosed with an anxiety disorder, it is mainly 
clinical and psychological characteristics that predict whether the course will be persistent or 
not. The studies on anxiety symptom severity revealed that cognitive factors, that is external 
locus of control and anxiety sensitivity, are less static than is generally assumed and influence 
the severity of anxiety symptoms and thereby the course over time. 

In conclusion, anxiety disorders do not represent a set of well-defined separate entities, 
nor do they belong to a unitary, discrete entity with clearly defined causes. Instead, 
anxiety disorders are complex dynamical systems with respect to distinctive and shared 
symptoms, comorbidities, aetiology, and changes of symptoms and diagnoses over time. 
Consequently, a dimensional approach to anxiety disorders fits better than a categorical 
one to describe the psychopathology and classification. The findings of this thesis increased 
the knowledge about the longitudinal course of anxiety disorders and thus partially fill the 
gaps in the literature. Furthermore, this thesis provides many leads for follow-up studies into 
the longitudinal course of anxiety disorders, for which recommendations are given above. 
Although the research described in this thesis is far from complete, the results can contribute 
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to a better understanding of anxiety disorder patients and their suffering. Moreover, the 
findings may contribute to recognizing patients with a poor prognosis. Future studies into 
the longitudinal course of anxiety disorders can build on the results of this thesis and find 
ways to improve the prognosis of individuals with a persistent anxiety disorder. 
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A

SUMMARY

‘The long-term course of anxiety disorders. An epidemiological perspective’

Anxiety disorders are often characterized by a persistent course, by which is meant a chronic 
course or a fluctuating course with repeated remissions and relapses. Despite the multitude 
of studies on anxiety disorders, there is currently a lack of knowledge about its longitudinal 
course trajectories. The aim of this thesis was to get more insight into the longitudinal multi-
year naturalistic course of anxiety disorders and to identify the factors that are associated 
with this course. To this end, both anxiety disorders and anxiety symptoms were investigated. 

There are several types of anxiety disorders. All diagnoses were assessed using the 
Diagnostic and Statistical Manual of Mental Disorders (DSM) or the International Classification 
of Diseases (ICD). These classifications are mainly categorical and have received some 
criticism. A more dimensional approach has been advocated. In this thesis, both approaches, 
categorical and dimensional, are taken into consideration. The studies in this thesis, except 
the systematic review of Chapter 6, were based on data from the Netherlands Study of 
Depression and Anxiety (NESDA, n = 2918). This is an ongoing large cohort study, designed 
to investigate the long-term course of anxiety and depressive disorders, their predictors, 
and consequences. NESDA covers an extensive period with repeated assessment waves, 
which makes it eminently suitable to study the longitudinal course of anxiety disorders. 
Additionally, I reviewed and synthesized the literature on predictors of a persistent course 
of anxiety disorders.

In this thesis I start with a brief outline of the historical background and a description of 
the concept of anxiety. Subsequently, an overview is provided of the research into anxiety 
disorders from 1980, when the DSM-III was introduced (Chapter 1). This chapter ends with 
the aims and outline of the rest of the thesis. In the following chapter, the association of the 
psychological characteristic anxiety sensitivity with temporal changes in anxiety symptom 
severity was analysed (Chapter 2). Anxiety sensitivity, also called ‘fear of fear’, represents the 
fear of anxiety related symptoms. The study in this thesis showed that anxiety sensitivity is 
on average rather stable over a period of two years, but it can change at the individual level. 
Furthermore, a change in anxiety sensitivity was found to be associated with a change in 
severity of anxiety symptoms. This finding may imply that intervening on anxiety sensitivity 
may be beneficial for all subjects who are suffering from anxiety symptoms.

