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Chapter 1 | Introduction
Functional somatic symptoms: a problem?
Functional somatic symptoms (FSS) are symptoms for which no underlying
medical condition can be identified. Somatic symptoms which are in fact due to a welldefined medical disease but are more severe, more impairing, or persist longer than
expected based on the underlying medical findings are also considered functional. The
term FSS encompasses several pain symptoms such as musculoskeletal pains and
headache, but also other somatic complaints such as abdominal symptoms and fatigue.
FSS are very common in the general pediatric population with 25-35% of all children
and adolescents experiencing FSS (1-3). FSS are often transient in nature and might
thus be considered normal rather than a health problem (1-3). Yet, FSS can become
highly persistent in some young people (3-9), and prevalence rates of most functional
pains and fatigue increase with increasing age (4,5). Around 10% of all adolescents and
young adults experience daily or high intensity pains which last longer than three
months (4,5). These ongoing FSS can lead to problems such as impaired daily physical
and social activities, parental distress, and school absenteeism (4,5,10,11). In addition,
FSS in late adolescence increase the risk of severe and persistent FSS in adulthood,
and other health problems later in life (6,8,12-15).
Of all children, adolescents and young adults with FSS, around one third visits
primary health care for these symptoms (16,17). Health care professionals are thus
frequently consulted by pediatric and young adult patients with FSS (18-20). In
addition to the influence of FSS on children’s and young adult’s health care
consumption, FSS also affect the economic productivity of young adults (21,22).
Considering the prevalence, impact and costs of FSS, it is undeniable that, although
medically not well explained, FSS are a major medical problem.
Etiology: Diathesis-stress model
The etiology of FSS in young people is largely unclear. FSS are believed to be the
result of a multifactorial process in which physiological, psychological and social
factors all play an important role (23,24). To understand the contribution of different
potential risk factors in the development of FSS, experiencing symptoms can be
conceptualized as the result of an interaction between personal vulnerabilities or
diathesis for FSS and external factors triggering FSS.
How vulnerable young people are for the development of FSS may depend on
how they respond to external triggers such as psychosocial stressors or infections.
Vulnerabilities may predispose young people for non-adaptive or prolonged
psychological and physiological stress-responses. These responses are thought to cause
and perpetuate FSS by increasing bodily signals (e.g. palpitations, dysfunctional
breathing) or alter the awareness of bodily signals (e.g. sensitization, preoccupation).
In addition, both vulnerability for non-adaptive stress responses and external triggers
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may influence cognitions, emotions and behavior to bodily signals (23). Psychosocial
stressors, for example, can induce a depressed mood, catastrophizing, or avoidance
behavior (25-28). One can imagine that once someone is depressed, learned an
avoidant coping style, or becomes inactive, his/her vulnerability for non-adaptive
responses towards external triggers further increases. The continuous interaction
between personal vulnerabilities and external triggers may thus create a negative spiral,
resulting in ongoing FSS. In other words, chronic FSS may develop when the burden
of external triggers, including psychosocial stressors, exceeds the capacity of a person
to psychologically and physiologically cope with these triggers over time.
Older adolescence and young adulthood as window of vulnerability
FSS are believed to be the result of various interacting physiological,
psychological and social risk factors (24,29). Potential risk factors for FSS should thus
be studied in a developmental period wherein the exposure to these factors is relatively
high or thought to be of relatively great influence. Older adolescence and emerging
adulthood (i.e. 16-25 years) are characterized by profound psychosocial changes.
Adolescents finish high school and gradually the dependency of childhood is replaced
by the potentially demanding responsibilities of adulthood. Different possibilities in
work, love, social environment and personal beliefs are explored. Because of these
new and increasing responsibilities and the exploration of life options, many older
adolescents and young adults face various, and potentially stressful, life events (30).
