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CHAPTER 1 

General Introduction



8 

Even after years of amateur ballet and having been on stage an uncountable number of 

times, every time before a performance I worry a bit about knowing my steps and getting 

the timing right. Just before going on stage I can feel that my hands are somewhat sweaty 

and tremble a bit, not to mention that the thought of eating something (even freshly 

baked chocolate biscuits) at that moment really puts me off. As soon as I step on stage I 

forget about the anxious feelings I had just before going on. 

Anxiety and fear are normal emotions which everyone experiences every so 

often. Anxiety and fear are frequently used as synonyms. Anxiety does however refer to 

the anticipation of future threats, such as what may happen in unknown places, during the 

holidays, or the time before a test or examination. Fear refers to the emotional response 

to a real or perceived immediate threat, such as the confrontation with a wild animal, a 

deep abyss, a narrow space, a near accident, or blood or injuries (1). 

Anxiety and fear are characterised by cognitive, affective and conative symptoms. 

Cognitive symptoms exist of the awareness of an anxious or fearful feeling, thoughts 

about danger and future threats, and worrying. Affective symptoms refer to the feeling of 

anxiousness or fearfulness and the somatic response to these feelings due to activation of 

the sympathetic nervous system. Somatic responses can consist of dilated pupils, a dry 

mouth, an increase in heart and respiration rate, an increase in muscle tension, and 

feeling nauseas. The conative symptoms refer to the tendency to flee from the situation in 

case of anxiety or to actively or passively avoid the fearful situation in case of fear. Anxiety 

and fear are the main characteristics of the group of anxiety disorders. When the anxiety 

or fear symptoms are excessive, irrational or persistent and hinder someone in their daily 

functioning, an anxiety disorder may be diagnosed. 

 

 

Content of this introduction 

In this chapter I will first describe which anxiety disorders have been investigated in this 

thesis and how these have been defined according to the fourth version of the Diagnostic 

and Statistical Manual of Mental Disorders (DSM-IV-TR). Second, I will discuss the 

epidemiology of anxiety disorders, showing that anxiety disorders and anxiety symptoms 

are highly prevalent and due to their characteristics have a major impact on public health. 

Third, I will discuss the prognosis of anxiety disorders, demonstrating that the long-term 

prognosis is heterogeneous, but frequently unfavourable. Fourth, I will discuss the 

vulnerability for developing anxiety disorders in the context of the dynamic equilibrium 

model for the onset of anxiety disorders, demonstrating that anxiety disorders are 

multifaceted disorders in which vulnerability, resilience, and stress factors play a role and 

that the underlying biological processes of anxiety disorders are not well understood yet. 

Fifth, I will discuss the treatment of anxiety disorders and demonstrate that little is known 

about the influence of treatment with antidepressants on the long-term prognosis of 
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anxiety disorders. Sixth, commonly used measurement instruments in anxiety disorder 

research are discussed. 

From this chapter it will follow, that if we want to improve the lives of patients 

with anxiety disorders focussing on the long-term prognosis of anxiety disorders is 

essential. In order to do this, we need to have insight into the prognosis of anxiety 

disorders and subthreshold anxiety disorders, we need to know how vulnerability for an 

unfavourable prognosis of anxiety disorders can be revealed, and we need to determine 

the influence of antidepressant treatment on the long-term prognosis of anxiety 

disorders. I will conclude this chapter with an outline of the research I conducted to 

contribute to improving the long-term prognosis of anxiety disorders. 

 

 

Anxiety disorders 

Up to 1980 excessive, irrational or persistent anxiety or fear were grouped under the so-

called neuroses. People with excessive anxiety symptoms were diagnosed with an anxiety 

neurosis and those with excessive fears with a phobic neurosis. In the third and later the 

fourth version of the DSM (2) these neuroses were split into a group of twelve anxiety 

disorders, presented in Table 1.1. 

 
Table 1.1: Overview of the group of anxiety disorders in the DSM-IV-TR and DSM-5. 

DSM-IV DSM-5 

1. Panic disorder without agoraphobia 1. Panic disorder 

2. Panic disorder with agoraphobia   

3. Agoraphobia without history of panic disorder 2. Agoraphobia 

4. Specific phobia 3. Specific phobia 

5. Social phobia 4. Social anxiety disorder (or social phobia) 

6. Generalised anxiety disorder 5. Generalised anxiety disorder 

7. Anxiety disorder due to a general medical condition 6. Anxiety disorder due to another medical condition 

8. Substance-induced anxiety disorder 7. Substance/medication induced anxiety disorder 

9. Anxiety disorder not otherwise specified 8. Unspecified anxiety disorder 

  9. Other specified anxiety disorder 

  10. Separation anxiety disorder 

  11. Selective mutism 

10. Obsessive-compulsive disorder   

11. Post-traumatic stress disorder   

12. Acute stress disorder   

 

With the update to the DSM-5 in 2013, changes were made in the composition of 

the group of anxiety disorders (Table 1.1) (1). Main differences between DSM-IV and DSM-

5 are that obsessive-compulsive disorder has been reclassified to the group of obsessive-

compulsive and related disorders; that post-traumatic stress disorder and acute stress 

disorder have been reclassified to the group of trauma- and stressor-related disorders; 

and that panic disorder and agoraphobia were now regarded as two different disorders 

(1). Per anxiety disorder minor changes were also made. The detailed classification of 

anxiety disorders has led to criticism (3), because the respective anxiety disorders cannot 

easily be separated from each other. As a consequence patients may fulfil the criteria for 
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more than one anxiety disorder (i.e., comorbidity) and relapse rates may be 

underestimated when relapses into another anxiety disorder than the index disorder are 

not taken into account. In this thesis the DSM-IV diagnostic criteria have been used 

instead of the DSM-5 criteria, due to databases and available literature mostly being 

based on DSM-IV criteria. Practically it means that the used diagnostic criteria can differ 

from the DSM-5, that some studies also include obsessive-compulsive disorder and post-

traumatic stress disorder and that panic disorder and agoraphobia are regarded as one 

disorder. Where possible, additional analyses have been conducted focussing only on the 

DSM-5 anxiety disorders. 