In Chapter 3, the temporal stability of the psychological trait locus of control was examined 
as well as the bidirectional associations between locus of control and symptom severity 
of anxiety and depression in five assessment waves covering nine years. The influence of 
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intermediate positive and negative life-events on these associations was also investigated. 
Locus of control refers to the extent to which individuals believe they can control the events 
that influence their lives. Locus of control is operationalized on a continuous scale and runs 
from an external locus of control (the belief that the outcomes of your life are the result of fate, 
luck, or chance) to an internal locus of control (the belief that the outcomes of your life are the 
result of your own actions). Locus of control was found to be rather stable, but at the individual 
level locus of control changed slightly from a more external to a more internal orientation. 
A more external locus of control (but not a more internal locus of control) predicted higher 
anxiety and depressive symptom severity but did not influence the incidence of positive 
and negative life-events. As for the reverse associations, anxiety symptom severity had no 
effect on locus of control orientation, whereas higher depressive symptom severity and 
more negative life-events predicted the development of a more external locus of control. 
The prospective associations between locus of control and meaningful changes in anxiety 
and depressive symptom severity and experienced life-events may yield important new 
insights for clinical interventions. 

Chapter 4 describes the relationship between anxiety and depressive symptom severity 
and chronotype. Chronotype is defined as the internal circadian clock with respect to the 
individual’s preferred timing of sleep and activity. Chronotype is divided into morning types 
and evening types, depending on the diurnal preferences. In this chapter, the temporal 
stability of chronotype was tested over a period of seven years and the longitudinal 
association between a change in chronotype and a change in anxiety and depressive 
symptom severity was analysed. This study showed that chronotype changed slightly 
towards a morning preference over this seven-year period. This change in chronotype was 
associated with a concurrent change in depressive symptom severity but was unrelated to 
a change in anxiety symptom severity.

In Chapter 5, the temporal stability of anxiety disorder diagnoses was studied in three 
assessment waves over a six-year period. Stability of diagnosis was listed as an important 
predictive validator for maintaining separate diagnostic classifications in DSM-5. I found that 
the diagnostic stability of anxiety disorder diagnoses is low. Transitions from one anxiety 
disorder diagnosis to another were common. Transition rates differed between individual 
anxiety disorder diagnoses and ranged from 21% to 46%. The validity of the different anxiety 
disorder diagnoses is not supported by these longitudinal patterns, which may be interpreted 
as support for a more pronounced dimensional approach to the classification of anxiety 
disorders.
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The aim of Chapter 6 was to provide an overview of all putative predictors of anxiety disorder 
persistence across the lifespan. A systematic review of the literature was conducted. The 
results showed that particularly clinical and psychological characteristics such as having 
panic attacks, co-occurring of personality disorders, treatment seeking, poor clinical status 
after treatment, higher severity and longer duration of avoidance behavior, low extraversion, 
higher anxiety sensitivity, and higher behavioral inhibition were predictive of a persistent 
course. While previous research has shown that sociodemographic characteristics are 
predictive of anxiety disorder onset, I found that they do not predict persistence. These 
results outline a subject profile with specific clinical and psychological characteristics. These 
subjects are particularly vulnerable for anxiety disorder persistence. Clinically, these patients 
likely deserve additional or more intensive treatment to prevent chronicity. 

The findings of this thesis show that the nature and course of anxiety disorders are better 
described by a categorical classification supplemented with a dimensional approach than 
strictly adhering to diagnostic categories and boundaries (Chapter 7). In clinical practice, 
however, diagnoses of anxiety disorders based on the current categorical classification, 
with the clinical diagnosis also taking into account the impact of a mental condition on 
personal and social functioning, are important and practically useful for providing adequate 
treatment, despite its inherent problems. Furthermore, the locus of control and chronotype 
studies showed that these concepts were differently associated with anxiety and depressive 
symptoms. This suggests that anxiety and depressive disorders are different concepts and 
not different manifestations of one and the same underlying disorder. Finally, the identified 
predictors of persistent anxiety disorders can be used to identify patients at risk of a poor 
prognosis and can help to get a better understanding of the course of anxiety disorders. At the 
same time, much is still unclear about predictors of persistent anxiety and additional research 
is needed. Special attention should be given to the mechanisms by which psychological 
vulnerabilities exert their influence on the longitudinal course of anxiety disorders.

