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General introduction

Partly based on: Bekhuis E, Olde Hartman TC, Boschloo L, Lucassen PLBJ.
A novel approach to psychopathology: the example of depression.
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Chapter 1

Narrative of patient

When I woke up one morning from a restless dream, I noticed that I had been 
transformed into a massive piece of putty. There was a nauseating weakness in 
my limbs, I couldn’t hold my head up straight and while dressing I barely had the 
strength to zip my jeans. I assumed that I had drunk too much the previous night. I 
just wondered where the empty bottles were. […] Thankfully you do not realize this 
from the start, but a chronic disease appears to be a process of constant losses: 
loss of possibilities and skills, of control over your life, of practical and materialistic 
securities, of social contacts, of spontaneous or familiar activities, of freedom to 
move, of feelings of self-esteem. Even now that the months have become years, I 
still can’t accept those losses. Someone else may compensate by thinking that life 
has become more focused, without unnecessary frills, or perhaps in some ways 
become more adventurous. I’m not that person: I find my life nowadays predominantly 
empty, dull, flat, unfulfilled and regularly pretty scary. No day passes in which I do 
not contemplate the things I miss, and often I play the sad game entitled “what do I 
miss most?”. The answer is very simple: just the ability to enjoy.1

This story about how chronic fatigue syndrome is experienced by the famous Dutch 
writer Renate Dorrestein illustrates well how strongly depressive, anxiety and somatic 
symptoms are related in everyday life. Similar cases indicating the functional limitations 
associated with this relation have been described across varying cultures and historical 
periods [1,2] and many people will recognize the relation from their own experience. 
Despite its widely acknowledged importance, one crucial question remains unanswered: 
what is the nature of the relation between depressive, anxiety and somatic symptoms?

Historical perspective

The co-occurrence of depressive, anxiety and somatic symptoms has been 
described in the context of various labels, hypothesized underpinnings and 
treatments throughout history. In prehistoric times, it was commonly assumed that 
severe combined psychological and somatic symptoms were caused by supernatural 
powers such as demonic possession, for which exorcism was required [1]. Other 
explanations developed as early as the ancient Greek and Roman time when the 
label “hysteria” was introduced [3]. This label was derived from the Greek word for 
uterus and referred to symptoms such as nervousness, irritability, insomnia and 
faintness. Together with the general focus in medicine in this period, explanations 
for hysteria shifted to the body. 

1 Translated from the autobiography “Heden ik” by Renate Dorrestein [466].
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One of the earliest hypotheses was the humoral theory, stating that imbalance of 
four humors caused psychological as well as somatic symptoms [4]. An overload 
of black bile was for example believed to cause depression, whereas an excess of 
phlegm produced angina. Harmony could be restored with among others bloodletting 
and purging. Other theories in this period stated that hysteria could be attributed to 
specific organs such as the uterus, ovaries, stomach or nerves [1]. A typical affliction 
of women was described as “suffocation of the womb”, a retraction of the uterus 
towards the diaphragm and stomach causing women to suffocate and faint. This 
affliction was treated by subjecting the patient to specific odors.
The focus on individual organs was abandoned in the Industrial Age as the view 
arose that the body is a machine in which organs are connected via the nervous 
system [1]. Specific organs such as the uterus were assumed to have a central 
position in these reflex arcs and were the focus of treatment approaches, which 
included their surgical removal.
In the 19th century, the biomedical model originated, which described that disease 
can be ascribed to malfunctioning at the biological level [5]. The mind-body dualism 
inherent in this model can be traced back to the 17th century, when Descartes argued 
for the position that mind and body are different substances. The typical affliction of 
“neurasthenia” in this period was asserted to cerebral weakness [1]. Interventions 
targeted at the brain such as electrotherapy were developed.
In contrast to the biomedical theories, psychological theories also developed. 
Although the first psychological explanations already appeared in work of the 
ancient Greek-Roman physician Galen [4] and gained popularity in the Renaissance 
with the introduction of the concept of imagination [2], the psychological paradigm 
culminated in the 20th century. In this period, diagnostic labels indicating that 
patients present emotions somatically like “somatization” and “masked depression” 
became massively popular and with them various psychotherapies addressing these 
emotions [6,7].
Later in the 20th century, Engel developed the biopsychosocial model [8]. In this 
model, biological, psychological as well as social factors were interrelated and these 
relations could lead to feedback loops in the system. The model did not only broaden 
the view about which individual parts should be considered in medicine, but also 
stressed that the interplay between them is interesting [9]. Although critiques have 
indicated that Engel’s description of the model ignores important health aspects 
(e.g., at an existential level) and is not sufficient to understand the consequences 
of the dynamic nature of the system [10], the model has introduced the idea that 
treatments should be multi-dimensional and multidisciplinary.
Despite the increased attention for psychological and social aspects of illness and their 
dynamics in the biopsychosocial model, the current medical field still strongly relies on 
singling out specific parts of the human from a biomedical perspective [5]. For example, 
psychiatric disorders are frequently called brain diseases [11-14] and their symptoms 
are often depicted as a result of nothing more than the disorders themselves (notes 
from clinicians commonly say: “The patient attempted to commit suicide because of his 
depressive disorder.”) [15]. Furthermore, the education that medical students receive 
focuses in particular on biological mechanisms underlying diseases.