 

DSM-IV classification 

To classify whether an anxiety disorder is present, mental health professionals check the 

current DSM-5 criteria for that specific anxiety disorder, determine whether the patient 

suffers from significant distress or impairment in their daily functioning, rule out that the 

anxiety symptoms are related to a general medical condition or to psycho-active 

substance use, and that the symptoms are not better explained by another mental 

disorder. If a patient fulfils the criteria for more than one disorder, more mental disorders 

are classified (see under ‘Comorbidity’). The classification procedures for the DSM-IV and 

DSM-5 are comparable. Hereunder we briefly discuss the most important DSM-IV 

symptoms of the anxiety disorders most frequently investigated in this thesis: panic 

disorder, agoraphobia, social phobia (or social anxiety disorder), generalised anxiety 

disorder, obsessive-compulsive disorder, and post-traumatic stress disorder. In Appendix 

1.1 the disorder specific criteria of the DSM-IV are listed. 

 

Panic disorder and agoraphobia 

Patients with panic disorder experience unexpected recurrent panic attacks (Appendix 

1.1). A panic attack is a sudden period of intense fear which lasts approximately ten 

minutes, during which the patient may experience psychological symptoms like 

derealisation or fear of dying and/or somatic symptoms like sweating or trembling. 

Patients with panic disorder may for example misinterpret these physical symptoms as 

having a heart attack, and continue to worry about this despite medical screening and 

reassurance. As a result, they may avoid doing sports to avoid the sensation of an 

accelerated heart rate. Panic disorder can occur with or without agoraphobia (Appendix 

1.1). When a patient also experiences agoraphobia, situations and places are avoided or 

endured with marked distress or anxiety where escape is thought to be difficult or 

embarrassing or where help may be unavailable when symptoms occur. Someone may for 

example avoid using public transport, go to a crowded shopping street, refuse to go to 

restaurants, or take sedative medication along to anxious places or situations. 

Agoraphobia can also occur on its own without there being a history of panic disorder. 
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Social phobia (or social anxiety disorder) 

Persons with social phobia experience excessive fear in social situations, which they try to 

avoid actively or passively (Appendix 1.1). They worry that their behaviour or anxiety 

symptoms will result in negative evaluations from others. A patient might for example 

worry about blushing, trembling or sweating and that others might see this and think 

negatively about this. Avoidance behaviour can consist of applying make-up to mask 

blushing or not going to a party where a lot of people are present. 

 

Generalised anxiety disorder 

When someone experiences excessive and uncontrollable anxiety and worry for the 

majority of time for at least six months, he or she might have a generalised anxiety 

disorder (Appendix 1.1). In addition to being worried and feeling anxious, patients also 

experience symptoms like restlessness, irritability, difficulties concentrating, and disturbed 

sleep. Patients worry about things that may happen in the future, while there is no reason 

to worry about this. For example, someone might worry about family members falling ill, 

while they are all in good health. 

 

Obsessive-compulsive disorder 

The key criteria for obsessive-compulsive disorder are recurrent obsessions or 

compulsions which are time consuming (i.e., more than one hour a day) or cause 

significant distress in a person’s life (Appendix 1.1). Obsessions are for example repeated 

thoughts about attracting a disease because of shaking someone’s hand, doubting 

whether the door was locked, or experiencing distress when the order of objects is 

disorganised. Compulsions are repetitive behaviours or mental acts which aim to reduce 

the distress caused by the obsessions. Examples of compulsions are hand washing, 

checking or counting. 

 

Post-traumatic stress disorder 

A post-traumatic stress disorder is characterised by someone remaining in a state of 

increased vigilance, while the actual threat has disappeared (Appendix 1.1). For example, 

someone who experienced a violent shop robbery might experience nightmares about the 

event, be scared by the sound of motor bikes as the robbers used those for fleeing, and 

might have problems at work because of freezing whenever a sinister looking person 

wants to pay for the shopping. 
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Epidemiology 

Prevalence 

The prevalence of anxiety disorders is high and women are more often affected then men. 

In the past twelve months the prevalence estimates ranged from 6.4 to 14.0% of the 

population being affected by an anxiety disorder (respectively 8.7 to 12.5% for women 

and 3.8 to 7.7% for men) (4–7). The lifetime estimate ranged from 12.9 to 19.6% 

(respectively 17.5 to 23.4% for women and 9.5 to 15.9% for men) (4–6). There are no 

indications that the prevalence of mental disorders, including anxiety disorders, has 

changed over time (4,7). 

What is not reflected in the prevalence estimates is the situation in which there 

are anxiety symptoms present, but insufficiently in terms of number, severity or duration, 

in order to diagnose a full-blown DSM anxiety disorder. A more dimensional approach 

towards anxiety is therefore being advocated (8,9). One of the drivers for this discussion is 

the finding that anxiety symptoms that do not meet the criteria for a full-blown anxiety 

disorder, do often limit individuals in their functioning (10–13) and cause high healthcare 

costs (12,14–16). Although there is no consensus about the definition of subthreshold 

anxiety disorders other than not fulfilling the criteria for a full-blown disorder, 

subthreshold anxiety disorders have been reported to be more prevalent than full-blown 

anxiety disorders (10,11,17–19). The prevalence of subthreshold social phobia and 

subthreshold generalised anxiety disorder have for example been estimated 3.0% and 

between 3.2 and 6.6% respectively, while the prevalence of their full-blown counterparts 

was 2.0% and between 1.5 and 3.0% respectively (11,18,19). 