In conclusion, the studies described in this thesis show that anxiety disorders are complex 
dynamical systems. The separate anxiety disorders have distinctive and shared symptoms, 
are highly comorbid, and symptoms and diagnoses may change over time. Consequently, 
a dimensional approach to anxiety disorders fits better than a categorical one to describe 
the psychopathology and classification. Although the research described in this thesis is 
far from complete, the results can contribute to a better understanding of anxiety disorder 
patients and their suffering. Future studies into the longitudinal course of anxiety disorders 
can build on the results of this thesis and find ways to improve the prognosis of individuals 
with a persistent anxiety disorder.
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SAMENVATTING

'Het lange-termijnbeloop van angststoornissen. Een epidemiologisch perspectief’

Iedereen ervaart van tijd tot tijd angst, bijvoorbeeld bij het geven van een lezing, ervaren 
van een bijna-ongeluk of bij het verkeerd interpreteren van schaduwen in het donker. Angst 
is een natuurlijke reactie op ervaren bedreigingen en stelt ons in staat op een gepaste 
manier te reageren. Soms is er geen reden om angstig te zijn en worden de angstgevoelens 
toch extreem, overweldigend, oncontroleerbaar en zijn ze vrijwel continu aanwezig, ook 
als er geen sprake is van dreiging. Angstgevoelens kunnen dan het dagelijks leven gaan 
beïnvloeden. In dat geval kan er sprake zijn van een angststoornis. Angststoornissen 
kunnen erg beperkend zijn en de kwaliteit van het leven aantasten. Ze behoren tot de 
meest voorkomende mentale stoornissen. Gemiddeld een op de vier mensen krijgt er in 
zijn of haar leven mee te maken. Angststoornissen hebben vaak een persisterend karakter, 
waarmee wordt bedoeld dat de stoornis over de jaren heen chronisch is of een fluctuerend 
beloop heeft met herhaalde periodes van afwisselend remissie en terugval.

Er zijn verschillende angststoornissen, die alle staan beschreven in het handboek voor 
de classificatie van psychiatrische aandoeningen, de Diagnostic and Statistical Manual of 
Mental Disorders (DSM). Volgens deze classificatie worden de symptomen die een patiënt 
vertoond getoetst aan een aantal criteria. Als aan een bepaald aantal criteria wordt voldaan 
is er sprake van een stoornis. De angststoornissen die in dit proefschrift werden onderzocht 
zijn: agorafobie, gegeneraliseerde angststoornis, paniekstoornis, selectief mutisme, 
separatieangststoornis, sociale angststoornis en specifieke fobie. In de klinische praktijk 
wordt de DSM veel gebruikt, waarbij bij het diagnosticeren ook rekening wordt gehouden 
met de impact van een mentale aandoening op het persoonlijk en sociaal functioneren. De 
diagnoses die zijn gebaseerd op de huidige categoriale classificatie zijn daarom belangrijk en 
praktisch zeer bruikbaar voor het bieden van een adequate behandeling. Andere voordelen 
van de categoriale classificatie zijn de ontwikkeling van duidelijke diagnostische criteria en 
een betere communicatie tussen hulpverleners en onderzoekers. Maar de DSM kent ook 
nadelen. Zo wordt er weinig rekening gehouden met de ernst van symptomen, met het 
tegelijkertijd voorkomen van meerdere angststoornissen en met de onduidelijke afgrenzing 
tussen de verschillende angststoornissen. Hierom pleiten steeds meer hulpverleners en 
onderzoekers voor een meer dimensionele benadering, waarbij meer rekening wordt 
gehouden met de aanwezige symptomen. In dit proefschrift worden beide benaderingen, 
categoriaal en dimensionaal, in ogenschouw genomen.
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Er is veel onderzoek gedaan naar angststoornissen, met name naar de aard van de stoornissen, 
de oorzaken, de symptomen en de gevolgen. Ondanks al dit onderzoek is er een gebrek aan 
kennis over het beloop over meerdere jaren. Met het onderzoek in dit proefschrift beoogde 
ik meer inzicht te krijgen in het lange-termijnbeloop van angststoornissen. Het onderzoek 
was gecentreerd rond de vraag waarom angststoornissen zo vaak een persisterend beloop 
hebben en welke factoren van invloed zijn op dit beloop. 