Increasing external demands and life events are thought to play an important role in
the development of FSS (2,24,31). During the same time period, personality
characteristics are shaped, and activities and sleep behavior change (32,33). Certain
personality characteristics such as neuroticism and inactivity or lack of sleep may
sensitize young people for FSS later in life (34). Taken the above together, late
adolescence and young adulthood could be considered a unique and important period
to study the role of the above mentioned personal vulnerability factors and external
stressors in the development of FSS.
This thesis
In this thesis I have investigated the roles of the personal vulnerability factors
perfectionism and sleep problems, and the role of life events, in the development of
FSS. In addition, the content and effectiveness of psychological treatments for FSS in
children was systematically reviewed and analyzed. The outline of this thesis can be
visualized within the diathesis-stress model of FSS as shown in Figure 1.
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Figure 1.1. Diathesis-stress model.
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Note. FSS can be conceptualized as an interaction between personal vulnerabilities to develop FSS (e.g.
perfectionism and sleep problems) and external factors, including psychosocial stressors, triggering FSS
(e.g. sexual abuse, life events).

Personal vulnerability factors or diathesis

As described above, FSS can be conceptualized as a mismatch between burdens
or demands and an individual’s capacity to deal with these external triggers. A risk
factor of potential importance is a ‘vulnerable personality’. In particular the trait
neuroticism has been theorized to cause FSS (2,24,29,31,35). In adults, it has been
shown that this trait increases the incidence of negative life events and heightens
reactivity to external stressors. Neuroticism has further been associated with poor
mental and physical health including FSS in both children and adults (34,36-39).
Maladaptive perfectionism, characterized by self-criticism, is assumed to be closely
related to neuroticism (40,41), but received less attention in the research field of FSS.
So far, perfectionistic characteristics have only been investigated in adults with chronic
fatigue syndrome (42-44). It therefore remains unclear if perfectionism is a typical
feature of adult patients with chronic fatigue syndrome or indeed predictive of various
FSS in later adolescence.
Another potential risk factor predisposing individuals for FSS, is having troubles
with sleeping. Sleep habits change in young adults, and suffering from sleep problems
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is a common phenomenon at these ages (45). FSS and sleep are thought to influence
each other from day to day (46). Problems with sleeping have also been shown to
precede pain symptoms over long time periods (i.e. years) (47), and thus the question
arises if sleep problems can actually perpetuate pain and increase the level of
experienced pain on the long term. Suggested mechanisms for this potential effect are
general deconditioning of the body which increases the level of bodily signals,
impaired filtering mechanisms by central sensitization, or depletion of coping
resources due to increased emotional disturbances (48,49).
External stressors

External stressors are postulated to play a major role in the etiology of FSS
(2,24,31). As mentioned earlier, life events have been hypothesized to trigger a cascade
of stress-responses which increase bodily signaling, decrease the filtering of these
signals, and/or influence emotions, cognitions and behavior towards stressors and
bodily signals (23). Altered psychological stress-responses and FSS may create even
more daily distress or increase personal vulnerability for FSS. However, empirical
evidence confirming the role of stressors in the development of FSS chiefly relies on
retrospective studies in adult populations suffering from specific functional somatic
disorders (50-53). Findings from retrospective studies in clinical samples of adults are
not well generalizable, and may be influenced by selection and recall bias. Prospective
research on this topic is scarce (3,54-56) and it remains largely unknown to what
extent life events influence FSS in young people (2,24,31). Therefore, prospective
research in adolescent populations is needed to identify the role of life events in the
development of FSS during this life-phase.