 

Comorbidity 

Anxiety disorders are frequently comorbid with other anxiety disorders, mood disorders, 

substance-abuse disorders, somatoform disorders, eating disorders and personality 

disorders (20,21). As mentioned above, this is partly an artefact of the classification 

system which uses overlapping criteria. Comorbid disorders are associated with functional 

limitations, more severe symptoms, worse long-term outcomes, and high societal costs 

(13,22–25). 

Comorbidity was estimated to be as high as 97% of the patients having another 

disorder (20). Especially anxiety-with-anxiety disorder comorbidity and anxiety-with-

depressive disorder comorbidity are frequently observed. In a large Dutch cohort study, 

the Netherlands Study for Depression and Anxiety (NESDA) up to 68% of the current 

anxiety patient had another current anxiety disorder and up to 63% also had a current 

depressive disorder (26). Comorbidity between anxiety disorders and substance use 

disorders, and between anxiety disorders and in particular cluster C personality disorders 

(i.e., avoidant, dependent, or obsessive-compulsive personality disorder) is also often 

observed (20,21,27). 
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With the onset of anxiety disorders often being early in life, anxiety disorders 

often seem to precede the onset of other (comorbid) psychiatric disorders (28,29). In 

particular the presence of panic attacks, specific phobia and subthreshold anxiety 

symptoms are indicators for a broad range of future psychiatric disorders (30–32). 

Comorbidity between anxiety disorders and somatic diseases also occurs. In 

patients with anxiety disorders the prevalence of for example cardiovascular disease or 

gastro-intestinal problems is relatively high (33–36). It is however unknown whether the 

risk of developing a somatic disease increases when someone has an anxiety disorder, or 

vice versa. There are indications that both options are possible (37–41). 

 

Impact 

Anxiety disorders have a major impact on both personal life as well as on public health. 

Anxiety disorders are associated with functional limitations and have a negative influence 

on the quality of life (13,42–45). Compared to healthy controls, patients can experience 

difficulties in many aspects of their life, like occupational or household activities, social 

interactions, getting around, and self-care. Agoraphobia may for example stop a patient 

from leaving the house or social phobia may stop someone from attending their 

graduation ceremony. When an anxiety disorder remits, functioning tends to improve, but 

remains lower compared to healthy controls (42). It seems however that the premorbid 

functioning of patients with an anxiety disorder was already relatively reduced (46). As a 

result of the high prevalence, long duration, and associated functional limitations, anxiety 

disorders score high on burden of disease rankings (47–49). For example, the World 

Health Organization estimated that anxiety disorder rank eighth globally after back and 

neck pain, depressive disorders, diabetes mellitus on years lost due to disability. 

 Anxiety disorders are also associated with substantial public health costs (14–16). 

People with an anxiety disorder tend to be more often absent from work and when they 

are present, they function less well than people without an anxiety disorder (50). In the 

Netherlands individuals with an anxiety disorder are estimated to be absent almost six 

days per year because of their anxiety disorder (50) and the annual costs (medical and 

non-medical) of anxiety disorders are estimated to be 405 million euros per one million 

people aged 18 to 65 years (16). 

 Subthreshold anxiety disorders also impact on personal life and society, though to 

a lesser extent than full-blown anxiety disorders. Results from studies into individual 

subthreshold anxiety disorders suggest that individuals with a subthreshold anxiety 

disorder experience less functional limitations than patients with a full-blown disorder, 

but experience more functional limitations than individuals without any anxiety symptoms 

(10–13,51,52). Similarly, the public health costs of subthreshold panic disorder were 

estimated to be lower than of full-blown panic disorder, but higher than the costs of when 

no anxiety symptomatology was present (14). 
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Prognosis 

Anxiety disorders are increasingly seen as chronic disorders with a waxing and waning 

course of the severity of anxiety symptoms. The prognosis of anxiety disorders seems to 

depend on the study population: Studies in the general population seem to report a more 

positive prognosis of anxiety disorders with relatively more symptom remission and less 

relapse
1
 than studies in patient populations. For example a longitudinal study among the 

general population of the United States of America, showed that after three years 75% of 

the patients with panic disorder and 67% of the patient with panic disorder with 

agoraphobia were in remission (53). Relapse occurred regularly, with the relapse rates 

being 12% and 21% respectively. These results are in line with the results of a study in the 

Dutch general population, in which 52.9% of the patients no longer fulfilled the diagnostic 

criteria for an anxiety disorder seven years after baseline (24). 

With regards to patient populations, a longitudinal North-American study among 

adults with a past or current anxiety disorder showed that over a period of twelve years 

most patients recovered from their ‘index’ disorder at some point with remission rates 

being 82% for panic disorder without agoraphobia, 58% for generalised anxiety disorder, 

48% for social phobia, and 37% for panic disorder with agoraphobia (54). However, 

relapse rates ranged from 39 to 58% for the different anxiety disorders and most patients 

were the majority of the study duration symptomatic. These results are comparable to the 

results of the NESDA study (55). In this study the majority of patients (58.7%) had 

recovered from their baseline anxiety disorder at two years follow-up, but in the following 

two years 21.9% of this group experienced relapse of their anxiety disorder (55). This 

pattern of remission and recurrence of symptoms was similar at four years follow-up. 