Het onderzoek in dit proefschrift, met uitzondering van het literatuuronderzoek van hoofdstuk 
6, is gebaseerd op data van de Nederlandse Studie naar Depressie en Angst (NESDA). 
Binnen NESDA zijn bijna 3000 respondenten met en zonder angst- en depressieklachten 
gevolgd over meerdere jaren. Deze longitudinale studie, die nu een periode van negen jaar 
beslaat en nog doorloopt, is opgezet om te bestuderen wie gevoelig is voor het ontwikkelen 
van een angst- of depressieve stoornis, waarom de een snel herstelt en de ander langdurig 
klachten houdt, en welke factoren hierbij een rol spelen. Deze onderzoeksopzet met 
herhaalde metingen over een lange periode maakt de NESDA-studie bij uitstek geschikt 
voor het bestuderen van het lange-termijnbeloop van angststoornissen. 

Het proefschrift start met een beschrijving van het begrip angststoornis en de verschillende 
angststoornissen die er zijn (Hoofdstuk 1). Een korte historische achtergrond wordt 
geschetst. Vervolgens wordt een overzicht gegeven van het eerdere onderzoek dat is 
gedaan naar angststoornissen. Hoofdstuk 1 eindigt met de doelstellingen en de opzet 
van het proefschrift. 

In Hoofdstuk 2 ga ik in op de associatie tussen een cognitieve factor, angstgevoeligheid, 
en de ernst van angstsymptomen. Meer specifiek: of een verandering over de tijd in 
het niveau van angstgevoeligheid samengaat met een verandering in de ernst van 
angstsymptomen. Angstgevoeligheid, ook wel genoemd ‘angst voor de angst’, verwijst 
naar de angst voor symptomen en sensaties die het gevolg zijn van de ervaren angst. 
Een hoog niveau van angstgevoeligheid kan leiden tot een verkeerde interpretatie 
van deze angstsymptomen en deze beschouwen als gevaarlijk of catastrofaal. Hoge 
angstgevoeligheid is een risicofactor gebleken voor het ontwikkelen van angstsymptomen 
en voor angst- en depressieve stoornissen. Maar of angstgevoeligheid ook gerelateerd 
is aan een persisterend beloop van angststoornissen was nog onbekend. Het onderzoek 
van dit proefschrift liet zien dat de gemiddelde angstgevoeligheid in een populatie redelijk 
stabiel is over een periode van twee jaar, maar dat angstgevoeligheid wel degelijk op 
individueel niveau kan veranderen. Een afname in angstgevoeligheid bleek samen te 
gaan met een gelijktijdige afname in de ernst van angstsymptomen. Dit impliceert dat een 
behandeling die ingrijpt op angstgevoeligheid mogelijk gunstig kan zijn voor iedereen die 
lijdt aan angstsymptomen.
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In Hoofdstuk 3 werden de onderlinge verbanden onderzocht tussen een andere cognitieve 
factor, locus of control, en de ernst van angst- en depressiesymptomen over vijf metingen 
in een periode van negen jaar. Locus of control (beheersingsoriëntatie) verwijst naar de 
mate waarin mensen denken dat ze de gebeurtenissen die hen in hun leven overkomen 
kunnen controleren. Locus of control wordt weergegeven op een continue schaal die loopt 
van extern naar intern. Mensen met een meer interne locus of control gaan er van uit dat de 
gebeurtenissen in hun leven het resultaat zijn van hun eigen handelen. Mensen met een meer 
externe locus of control daarentegen denken dat alles wat hen overkomt toe te schrijven 
is aan oorzaken buiten hen zelf, zoals het lot, geluk of door toedoen van andere mensen. 
Een externe locus of control kan leiden tot meer stress en een grotere kwetsbaarheid 
voor het ontwikkelen van een angststoornis. De studie in dit proefschrift liet zien dat een 
externe locus of control ernstiger angst- en depressiesymptomen voorspelt. Tegelijkertijd 
bleek locus of control-oriëntatie geen invloed te hebben op het aantal gerapporteerde 
negatieve en positieve levensgebeurtenissen die respondenten tussen de metingen door 
ondervonden. Omgekeerd was de ernst van angstsymptomen niet voorspellend voor de 
locus of control oriëntatie, terwijl ernstigere depressiesymptomen en ook meer negatieve 
levensgebeurtenissen een meer externe locus of control voorspelden. De uitkomsten van 
dit onderzoek kunnen van belang zijn voor klinische interventies. Een behandeling die leidt 
tot een meer intern georiënteerde locus of control zou kunnen bijdragen aan het verlichten 
van de angst en depressieklachten.