Another yet unanswered question is if some types of external stressors are
particularly important for the development of specific FSS. The relation of a sexual
abuse history with abdominal FSS, for example, has far more often been investigated
than the relation of sexual abuse with other types of FSS (53). It remains unclear if
sexual abuse has indeed a particular influence on abdominal FSS. It has also been
suggested that especially illness-related events, more than other types of events, are
important for the development of FSS (57,58), possibly by increasing attention or
anxiety for bodily signals (59). However, whether illness-related events are more
strongly related to FSSs than non-illness-related events has not been studied yet. One
could also wonder if negative life events are still important in the context of more
chronic stressors such as a low socio-economic status. Low socio-economic status has
been related to both the experience of more life events and the development of FSS
and might thus account for the relation between life events and FSS (60,61). Further, it
would be informative for treatment purposes to investigate if early life stressors make
young people more vulnerable for the effects of subsequent stressors. Childhood
disadvantages, for example, may be seen as triggering factors but may also sensitize
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individuals for the effects of distress later in life (31). Likewise, adolescents who grew
up in poorly functioning households or who suffer from anxiety or depression may be
more sensitive to the effects of recent life events. Revealing unfortunate combinations
of vulnerabilities and later stressors could lead to a better identification of the
individuals most susceptible to FSS.
Targets for psychological treatments

Based on the diathesis-stress model there are two ways to intervene with the
development and course of FSS; decreasing the vulnerability of young people for
further development of FSS and increasing resources to cope with external triggers.
With regard to the potential vulnerability factor perfectionism, treatments with specific
treatment elements and forms aimed at perfectionistic emotions, cognitions and
behaviors may be effective to treat FSS. Sleep hygiene education could be an effective
intervention to reduce sleep problems and their role in the development of FSS. If
external stressors do indeed play a prominent role in the development of FSS, coping
skills training or cognitive behavioral treatment (CBT) specifically aimed at cognitions
and behaviors towards external stressors could also be promising.
The content and effectiveness of investigated psychological treatments for
children suffering from FSS has never been systematically reviewed (62-64). It thus
remains largely unclear if predisposing factors, such as perfectionism and sleep
problems, and potential triggers such as external stressors, are currently treated, how
this is done, and whether this approach is effective. Illness characteristics such as the
type of FSS, symptom severity, comorbidities and age of the patient could also
influence the effectiveness of therapies (65). The effect of these illness characteristics
on outcomes have not yet been described or analyzed in children and adolescents with
FSS (62-64). To guide future research and clinical care, it would be helpful to
systematically explore what perpetuating factors are already targeted in psychological
treatments, how this is done, and for who this is most effective.
Outline of this thesis
In this thesis we aimed to reveal the effects of perfectionism, sleep problems and
life events on FSS in adolescents and young adults. To provide an overview of what
risk factors are already targeted in the treatment of FSS, how these risk factors are
targeted, and how effective these approaches are, the literature was systematically
reviewed on the content and effectiveness of psychological treatments for FSS in
children and adolescents.
In chapter 2 we investigated whether perfectionism was associated with higher
levels of FSS, and predicted an increase in FSS over years. The long-term bidirectional
relations between sleep problems and three pain types, abdominal pain, headaches,
and musculoskeletal pain, are described in chapter 3. In chapter 4 we have studied the
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association between childhood sexual abuse and FSS during adolescence. In chapter 5
we investigated the effects of negative life events on FSS in older adolescents. In
chapter 3 and chapter 5 interactions between vulnerability factors and stressors on the
level and type of FSS are explored. Finally, a systematic review and meta-analyses of
psychological treatments and their effectiveness for the treatment of children suffering
from FSS is provided in chapter 6.
The potential risk factors addressed in the first four chapters are all investigated
with data from the Tracking Adolescents' Individual Lives Survey (TRAILS), a general
population cohort of adolescents and emerging adults from the North of the
Netherlands. The main objective of TRAILS is to investigate the etiology, underlying
mechanisms, and course of mental and physical health during adolescence and young
adulthood (66). At baseline in 2001, 2230 children and their parents were included in
this cohort. To date, TRAILS participants have been assessed five times, every 2-3
years, from the age of 11 until the age of 22. Extensive recruitment efforts ensured
that of the all adolescents enrolled at baseline, 96% participated at the second wave,
81% participated at the third wave, 84% participated at the fourth wave, and 80%
participated at the fifth wave (67,68).
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