When, however, symptom occurrence in different DSM classifications (another disorder 

than the index anxiety disorder or depressive disorder) were taken into account, relapse 

rates more than doubled from 23.8% for so-called ‘diagnostically stable’ to 54.8% for so-

called ‘diagnostically unstable’ relapses (56). Combined these studies show that remission 

of anxiety disorders is common, but at the same time relapse also frequently occurs in 

particular in patient populations. 

The course of anxiety disorders is heterogeneous. For example, a forty year 

follow-up study of the 1946 British birth cohort examined the prognosis of anxiety 

symptoms and depressive symptoms between the ages of 13 and 53 (57). This study 

showed that while nearly half of the people never experienced anxiety symptoms or 

depressive symptoms, others experienced moderate (repeated) symptoms or severe 

(repeated) symptoms. These results are in line with the two-year and six-year prognosis in 

adult patients with an anxiety disorder (58,59). The major directions were that anxiety 

patients had few symptoms over time (around 40%), had moderate persistent symptoms 

(around 45%), or had severe persistent symptoms (around 15%) (58,59) (Figure 1.1). So 

                                                                 
1
 The terms ‘relapse’ and ‘recurrence’ are used intermixed in this thesis, as in the field of anxiety disorder research generally no 

differentiation is being made between these terms. 
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although some patients do well, many patients repeatedly experience anxiety symptoms 

or have chronic symptoms with varying severity. 

 

 
Figure 1.1: Identified two-year course trajectories of anxiety disorders (n=907) adopted from (58). 

 

 

To tailor the treatment of patients towards their long-term needs, it is necessary 

to have insight into the most likely prognosis of the anxiety disorder, i.e., will the patient 

have a favourable course and remit, will the patient have a unfavourable course with 

remission and relapse, or will the patient have chronic symptoms. It was previously found 

that a chronic course was predicted by the severity and duration of anxiety disorders and 

by functional limitations at baseline (58,59). Moreover, relapse was predicted by anxiety 

sensitivity, functional limitations, and comorbid mental disorders (53,60). Long-term 

studies are however largely lacking, this is probably because they are more complicated 

and more expensive to conduct than studies with a shorter timeframe, and in some cases 

the preferred design can be considered unethical (e.g., to systematically investigate the 

long-term effects of a treatment a control group not receiving any treatment throughout 

the study could provide the answer, but keeping patients away from treatment is 

unethical). Although clinical predictors have been identified, their predictive validity is 

insufficient to base individual patient-tailored advice on. These predictors are thus not of 

much use in clinical practice. Investigation of factors possibly related to the underlying 

pathogenesis of anxiety disorders could be a next step, in particular because this may also 

provide information about the vulnerability of patients which in turn could influence 

treatment decision making, e.g., start with more intensive treatment for patients at risk 

for an more unfavourable prognosis. 
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Vulnerability 

The aetiology of anxiety disorders is complex and can be conceptualised by means of the 

‘dynamic equilibrium model’ (61) (Figure 1.2). According to this model every person has a 

certain baseline level of anxiety. This baseline level of anxiety is affected by vulnerability 

factors like gender or childhood abuse and resilience factors like social support and 

emotional regulation (62) (Table 1.2). These factors form an equilibrium, hence 

maintaining a relatively stable baseline level of anxiety over time. When stress factors like 

life events or somatic disease occur, the baseline level of anxiety increases. For someone 

with a low baseline level of anxiety (i.e., a low risk of developing an anxiety disorder), this 

extra load is unlikely to be problematic. However, for someone with a high baseline level 

of anxiety (i.e., a high risk of developing an anxiety disorder), this extra load can result in 

the emergence of an anxiety disorder when a critical threshold value of anxiety severity is 

exceeded. In cases of chronic anxiety, someone has a high baseline level of anxiety which 

fluctuates to the extent that the anxiety symptoms sometimes do and sometimes do not 

meet the classification criteria for an anxiety disorder. With treatment one aims to reduce 

the level of anxiety in such a way that the patient can cope again. 

 

 
Figure 1.2: Dynamic equilibrium model. Figure is adopted from Chapter 3 ‘Epidemiologie’ of ‘Handboek Angst- en 

dwangstoornissen’ (63).  
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Table 1.2: Factors potentially of influence to the development of anxiety disorders.* 
Vulnerability factors Resilience factors Stress factors 

Genetic factors Genetic factors Life events 

Parental behaviour Parental behaviour Difficult circumstances 

Parenting style Parenting style Conflicts 

Neuroticism Competence/mastery Somatic disease 

Anxiety sensitivity Individual learning history  

Childhood (sexual) abuse Social support  

Low social economic status   

Table is adopted from Chapter 3 ‘Epidemiologie’ of ‘Handboek Angst- en dwangstoornissen’ (63). 

*Please realise that the classification of vulnerability and resilience factors is somewhat arbitrary. Genetic factors can increase 

vulnerability, but also increase resilience. Moreover, factors like neuroticism and anxiety sensitivity are included as independent 

vulnerability factors but are probably genetic in nature, and thus the psychological expression of the genetic make-up of a 

person. Furthermore, childhood sexual abuse is classified as a vulnerability factor, while during childhood sexual abuse may be 

better interpreted as a stress factor.  

 

Some of the vulnerability, resilience and stress factors which may play a role in 

the development of anxiety disorders, mentioned in Table 1.2, are discussed in more 

detail below. Based on an anxiety disorder being present in a first degree family member, 

patients may have a genetic predisposition towards developing an anxiety disorder. 