Hoofdstuk 4 beschrijft de associatie tussen de ernst van angst- en depressiesymptomen 
en chronotype. Met chronotype wordt bedoeld de interne circadiane klok, de persoonlijke 
voorkeur voor de tijd van slapen en van actief zijn. Er zijn vroege chronotypes, de 
ochtendmensen en late chronotypes, de avondmensen, en intermediaire chronotypes. Uit 
eerder onderzoek komt naar voren dat avondmensen kwetsbaarder zijn voor het ontwikkelen 
van een depressieve of angststoornis, maar het bewijs hiervoor is nog niet eenduidig. De 
studie in dit proefschrift liet zien dat het chronotype over een periode van zeven jaar kan 
veranderen. Over de hele populatie gekeken schoof het chronotype enigszins op in de 
richting van een ochtendvoorkeur. Een afname in de ernst van depressieve symptomen 
bleek samen te gaan met een verandering van het chronotype richting ochtendvoorkeur, 
maar een associatie tussen een verandering in de ernst van angstsymptomen en chronotype 
werd niet gevonden. 

In Hoofdstuk 5 werd gekeken of de diagnoses van angststoornissen stabiel zijn over de 
tijd. Dat wil zeggen: als iemand met een bepaald type angststoornis gediagnosticeerd is 
en aanhoudend, over meerdere jaren, klachten blijft houden, blijft de diagnose dan gelijk 
of kan de diagnose over de tijd ook veranderen naar een andere angststoornisdiagnose? 
Stabiliteit van diagnoses werd gezien als een belangrijke voorwaarde voor het handhaven 
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van de afzonderlijke diagnostische classificaties in DSM-5. Toch bestond er nog veel 
onduidelijkheid over de longitudinale diagnostische stabiliteit. De resultaten in hoofdstuk 
5 laten zien dat de diagnostische stabiliteit van angststoornissen over een periode van 
zes jaar laag is. Overgangen van de ene naar de andere angststoornisdiagnose kwamen 
veel voor. De percentages varieerden, afhankelijk van de angststoornis, tussen 21% en 
46%. De validiteit van de verschillende angststoornis classificaties werd met dit resultaat 
niet ondersteund. 

Het doel van Hoofdstuk 6 was om een overzicht te geven van de factoren die een 
persisterend beloop van angststoornissen voorspellen. Ondanks de grote ervaren 
ziektelast en al het eerdere onderzoek dat gedaan is naar angststoornissen bestond een 
dergelijk overzicht nog niet. De beschikbare literatuur is doorzocht en voorspellers van 
persisterende angststoornissen werden geëxtraheerd en beoordeeld op relevantie. Daarbij 
werd gekeken naar mensen van alle leeftijden, van jonge kinderen tot ouderen. Met name 
klinische en psychologische factoren, zoals het hebben van paniekaanvallen, comorbide 
persoonlijkheidsstoornissen, behandeling-zoekend gedrag, een slechte medische toestand 
na behandeling, langer durend en een ernstigere mate van vermijdingsgedrag, meer 
extraversie, een hogere angstgevoeligheid en meer gedragsinhibitie, bleken voorspellend 
te zijn voor een ongunstig beloop van angststoornissen. Socio-demografische factoren 
waren opmerkelijk genoeg niet voorspellend voor persisterende angst, ondanks dat deze 
factoren wel geassocieerd zijn met het ontstaan van een angststoornis. Onze resultaten 
schetsen een profiel van mensen met specifieke klinische en psychologische kenmerken, 
die hen kwetsbaar maken voor persistentie van angststoornissen. Deze patiënten hebben 
mogelijk baat bij een aanvullende of intensievere behandeling om aanhoudende klachten 
te voorkomen.