1

BNW_Ella_V1.indd   11BNW_Ella_V1.indd   11 11-12-19   10:0811-12-19   10:08



12

Chapter 1

DEPRESSIVE AND ANXIETY SYMPTOMS

Although ‘depression’ and ‘anxiety’ can refer to specific symptoms (depressed mood 
versus an anxious feeling), the terms currently are more broadly defined. In the Diagnostic 
and Statistical Manual of Mental Disorders (DSM-5) [16], a depressive disorder includes 
symptoms with a cognitive nature (e.g., concentration problems), affective nature (e.g., 
hopelessness) and somatic nature (so-called neurovegetative symptoms; e.g., insomnia). 
Anxiety disorders also cover cognitive symptoms (e.g., worry), affective symptoms 
(e.g., panic) and neurovegetative symptoms (e.g., palpitations) alongside behavioral 
symptoms (e.g., avoidance) [16]. Besides the presence of these symptoms, a diagnosis 
for a depressive or anxiety disorder requires that the symptoms are persistent and 
associated with clinically significant distress or impairment in functioning [16].
Depressive and anxiety disorders are among the most common mental disorders, as 
lifetime prevalence rates of both disorders are approximately 20% [17,18]. The mental 
disorders often co-occur as around 60% of patients with a depressive disorder also have 
an anxiety disorder and similar prevalence rates have been reported for depressive 
disorders in patients with an anxiety disorder [19,20]. The disorders have a serious impact 
on patients’ lifes. Firstly, they negatively interfere with physical, social and occupational 
functioning [21-23]. In addition, the life expectancy of patients with depressive or anxiety 
disorder is eight years lower than that of persons without those disorders [24]. This is 
partly due to their increased risk of developing physical diseases and having a worse 
prognosis of these diseases [25,26], as well as their higher risk of suicide [27]. Together, 
these consequences constitute a large economic burden on society [21-23].