Studies suggested that the heritability of different anxiety disorders varies between 30 

and 50% (64,65). Although genome-wide association studies have identified significant 

SNP’s which were associated with genetic vulnerability for anxiety disorders (64), it is 

unknown what their clinical value is and it is unknown what exactly is inherited that 

increases the vulnerability for developing an anxiety disorder. In itself a genetic 

predisposition towards developing an anxiety disorder may not be problematic, but if 

patients also have temperamental factors like high neuroticism or high anxiety sensitivity 

this may make them more vulnerable to develop panic attacks (66) and internalising 

mental disorders (38,62,67). 

Whether a patient may develop an anxiety disorder could also be related to the 

parental behaviour and parental style. Affected parents might influence their children as 

their children are growing up with their parents anxious and dysfunctional behaviour 

(68,69). On the other hand, parental behaviour and parenting style might also function as 

a resilience factor when parents show constructive ways to cope with anxious situations 

(62). With a combination of vulnerability and resilience factors a relatively stable baseline 

level of anxiety may be maintained, stress factors may however throw a spanner in the 

wheel. After someone experienced a heart attack or another somatic disease, or a life 

event like the death of a family member (38,39,67), an anxiety disorder may develop due 

to a change in the basic level of anxiety which then exceeded a critical value. 

As conceptualised in the dynamic equilibrium model, several factors seem to play 

a role in the onset of anxiety disorders, but based on this model it is difficult to predict 

which individuals may be vulnerable for developing an anxiety disorder and what their 

prognosis will be. Moreover, little is known about the interplay between these factors and 

the underlying biological processes of anxiety disorders. At the level of the brain it seems 

that the normal fear network is somehow disrupted and this system seems to overreact to 

stressors with excessive anxiety. It is assumed that the fear system becomes sensitised for 

a particular stimulus and that the system learns to respond more easily and rapidly to this 
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stressor. At some point the anxious response to this stressor will then exceed a certain 

threshold and the individual will meet the criteria for an anxiety disorder. 

When looking at other pathophysiological findings, cross-sectional studies found 

that several biological factors were associated with the presence of anxiety disorders 

compared to controls without an anxiety disorder. There are for example indications that 

in anxiety disorders there are dysregulations in the hypothalamic-pituitary adrenal (HPA)-

axis (70). This circuit is part of the neuroendocrine system which controls stress responses 

and, among other functions, influences the immune system (71–73). With the HPA-axis 

influencing the immune system, dysregulations in this system may also be present. There 

are indeed indications that inflammation markers like c-reactive protein, interleukin-6 and 

tumour necrosis factor α are increased in anxiety patients compared to healthy controls 

(74–77), but this is not an overall finding (76,78,79). The question is however how these 

biological factors should be interpreted: should these factors be seen as causes or 

consequences of anxiety disorders, or are they biological correlates of the anxiety 

symptoms. 

So far there are no clinical tests that provide an indication about the vulnerability 

of patients or their possible prognosis. A potential system that may provide indication for 

the prognosis of anxiety disorders is the serotonin system, which is involved in the 

regulation of emotions. This neurotransmitter system seems dysregulated in anxiety 

disorders (80) and anxiety disorders can be treated effectively with serotonergic 

antidepressants (81,82). The serotonin system can in humans be studied by means of 

‘acute tryptophan depletion’ (ATD) (83,84). ATD is a research method which temporarily 

depletes brain serotonin by depleting its plasma dietary precursor tryptophan with a 

specifically designed drink (85,86). The combination of this drink and a low tryptophan 

diet the previous day, tends to reduce blood tryptophan levels with approximately 80% 

five to seven hours after the depleting drink was drunk. ATD has extensively been used in 

mood disorder research. A meta-analysis showed that adults without a depression and 

participants with a current depression do not tend to respond with a decreased mood to 

ATD (87). In contrast, in participants with a family history of depression and in participants 

who remitted from their depression with a serotonergic antidepressant it was found that 

50 to 60% do tend to respond to ATD with a temporary negative mood. It seems that with 

increasing vulnerability participants are more likely to respond to ATD with mood changes. 

It is however unknown whether this paradigm holds similar indications with regards to 

vulnerability for anxiety disorders. 

 

 

Treatment 

The main aim of treatment of anxiety disorders is to reduce anxiety symptomatology and 

associated distress or impairment in daily functioning. The primary treatment options for 

anxiety disorders consist of psychological treatments and pharmacological interventions. 
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Numerous randomised controlled trials (RCTs) have been published showing the short-

term efficacy and effectiveness of cognitive behavioural therapy (CBT) and serotonergic 

antidepressants. These RCTs have been summarised in meta-analyses and in national and 

international guidelines (e.g., 81,88–91). In the Netherlands the multidisciplinary 

guidelines for anxiety disorders have been updated in 2013. In the previous edition of 

these guidelines serotonergic antidepressants and CBT were considered equally effective 

with 60 to 80% of patients responding to either treatment. Based on shared decision 

making principles, the professional and patient would come to a treatment plan choosing 

between these treatment options. In case of a severe comorbid depressive disorder, 

antidepressants were the preferred treatment option. In the 2013 revision this guideline 

adopted a stepped care model. Preference is given to start with the least resource 

intensive treatment option first. For anxiety disorders CBT is currently regarded the first 

treatment option, while treatment with antidepressants is reserved for treatment-

resistant disorders or severe disorders (90). Up to twelve months CBT seems relatively 

effective in comparison to other psychological intervention for treating anxiety disorders, 

but data about its long-term effectiveness is largely lacking (92). 