De uitkomsten van dit proefschrift laten zien dat de aard van angststoornissen en het beloop 
zich beter laten beschrijven door een categoriale classificatie die is aangevuld met een 
dimensionele benadering dan door strikt vast te houden aan diagnostische categorieën 
en grenzen (Hoofdstuk 7). Verder laten de resultaten van dit proefschrift zien dat angst en 
depressieve symptomen verschillend geassocieerd zijn met locus of control en chronotype, 
wat suggereert dat angst en depressieve stoornissen niet kunnen worden beschouwd als 
verschillende manifestaties van een en dezelfde onderliggende stoornis. Tenslotte kunnen 
de gevonden voorspellers van persisterende angststoornissen worden gebruikt voor het 
identificeren van patiënten met een risico op een ongunstige prognose om hen daarmee 
een meer gerichte behandeling te kunnen aanbieden. De identificatie van de voorspellers 
kan tevens leiden tot meer inzicht in het beloop van angststoornissen en zo bijdragen aan 
een beter begrip van deze stoornissen. Tegelijkertijd moeten we onderkennen dat er nog 
veel onduidelijk is ten aanzien van de voorspellers van persisterende angststoornissen. 
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Aanvullend onderzoek is nodig om meer helderheid hierin te verschaffen. Daarbij zou ik 
willen adviseren om in het bijzonder aandacht te besteden aan de mechanismen waarmee 
psychologische kwetsbaarheden hun invloed uitoefenen op het longitudinale beloop van 
angststoornissen.

De conclusie van dit proefschrift is dat angststoornissen complexe dynamische systemen 
zijn. De afzonderlijke angststoornissen hebben onderscheidende en gedeelde symptomen, 
vertonen onderlinge comorbiditeit en symptomen en diagnoses kunnen in de loop van 
de tijd veranderen. Hoewel het onderzoek dat in dit proefschrift is beschreven verre van 
compleet is, kunnen de resultaten bijdragen aan een beter begrip van patiënten met 
een angststoornis en hun lijden. Toekomstige studies naar het longitudinale beloop van 
angststoornissen kunnen voortbouwen op de resultaten van dit proefschrift en zo manieren 
vinden om de prognose van personen met een aanhoudende angststoornis te verbeteren.
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DANKWOORD

“No one can whistle a symphony. It takes a whole orchestra to play it.” – H.E. Luccock

Het laatste hoofdstuk. Het proefschrift is af! Het promotietraject, dat met dit proefschrift wordt 
afgesloten, was een interessante, uitdagende en heel fijne periode. Ik had het niet willen 
missen en zal hier altijd met een ontzettend goed gevoel aan terugdenken. Terugdenken, 
en daarom is er een tikje weemoed. Maar de blijdschap overheerst, in de wetenschap dat 
ik dit alleen kon doen door alle hulp en ondersteuning die ik heb gekregen in al die jaren. 
Zoals Halford Luccock met zijn citaat al aangeeft: je kunt het onmogelijk alleen. Daarom wil ik 
iedereen die op welke manier dan ook heeft bijgedragen aan dit proefschrift van harte danken.