SOMATIC SYMPTOMS

Somatic symptoms cover a broad spectrum of symptoms that refer to the body, such 
as fatigue, back pain, dizziness and headache. The symptoms are part of everyday 
experience: nearly all persons in the general population report at least one somatic 
symptom during one month [28]. Most of these symptoms are self-limiting, but they 
become persistent and impairing in a small proportion of persons [29]. Such symptoms 
are associated with negative consequences for quality of life [30-32], increased use of 
health services and higher health costs [32,33].
Somatic symptoms are increasingly recognized as representing a complex interplay 
between peripheral and central processes [34-36]. Peripheral processes that generate 
bodily signals include normal bodily functions (e.g., digestion of food), physical diseases 
(e.g., a stomach ulcer), and emotions (e.g., anxiety accompanied by arousal) [34]. Central 
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processes are largely involuntary and refer to how a signal is processed in and predicted 
by the brain [34]. For example, the brain intensifies a signal when it interprets it as a 
danger to health while it damps the signal down when it interprets it as a normal process 
[37]. Together, these processes determine if a signal is experienced as a symptom by 
the patient or not.
Somatic symptoms are often classified based on whether they can be explained in 
the context of an underlying physical or psychiatric disease. Symptoms that cannot 
adequately be explained in terms of such diseases are highly common [38,39]. They 
are described with varying labels in the literature including generic descriptions 
(e.g., functional somatic symptoms/syndromes, medically unexplained symptoms, 
psychosomatic symptoms), syndrome descriptions (e.g., chronic fatigue syndrome, 
fibromyalgia syndrome, irritable bowel syndrome) and disorder descriptions (e.g., 
somatization disorder in the DSM-IV [40]). In this thesis, we will mainly use the labels 
“functional somatic symptoms” and “functional somatic syndromes” as they have been 
shown to be more acceptable to patients than other labels, capture symptoms from all 
bodily systems and avoid simple denial of disease [41,42].
The distinction between somatic symptoms that are suffiently and insufficiently explained 
by diseases is increasingly abandoned in new classification systems [16,43]. A reason 
for this abondonment includes that it is practically difficult to establish the distinction, 
while advancing insights indicate that these symptoms’ underlying mechanisms and 
clinical needs show more similarities than differences [35]. The DSM-5 has adopted 
the novel diagnosis somatic symptom disorder, which is based on the presence of one 
or more distressing and persisting symptoms as well as excessive thoughts, feelings or 
behaviors related to these symptoms [16]. For primary care, a classification has recently 
been proposed based on the prognosis of symptoms: self-limiting physical symptoms 
are infrequent and unobtrusive, persistent physical symptoms are longer lasting and 
recurrent and associated with reduced quality of life, and a symptom disorder (which 
should not be confused with the more specifically defined somatic symptom disorder in 
the DSM-5) refers to the co-occurrence of multiple symptoms associated with substantial 
disability and healthcare use [43].

COMBINATION OF DEPRESSIVE, ANXIETY AND SOMATIC 
SYMPTOMS

Depressive and anxiety disorders commonly occur in combination with somatic 
symptoms [44,45]. Persons with a depressive or anxiety disorder have approximately 
twice as many somatic symptoms as persons without these disorders, and this number 

1
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further increases in patients who have both a depressive and an anxiety disorder [45]. 
In addition, the presence of somatic symptoms is associated with a 1.5-2.5 times higher 
risk of having a depressive or anxiety disorder [46]. This combination, which we will 
call “comorbidity” when refererring to disorders and “co-occurrence” when referring to 
symptoms, leads to more physical and social limitations and a worse perceived health 
than the pathologies apart [47]. Furthermore, it is associated with higher medical care 
utilization and higher in- and outpatient costs [48].
There are three main theories about the mechanisms underlying the relation between 
depressive, anxiety, and somatic symptoms. The first perspective states that the 
symptom types are presentations of the same underlying construct. It has for instance 
been indicated that depressive and anxiety symptoms are accompanied by body signals, 
which are interpreted and presented by some patients as somatic symptoms [49,50]. The 
other two theories assume that depressive, anxiety and somatic symptoms represent 
different constructs, which can be related to each other in two ways. One of these 
perspective indicates that depressive, anxiety and somatic symptoms directly influence 
each other [44,51,52]. Somatic symptoms could for instance provoke depression via 
negative consequences for functioning, or anxiety via uncertainty about known or 
unknown pathology [52]. Depression and anxiety, on the other hand, could lead to 
somatic symptoms by increasing the patient’s attention to and awareness of symptoms 
[37]. The third perspective assumes that depressive, anxiety and somatic symptoms 
have common underlying risk factors. These may include biological (e.g., female sex), 
psychological (e.g., trauma) and social factors (e.g., lack of a social network) [44,53].