Although CBT is the first treatment choice according to the most recent 

guidelines, treatment with antidepressants is common. More than half of the patients 

with an anxiety disorder use antidepressants either as a sole treatment or combined with 

psychological treatment (25). The effects of antidepressants have mostly been studied in 

short-term placebo-controlled trials. These trials suggest that as long as medication is 

continued, most patients continue to experience its initial effectiveness provided that 

patients responded to this medication in the first place (88). Little is however known 

about the optimal duration of treatment. National and international guideline 

recommendations regarding the duration of antidepressant treatment are therefore 

consensus-based and treatment advice for chronic patients is generally lacking. The 

guidelines advice to taper antidepressants six to 24 months after remission (93), but in 

contrast to this advice long-term antidepressant use is increasing (94–97). A downside of 

long-term antidepressant use is that patients could also experience side-effects long-term. 

To determine the influence of antidepressant treatment on the prognosis of 

anxiety disorders and to provide patients with evidence-based treatment advice, insight in 

the risk of relapse and time to relapse after antidepressant discontinuations is necessary 

and the optimal duration of antidepressant treatment should be determined. Moreover, 

to understand why the tapering advice of the guidelines does not seem to be followed, 

one needs to understand the motives and barriers for continuation and discontinuation of 

antidepressant treatment. Furthermore, potential risks of discontinuing and restarting 

antidepressants need to be known to make a balanced decision about how to proceed 

with antidepressant treatment. 
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Measurement instruments 

In the DSM diagnostic criteria are described on which the classification of psychiatric 

disorders is based. For research, these diagnostic criteria have been operationalised in 

several (semi-)structured interviews. For this thesis the ‘Composite International 

Diagnostic Interview’ (CIDI) for the DSM-IV disorders is the most relevant diagnostic 

instrument. Both NESDA and the Netherlands Mental Health Survey and Incidence Study-2 

(NEMESIS-2) used this instrument to determine the psychiatric status of their participants. 

The CIDI is a fully structured lay-administered diagnostic interview which was originally 

developed and adapted for the use in the World Mental Health Survey Initiative (98). It 

was previously found in clinical calibration studies in various countries that the CIDI 

assessed common mental disorders including anxiety disorders with good validity in 

comparison to blinded clinical reappraisal interviews (99). Other commonly used 

diagnostic instruments in research are the Structured Clinical Interview for the DSM-IV 

(SCID) and the Mini International Neuropsychiatric Interview (M.I.N.I.). The SCID is semi-

structured interview designed to be administered by clinicians or trained mental health 

professionals. The M.I.N.I. is a short structured interview based on the DSM-IV and on the 

International Classification of Diseases (ICD-10) criteria designed to be administered by 

interviewers with limited clinical experience (100). 

To determine the severity of anxiety disorders, several valid and reliable 

questionnaires are available for research. NESDA for example uses the self-rated Beck 

Anxiety Inventory (BAI), the Fear Questionnaire (FQ), and the Penn Worry State 

Questionnaire (PWSQ) to gain insight into different aspects of anxiety. The BAI is used to 

assess the severity of anxiety symptoms. Cut-off points differentiating between minimal, 

mild, moderate and severe anxiety have been determined (101,102). The FQ is used as a 

measure of agoraphobic, social phobic and specific phobic avoidance (103) and on the 

PWSQ participants indicate to what extent they experience aspects of pathological worry, 

such as constantly worrying about something (104). 

For the measurement of vulnerability factors of anxiety disorders several scales 

are available. Functioning in the past month can be measured with the eight scales of the 

SF-36 (105,106). This questionnaire assesses mental functioning, consisting of 

psychological health, psychological functioning, social functioning and vitality, and physical 

functioning, consisting of general health, physical health, physical functioning and bodily 

pain. The WHO Disability Assessment Schedule (WHO-DAS) assesses difficulties in six 

domains of life during the last month, including communication, physical mobility, self-

care, interpersonal interactions, domestic responsibilities and work, and participation in 

society (107,108). The presence of major life events can be assessed with the Brugha life 

events list (109). Furthermore, characteristics like neuroticism and extraversion can be 

assessed with the Eysenck Personality Questionnaire (110,111). For other potential 

vulnerability factors of anxiety disorders there are not necessarily standardised 

questionnaires being used. Childhood trauma was for example measured with self-
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constructed questionnaires, though this questionnaire was used for both NEMESIS studies 

and NESDA. Moreover, factors like inflammation markers and cortisol values can be 

obtained from blood and saliva samples respectively. 

 

 

Aims and outline of this thesis 

As has been described above, this thesis focusses on the long-term prognosis of anxiety 

disorders in order to improve treatment with the final aim of improving the lives of 

patients with anxiety disorders. Therefore the first aim of this thesis is to gain insight into 

the long-term prognosis of anxiety disorders and subthreshold anxiety disorders in order 

to determine to what extent there is a need for treatment. The second aim is to identify 

how vulnerability for an unfavourable prognosis of anxiety disorders can be revealed in 

order to identify those who may benefit from treatment. The third aim is to assess the 

long-term influence of antidepressant treatment on the prognosis of anxiety disorders so 

that evidence-based rather than consensus-based long-term advice can be given to 

patients using antidepressants. 