In de eerste plaats wil ik alle deelnemers aan de NESDA-studie bedanken voor de bereidheid 
mee te doen aan alle interviews. Zonder jullie geen data en geen onderzoek. Dit geldt ook 
voor iedereen die werkt bij NESDA. Het is een hele klus om alle data te verzamelen en te 
bewerken zodat onderzoekers er mee aan de slag kunnen. Bedankt dat ik gebruik mocht 
maken van de NESDA-data.

Heel veel dank ben ik verschuldigd aan mijn promotieteam, de promotoren prof. dr. Robert 
Schoevers en dr. Harriëtte Riese en copromotor dr. Bertus Jeronimus. Ik ben heel dankbaar 
voor de kansen die jullie me boden en voor jullie begeleiding. 

Robert, op mijn eerste mail met de vraag of ik iets met NESDA-data kon doen reageerde 
jij onverwacht snel en positief. Je stelde voor om er een promotietraject van te maken. Dit 
was allesbehalve een voor de hand liggende optie, gezien de lange tijd dat ik niet meer 
actief was in het onderzoek, maar je had er vertrouwen in. Dit outside the box-denken gaf 
me de kans terug te keren in de wetenschap, terwijl dat een afgesloten hoofdstuk leek. 
Je gaf me ook alle ruimte om het op mijn manier te doen. Daarnaast heeft jouw kennis, 
ervaring, creativiteit, je feedback en het vlot trekken van een artikel als het vastgelopen 
leek het promotietraject telkens de goede richting op geduwd. Heel erg bedankt voor je 
vertrouwen en ondersteuning.

Harriëtte, eerst copromotor, later promotor. Jij bent heel belangrijk geweest voor dit project. 
Je enthousiasme heb ik erg gewaardeerd. Ik heb mijn voordeel mogen doen met jouw 
geweldige expertise. Je had altijd ideeën en suggesties voor de vragen die opkwamen 
bij het onderzoek. Jouw o zo nodige kritiek op mijn teksten hebben de kwaliteit van de 
artikelen sterk verbeterd, maar hebben me vooral een andere kijk op het schrijven van 
wetenschappelijke teksten gegeven. Ik heb ontzettend veel van je geleerd. Maar zeker zo 
belangrijk was de hele fijne samenwerking. Dank je wel!
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Dan copromotor Bertus Jeronimus. Iets later bij het project aangesloten, maar je betrokkenheid 
was groot. Je was altijd bereid om te helpen. Je kennis van methodologie is enorm en heeft 
me heel veel geleerd. Het heeft ook mooie artikelen opgeleverd. Zo zou het artikel over locus 
of control zonder jouw inbreng niet tot stand zijn gekomen. Maar ook de andere artikelen zijn 
door jouw bijdrage naar een hoger plan getild. Daarnaast is jouw optimisme aanstekelijk, zeker 
als het even wat minder gaat. Hartelijk dank.

De leden van de beoordelingscommissie, prof. dr. A.J.L.M. van Balkom, prof. dr. M.A. Huisman, 
prof. dr. P.J. de Jong, wil ik hartelijk dank voor hun bereidheid het proefschrift te lezen en te 
beoordelen. 

Date van der Veen, we hebben inspirerende gesprekken gevoerd, vooral over de klinische 
invalshoek van het onderzoek. Ik vond het heel fijn met je te praten over deze voor mij minder 
bekende kant van het onderzoek; dank je ook voor je inbreng als coauteur bij de artikelen.

Lynn Boschloo, vooral in het begin was je bij het traject betrokken. We hebben flink gespard over 
de richting waarin het onderzoek moest gaan. Ik heb je input erg gewaardeerd. Ik ben heel blij 
dat je als lid van de corona bij de verdediging aanwezig bent.

Ik dank alle coauteurs, in het bijzonder Neeltje Batelaan, Brenda Penninx, Richard Oude Voshaar 
en Philip Spinhoven, voor de feedback en de prettige samenwerking. My special thanks go to 
Solomiia Myroniuk. The selection of articles for the systematic review was an awful lot of work. 
Thank you for your great commitment.