SEE THE TREES FOR THE FOREST

As becomes apparent from the description of depressive, anxiety and somatic symptoms, 
their current conceptualization strongly relies on the way these symptoms are classified 
in diagnostic manuals such as the DSM-5 [54,55]. These classifications have enhanced 
standardization in research, offered a shared language for clinicians and bridged the 
gap between the scientific and clinical world [56]. Their criteria are based on a long 
history of clinical insights of experts from various disciplines and have repeatedly been 
described to be useful to make sense of clinical pictures [56]. Although classification 
systems are an essential basis for science and clinical care, expanding critiques focus 
on the questionable validity, reliability and utility of their diagnoses [57-60]. For example, 
neither neuroscience studies nor genetic studies have convincingly demonstrated 
biological underpinnings that are specific for individual psychiatric diagnoses [61-63]. 
Furthermore, there is striking heterogeneity in course trajectories and symptom profiles 
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within the diagnostic categories [64,65]. Other concerns regard the high comorbidity 
across categories [58] and their overlapping and inconsistent criteria within and across 
classification systems. Depressive, anxiety and somatic symptom disorders, for example, 
share physical criteria such as fatigue and weight loss [16]. Another problem is that 
questionnaires used to assess psychiatric disorders include different items [66]. For 
instance, the Hamilton Depression Rating Scale [67] includes somatic and anxiety items 
that are not found in the Quick Inventory for Depression [68].
A novel movement in research has shifted the focus from pre-defined disorders to 
smaller elements of psychopathology [14,69-73]. With this deconstruction of disorders, 
the movement aims to yield specific (types of) symptoms that play a crucial role in the 
development, course and treatment response of disorders [71]. This could inform on the 
diagnostic value of symptom criteria and their role in explaining comorbidity between 
disorders [74]. In addition, it could help to identify (types of) symptoms that require 
specific interventions. Finally, since symptom profiles differ across patients [65], this 
perspective may advocate “precision medicine” by enhancing the translation of research 
findings to the situation of individual patients [69,71,75].
One approach deconstructs disorders by focusing on symptom dimensions, which 
include groups of symptoms that commonly co-occur. Previous studies have for 
example shown that depressive and anxiety symptoms consist of a cognitive/affective 
and a neurovegetative symptom dimension [76,77], and somatic symptoms of a 
cardiopulmonary, musculoskeletal, gastrointestinal and general dimension [78,79]. These 
dimensions, which are also called clusters or categories, have varying characteristics 
in terms of their naturalistic course and response to interventions [80-82]. Symptom 
dimensions can be identified with data-driven algorithms in latent variable models 
[70,83], and can be seen as a parsimonious summary of common variation in the data. 
Although latent variable models have been suggested to assume a common causal 
basis of symptoms [84-86], many experts have argued that a descriptive and non-causal 
interpretation is more in line with the characteristics of the models [87,88].
Another approach focuses on the smallest unit of pathology: individual symptoms. This 
approach has mainly been applied to depressive symptoms, which has revealed their 
differential risk factors, consequences for functioning, and treatment responses [89-93]. 
A perspective that builds on the heterogeneity of individual symptoms is the network 
approach [15,94]. This approach conceptualizes an illness as the emerging structure of 
its symptoms and their correlations. Furthermore, comorbidity is viewed as the result 
of the pattern in which the individual symptoms of two different disorders co-occur 
[74]. The theory behind this model states that disorders arise as the result of causal 
relations among symptoms in a complex system [15,55]. Worry can provoke headache 
and insomnia, leading to fatigue and concentration problems, which, due to reduced 

1

BNW_Ella_V1.indd   15BNW_Ella_V1.indd   15 11-12-19   10:0811-12-19   10:08



16

Chapter 1

efficiency at work, could induce feelings of guilt, exacerbating insomnia. If a person has a 
single symptom, he or she can develop a full disorder via the interplay among symptoms. 
In a similar way, an improvement in one symptom during treatment can lead to a cascade 
of improvements in other symptoms and could potentially result in a healthy state.

COLORING THE BODY-MIND MAP: AIMS AND OUTLINE OF THIS 
THESIS

Despite the relevance of having a proper understanding of the co-occurrence of 
depressive, anxiety and somatic symptoms, many issues regarding its basic pattern, 
underlying mechanisms and specificity remain unresolved. The aim of this thesis is to 
examine these important epidemiological and clinical aspects of the association, both 
from the level of symptom dimensions and symptom networks.

Epidemiological aspects
The first section of this thesis examines how depressive and anxiety symptoms map 
onto somatic symptoms from an epidemiological perspective.

Symptom dimensions
The thesis starts by examining the co-development of depressive and anxiety versus 
functional somatic somatic symptoms from childhood to adulthood. Chapter 2 examines 
the development of these symptoms from age 10 to 26 years using data from a large 
general population cohort that is part of the Tracking Adolescents’ Individual Lives 
Survey (TRAILS). We take into account heterogeneity across symptoms and persons 
and examine if different developmental patterns are associated with sociodemographic 
charactersitics, negative life events and perceived parenting style.
Then, the thesis moves on to the co-occurrence of depressive, anxiety and somatic 
symptoms in adults. Since earlier epidemiological research has investigated this 
association while focusing on broad scale scores, its specificity on the level of symptom 
dimensions remains elusive. In Chapter 3, we investigate cross-sectionally how 
specific depressive and anxiety disorders are associated with specific dimensions of 
somatic symptoms. In addition, we study if these associations can be explained by 
sociodemographic characteristics, lifestyle factors, and somatic diseases.
In Chapter 4, the associations of somatic symptom dimensions with the two-year 
persistence of major depressive disorder are investigated. We examine if these 
associations are independent of psychiatric characteristics, somatic diseases, lifestyle 
factors and disability. The studies in Chapter 3 and 4 are conducted with data from 
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the Netherlands study of Depression and Anxiety (NESDA), a cohort of patients with 
depressive and anxiety disorders as well as healthy controls.