In Chapter 2 subthreshold anxiety disorders are investigated to gain insight into 

the prognosis of these symptoms and to identify those at risk for developing an anxiety 

disorder. Subthreshold anxiety disorders are associated with functional limitations and 

high healthcare costs. An overall prevalence estimate of subthreshold anxiety disorders is 

however missing and little is known about the course of these subthreshold disorders. This 

chapter examines prevalence, characteristics, and course of subthreshold anxiety disorder 

in the general population to determine the necessity and possible risk indicators for 

intervention. Data were derived from the Netherlands Mental Health Survey and 

Incidence Study-2 (NEMESIS-2), a psychiatric epidemiological cohort study among the 

general population (n=4528). The three-year course of subthreshold anxiety disorder 

(n=521) is compared to a no anxiety group (n=3832) and an anxiety disorder group 

(n=175). Risk indicators including socio-demographics, vulnerability factors, 

psychopathology, physical health and functioning for persistent and progressive 

subthreshold anxiety disorder are also explored. 

In Chapter 3 the predictive value of several biological factors is explored to 

predict the two-year course of anxiety disorders aiming to identify those who are likely to 

have long-term symptoms. Clinical characteristics like the baseline duration and severity 

of anxiety are insufficiently predictive for the two-year course of anxiety disorders to base 

patient-tailored advice on. This chapter explores whether adding biological variables can 

improve a model containing the most predictive clinical variables. Participants with a panic 

disorder, social anxiety disorder, or generalised anxiety disorder (n=907) were selected 

from the Netherlands Study of Depression and Anxiety (NESDA). This longitudinal cohort 

study includes persons from the community, primary care, and outpatient mental 

healthcare services. The predictive validity of the biological variables is determined by 
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including these in a model with the clinical parameters and investigate whether they are 

capable of differentiating between a course with minimal symptoms over time, a 

moderate severe chronic course and a severe chronic course. 

In Chapter 4 it is examined whether an anxious response to acute tryptophan 

depletion (ATD) can reveal vulnerability in anxiety disorders, analogue to the effect of ATD 

in mood disorders. A change in mood in response to ATD is observed in healthy volunteers 

with a family history of mood disorders and patients with a remitted mood disorder. For 

this study PubMed, PsychInfo and Embase were searched and studies (n=21) in which 

healthy volunteers or patients with a (remitted) anxiety disorder participated in ATD were 

included. This review first summarises the available evidence of the effect of ATD on 

reported levels of anxiety in healthy volunteers, remitted patients and current patients 

and then assesses whether challenging anxiety is necessary for an anxious response. 

The aim of Chapter 5 is to determine the influence of treatment on the prognoses 

of anxiety disorders by assessing whether it is wise to discontinue antidepressants as 

consensus-based international treatment guidelines advise treatment continuation for 

variable durations, while at the same time, contrary to the guidelines advice, long-term 

antidepressant use is increasing. PubMed, Cochrane, Embase and clinical trial registers 

were systematically searched for studies (n=28) including patients with an anxiety disorder 

(panic disorder, social phobia, agoraphobia, generalised anxiety disorder), obsessive-

compulsive disorder, and posttraumatic stress disorders who responded to 

antidepressants and randomised patients to either continuing antidepressants or 

switching to placebo. This systematic review and meta-analysis first assesses the risk of 

relapse and time to relapse after discontinuation of antidepressants, and then explores 

whether relapse risk is related to type of anxiety disorder, type of antidepressant, mode of 

discontinuation, duration of treatment and follow-up, comorbidity and allowance of 

psychotherapy. 

The focus of Chapter 6 is on the discrepancy between the recommendation of the 

guidelines to discontinue antidepressants after a predefined period of time and the clinical 

reality of long-term antidepressant use. This chapter aims to unravel the motivations of 

patients with an anxiety disorder and/or depressive disorder and general practitioners 

(GPs) for long-term antidepressant use, and to gain insight into possibilities to prevent 

unnecessary long-term use. This qualitative study uses semi-structured in-depth 

interviews, and includes GPs (n=26) and patients (n=38) with a remitted anxiety disorder 

and/or depressive disorder who have been using antidepressants for at least six months 

and receive their medication from their GP. The interplay between patients and their GPs 

is investigated by means of twenty patient-GP dyads. For the dyads patients and GPs were 

interviewed about each other on separate occasions. 

In Chapter 7 the focus is on evidence against the implicit assumption that the 

response to antidepressants is stable over time. With the guideline recommendation of 

discontinuing antidepressants after a certain amount of time, but relapse being a common 

phenomenon in anxiety disorders and depressive disorders, reinitiating antidepressant 

treatment is a common strategy in clinical practice. Unfortunately, reinitiated 
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antidepressant treatment can be less effective or ineffective. This chapter aims to provide 

insight into the magnitude and risk factors of response failure after reinstatement of a 

previously effective antidepressant in patients with an anxiety disorder, a depressive 

disorder, an obsessive-compulsive disorder, or post-traumatic stress disorder. For this 

systematic review PubMed, Embase and clinical trial registers were systematically 

searched, resulting in the inclusion of ten studies which are qualitative summarised. 

In Chapter 8 the main findings of this thesis are summarised and their 

implications for research and clinical practise are discussed.  
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Appendix 1.1: Main classification criteria of specific 

anxiety disorders according to DSM-IV 

Panic disorder without or with agoraphobia 

A Both 1 and 2: 

1. Recurrent unexpected panic attacks. A panic attack consists of a discrete 

period of intense fear or discomfort, in which four or more of the following 

symptoms develop abruptly and reach a peak within 10 minutes. 

a. Palpitations, pounding heart, or accelerated heart rate 

b. Sweating 

c. Trembling or shaking 

d. Sensations of shortness of breath or smothering 

e. Feeling of choking 

f. Chest pain or discomfort 

g. Nausea or abdominal distress 

h. Feeling dizzy, unsteady, lightheaded, or faint 

i. Derealisation (feelings of unreality) or depersonalisation (being 

detached from oneself) 

j. Fear of losing control or going crazy 

k. Fear of dying 

l. Paraesthesia (numbness or tingling sensations) 

m. Chills or hot flushes 

2. At least one of the panic attacks has been followed by 1 month (or more) of 

one (or more) of the following: 

a. persistent concern about having additional attacks 

b. worry about the implications of the attack or its consequences 

c. a significant change in behaviour related to the attacks 

B Absence of agoraphobia (panic disorder without agoraphobia) or presence of 

agoraphobia (panic disorder with agoraphobia). 