Kaying Li-Kan en Stella Druiven: ik ben heel blij dat jullie als paranimfen bij de verdediging naast 
mij willen staan. Dank ook voor alle hulp bij de organisatie rondom de verdediging. Kaying, we 
hebben elkaar leren kennen via de PhD-council en via cursussen, maar het contact verdiepte zich 
toen we elkaar op weg van of naar huis vaak tegenkwamen. We konden dan lekker bijkletsen; 
een prettige manier van reizen. En Stella, ik ben heel dankbaar dat ik mocht aanschuiven bij 
het artikel over chronotype en de ernst van depressie en angstklachten. Het was een heel fijne 
samenwerking. Kaying en Stella, veel succes met jullie promotietraject en verdere carrière. 

Verder wil ik alle medepromovendi en alle onderzoekers, speciaal van het Interdisciplinair 
Centrum Psychopathologie en Emotieregulatie (ICPE), danken. Ik heb het onderzoek voor een 
groot deel thuis gedaan en was daarom een minder bekend gezicht in het Triadegebouw. Maar 
door de vele PhD-lunches waar ik bij mocht zijn heb ik toch mensen leren kennen, wat ik zeer 
waardeer. De bijeenkomsten hebben me een bredere blik gegeven op het onderzoek dat ‘in 
huis’ gedaan wordt en ik heb er veel van geleerd. Ik hoop deze bijeenkomsten nog vaak te 
kunnen bijwonen.
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Zonder goede ondersteuning gaat er niets. Ik wil daarom het onderzoeksinstituut SHARE 
bedanken voor de mogelijkheden die zij bieden en voor de hulp. En dank aan het secretariaat 
van het UCP en het onderzoekssecretariaat van Psychiatrie in het Triadegebouw, in het 
bijzonder Paulien Bladder, Heleen Mellies, Margo Jongsma en Esther Hollander-Westera.

En dan last but not least: mijn familie. Mijn ouders kunnen de verdediging helaas niet meer 
bijwonen, maar zij hebben wel de basis gelegd voor dit proefschrift. Zij hebben mij en mijn 
broers en zussen altijd gestimuleerd om te gaan lezen. Wat best bijzonder is als je zelf het 
lezen niet van huis uit hebt meegekregen. En de liefde voor de natuur, die werd ons met 
de paplepel ingegoten. Dit alles heeft de basis gelegd voor mijn studie biologie en nu, veel 
later, heeft het geleid tot dit proefschrift. 

Dan mijn kinderen Karin, Alex en Richard. Jullie hebben me op weg geduwd, door jullie 
aandringen ben ik op zoek gegaan naar mogelijkheden om het onderzoek weer op te 
pakken. Ook waren jullie altijd geïnteresseerd en bereid om mee te denken, ook al lag het 
onderwerp een beetje ver van jullie af. Alex en Richard, jullie waren ook mijn persoonlijke 
ICT-helpdesk. Als de computer niet deed wat ik wou en ik riep Help! dan waren jullie er. Dank!

Lieve Albert. Bedankt dat je me zo ondersteunde, dat je me de ruimte gaf om dit 
promotietraject te doen. Je had veel geduld met mijn twijfels, die regelmatig de kop op 
staken en je wist me elke keer weer op te peppen. Als arts vroeg je je regelmatig af wat je 
met de resultaten kunt in de spreekkamer. Deze relativering was soms broodnodig en hielp 
een en ander in het juiste perspectief te zien. Laten we samen genieten van het resultaat.

Maar als allerlaatste wil ik toch mijn kleindochter Ilona noemen. Volwassenen hebben vaak 
iets te klagen, maar jij hebt het antwoord: “De wolken gaan vanzelf weer weg”. 3 jaar nog 
maar en al zo wijs. Heerlijk kind.
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RESEARCH INSTITUTE SHARE 

This thesis is published within the Research Institute SHARE (Science in Healthy Ageing and 
healthcaRE) of the University Medical Center Groningen / University of Groningen.

Further information regarding the institute and its research can be obtained from our internet 
site: http://www.share.umcg.nl/ 
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