Symptom networks
The next epidemiological studies focus on the dissection of the association of depressive, 
anxiety and somatic symptoms on the symptom-level. We explore connections of 
individual depressive and anxiety symptoms with somatic symptoms in a network model 
in Chapter 5. Using data from NESDA, we examine if associations to the somatic domain 
differ between cognitive/affective and neurovegetative depressive and anxiety symptoms, 
and whether there is further heterogeneity on the level of individual symptoms.
In Chapter 6, we examine associations among symptom criteria for the functional 
somatic syndromes chronic fatigue syndrome, fibromyalgia syndrome and irritable bowel 
syndrome. While these syndromes are classified as different syndromes, it has been 
argued that they are different names for the same problem. We examine clustering of the 
symptom criteria in a network model in the large general population study of LifeLines 
to gain a better understanding of their interrelations.

Clinical aspects
The second section of this thesis examines the characteristics of depressive, anxiety 
and somatic symptoms in a clinical setting.

Symptom dimensions
The thesis first focuses on the clinical characteristics of these symptoms within primary 
care consultations. As many general practitioners find it challenging to recognize patients 
with functional somatic symptoms, we examine in Chapter 7 if consultation characteristics 
can help to predict if a patient is at risk for these symptoms. We hypothesize that higher 
diversity in prior reasons for encounter is associated with an increased risk of functional 
somatic symptoms. Consultation data are derived from the primary care electronic 
registration system of the Family Medicine Network (FaMe-Net).
In Chapter 8, we focus on patients’ descriptions of the relation between negative 
emotions and somatic symptoms in consultations. Although primary care guidelines 
emphasize that GPs should create a common understanding with patients of this relation, 
little is known about the starting points of patients in such discussions. In this study, we 
conduct a qualitative analysis of the relations between negative emotions and somatic 
symptoms that patients present in consultations for persistent physical symptoms that 
are part of the Symptoms Clinic Intervention (SCI).
Consultations from the SCI are also used to study the proposal and creation of symptom 
management strategies for patients with persistent physical symptoms in Chapter 9. 

1
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These strategies, which include actions that patients can conduct themselves to reduce 
the intensity or impact of their symptoms, constitute a key component of the management 
for persistent physical symptoms. We explore how these strategies emerge through the 
course of consultations, and how the pattern of their discussion is related to the adoption 
of these strategies by patients.

Symptom networks
The final section of this thesis focuses on the effects of different interventions on 
individual depressive symptoms. Since the efficacy of psychological and pharmacological 
treatment for depressive symptoms has mainly been established on the level of 
diagnoses, their symptom-specific effects remain elusive. In Chapter 10, we present 
a study of the symptom-specific effects of psychotherapy relative to this therapy 
combined with antidepressants in the treatment of patients with a mild to moderate 
depressive disorder. We make use of network models to differentiate between symptoms 
that respond directly to the interventions and those that may respond indirectly (i.e., 
via changes in other symptoms). Data are derived from a randomized controlled trial 
conducted by the Mentrum Research group in Amsterdam, the Netherlands.
Chapter 11 expands this work by examining symptom-specific effects of cognitive 
behavioral therapy versus antidepressants using a similar network approach. We examine 
how individual symptoms respond directly and indirectly to these interventions relative 
to each other. We additionally explore if symptom profiles of patients at baseline can 
predict an advantage of one intervention compared to another. The study is based on a 
large individual patient data meta-analysis including data of 17 randomized clinical trials.
Finally, the interpretation of our results is discussed in Chapter 12. We end with the 
implications of our results for clinical care and research.
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EPIDEMIOLOGICAL 
ASPECTS
1. Symptom dimensions
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