 

Agoraphobia without history of panic disorder 

A Anxiety about being in places or situations from which escape might be difficult (or 

embarrassing) or in which help may not be available in the event of having an 

unexpected or situationally predisposed panic attack or panic-like symptoms. 

Agoraphobic fears typically involve characteristic clusters of situations that include 

being outside the home alone; being in a crowd or standing in a line; being on a 

bridge; and traveling in a bus, train or automobile. 

B The situations are avoided (e.g., travel is restricted) or else are endured with marked 

distress or with anxiety about having a panic attack or panic-like symptoms, or require 

the presence of a companion. 
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Social phobia (social anxiety disorder) 

A A marked and persistent fear of one or more social or performance situations in which 

the person is exposed to unfamiliar people or to the possible scrutiny by others. The 

individual fears that he or she will act in a way (or show anxiety symptoms) that will 

be humiliating or embarrassing. 

B Exposure to the feared social situation almost invariably provokes anxiety, which may 

take the form of a situationally bound or situationally predisposed panic attack. 

C The person recognises that the fear is excessive or unreasonable. 

D The feared social or performance situations are avoided or else are endured with 

intense anxiety or distress. 

 

Generalised anxiety disorder 

A Excessive anxiety and worry (apprehensive expectation), occurring more days than 

not for at least 6 months, about a number of events or activities (such as work or 

school performance). 

B The person finds it difficult to control the worry. 

C The anxiety and worry are associated with three (or more) of the following six 

symptoms (with at least some symptoms present for more days than not for the past 

6 months). 

1. Restlessness or feeling keyed up or on edge 

2. Being easily fatigued 

3. Difficulty concentration or mind going blank 

4. Irritability 

5. Muscle tension 

6. Sleep disturbance (difficulty falling or staying asleep, or restless unsatisfying 

sleep) 

D The focus of the anxiety and worry is not confined to features of an Axis I disorder, 

and the anxiety and worry do not occur exclusively during posttraumatic stress 

disorder. 

 

Obsessive-compulsive disorder 

A Either obsessions or compulsions: 

Obsessions as defined by 1, 2, 3, 4: 

1. Recurrent and persistent thoughts, impulses, or images that are experienced, 

at some time during the disturbance, as intrusive and inappropriate and that 

cause marked anxiety or distress. 

2. The thoughts, impulses or images are not simply excessive worries about 

real-life problems. 

3. The person attempts to ignore or suppress such thoughts, impulses, or 

images or to neutralise them with some other thoughts or action. 
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4. The person recognises that the obsessional thoughts, impulses or images are 

a product of his or her own mind (not imposed from without as in thought 

insertion). 

Compulsions as defined by 5, 6: 

5. Repetitive behaviours that the person feels driven to perform in response to 

an obsession, or according to rules that must be applied rigidly. 

6. The behaviours or mental acts are aimed at preventing or reducing distress or 

preventing some dreaded event or situation; however these behaviours or 

mental acts either are not corrected in a realistic way with what they are 

designed to neutralise or prevent or are clearly excessive.  

B At some point during the course of the disorder, the person has recognised that the 

obsessions or compulsions are excessive or unreasonable. 

 

Post-traumatic stress disorder 

A The person has been exposed to a traumatic event in which both of the following 

were present: 

1. The person experienced, witnessed, or was confronted with an event or 

events that involved actual or threatened death or serious injury, or a 

threat to the physical integrity of self or others. 

2. The person’s response involved intense fear, helplessness, or horror. 

B The traumatic event is persistently re-experienced in one (or more) of the following 

ways: 

1. Recurrent and intrusive distressing recollections of the event, including 

images, thoughts, or perceptions. 

2. Recurrent distressing dreams of the event. 

3. Acting or feeling as if the traumatic event were recurring (includes a sense 

of reliving the experience, illusions, hallucinations, and dissociative 

flashback episodes, including those that occur on awakening or when 

intoxicated). 

4. Intense psychological distress at exposure to internal or external cues that 

symbolise or resemble an aspect of the traumatic event. 

5. Physiological reactivity on exposure to internal or external cues that 

symbolise or resemble an aspect of the traumatic event. 

C Persistent avoidance of stimuli associated with the trauma and numbing of general 

responsiveness (not present before the trauma), as indicated by three (or more) of 

the following: 

1. Efforts to avoid thoughts, feelings, or conversations associated with the 

trauma 

2. Efforts to avoid activities, place, or people that arouse recollections of the 

trauma 

3. Inability to recall an important aspect of the trauma 

4. Markedly diminished interest or participation in significant activities 
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5. Feeling of detachment or estrangement from others 

6. Restricted rang of affect 

7. Sense of a foreshortened future 

D Persistent symptoms of increased arousal (not present before the trauma) as 

indicated by two (or more) of the following: 

1. Difficulty falling or staying asleep 

2. Irritability or outbursts of anger 

3. Difficulty concentrating 

4. Hypervigilance 

5. Exaggerated startle response 

E Duration of the disturbances is more than 1 month. 


