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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 well-

defined 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. 

 
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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Abstract 

Background: To investigate the influence of perfectionism on functional somatic 

symptoms (FSS) in adolescents. It was hypothesized that perfectionism predicts higher 

levels of FSS cross-sectionally and longitudinally, and that anxiety and depression 

mediate this relationship. 

Methods: This prospective population-based study was part of the Dutch Tracking 

Adolescents' Individual Lives Survey (N=2230; 50.8% girls). Data from 1878 

participants attending the third (T3) or fourth (T4) assessment wave were used (mean 

age T3: 16.2 (SD:0.7); mean age T4: 19.0 (SD:0.6)). Multiple regression and mediation 

analyses were performed in Mplus. FSS, perfectionism (i.e. the feeling one has to be 

perfect), anxiety and depression were assessed with the Youth Self-Report at the third 

and fourth wave. 

Results: Perfectionism was associated with a higher level of FSS in adolescents, both 

cross-sectionally (B=0.11, 95%-CI: 0.08-0.14) and longitudinally (B=0.05, 95%-CI: 

0.02-0.08). There was a small indirect effect of perfectionism on FSS trough anxiety 

and depression (B=0.02, 95%-CI: 0.003-0.03, k2=0.02). 

Conclusion: The results suggest that perfectionism predicts the course of FSS with a 

small indirect effect of perfectionism on FSS trough anxiety and depression. Further 

research is needed to clarify which aspects of perfectionism are particularly responsible 

for this effect. 
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Introduction 

Functional somatic symptoms (FSS) are common in adolescents (1) and can 

become disabling (2). Personality traits, and in particular neuroticism, have been 

suggested to influence FSS in adolescents (3-5), and adults (6). Children with FSS are, 

besides neurotic, also regularly described as perfectionistic in clinical settings (3-5), and 

thus the question arises if perfectionism also influences FSS. Maladaptive 

perfectionism, often described as self-criticism or perceived failure to live up to 

expectations, has been linked with a wide range of problems in adolescents such as 

anxiety and depression (7). In addition, maladaptive perfectionism has been found to 

predict the severity of FSS, for example the levels of fatigue and pain in adults with 

chronic fatigue syndrome (8-10). Yet, the effect of perfectionism on FSS has not been 

investigated in adolescents so far. 

How perfectionism is related to FSS is not well known but one could imagine 

that perfectionism results in symptoms of anxiety and depression due to for example 

worries that expectations cannot be met or feelings of hopelessness to control 

situations (11). In addition, symptoms of anxiety and depression have been shown to 

heighten the focus on bodily signals (12,13), and this may lead to an altered 

interpretation of these signals (14). Attentional and attributional biases towards bodily 

signals are thought to play an important role in the development of FSS (15).  

In summary, perfectionism may play a role in the development and persistence 

of FSS in adolescents, but this has not been studied yet. This study investigated the 

cross-sectional and longitudinal effects of perfectionism on FSS in a large cohort of 

Dutch adolescents. We hypothesized that (1) perfectionism is associated with FSS and 

predicts higher levels of FSS at follow up; and that (2) symptoms of anxiety and 

depression mediate this longitudinal relationship.  

Methods 

This study was part of the TRacking Adolescents' Individual Lives Survey 

(TRAILS). Participants were recruited from 135 primary schools in five municipalities 

in the North of the Netherlands, based on their date of birth (16). For inclusion, the 

school, parents or guardians and the child all had to agree to participate. At baseline in 

the year 2001, 2230 of the 3483 potential participants were included (mean age: 11.1, 

SD 0.6; 50.8% girls). Data from the third (T3, data collection from September 2005 to 

August 2008, mean duration to follow-up since baseline: 5.2 years [SD: 0.6]) and 

fourth (T4, data collection from October 2008 to September 2010, mean duration to 

follow-up since T3: 2.8 years [SD: 0.5]) assessment waves were used for this study (see 

Table 1). The study was approved by the Dutch Central Committee on Research 

Involving Human Subjects. Written informed consent was given by adolescents and 
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their parents. A more detailed description of the inclusion and exclusion criteria, 

recruitment, and population characteristics can be found elsewhere (16).  

FSS were assessed with seven items of the Somatic Complaints subscale of the 

Youth Self-Report (YSR) at T3 and the Adolescents Self-Report (ASR) at T4: pain, 

headache, stomachache, nausea, vomiting, dizziness, and fatigue (17,18). These items 

refer to complaints without a known medical cause or without an obvious reason in 

the past six months (18). Participants indicated whether they experienced these 

complaints ‘never’ (0), ‘sometimes or a bit’ (1), or ‘often or a lot’ (2). The scale score 

represents the mean of these items (range 0-2). At T4, the online ASR contained an 

additional screening question, while in the paper-and-pencil version there was no 

screening question included (19). To correct for this method variance, we included 

‘type of questionnaire’ as a covariate in the analyses. 

Perfectionism was assessed with one item of the YSR at T3; ‘I have the feeling I 

have to be perfect’(range 0-2). To know which aspect of perfectionism was tapped by 

this YSR item, the item was correlated with two subscales of the Almost Perfect Scale 

Revised (APS-R) (20,21), in a sample of general university students in the United 

States (N=178, mean age: 15.7 (SD=1.3) (22). The two subscales of the APS-R 

represent maladaptive and adaptive perfectionism. The YSR item was significantly 

associated with the discrepancy subscale (reflecting maladaptive perfectionism) of the 

APS-R (r=0.3, p<0.001) but not significantly with the standards subscale (reflecting 

adaptive perfectionism) (r=0.1, p=0.24) (personal correspondence with Suldo, S. M. & 

Shaunessy-Dedrick, E., 25 November 2014). Information about the recruitment of 

this American sample can be found elsewhere (23). 

Symptoms of anxiety and depression were studied as the mean scale score of 

twelve items of the Anxious/Depressed scale of the YSR at T3. The thirteenth item ‘I 

have the feeling I have to be perfect’ was excluded from this scale.  

The relation of perfectionism with FSS was analyzed in multiple regression 

models in Mplus 5.2. First, FSS at T3 was regressed on perfectionism at T3 and sex. 

Second, FSS at T4 were regressed on perfectionism at T3, sex, FSS at T3 and type of 

questionnaire. Finally, the indirect effect of perfectionism at T3 on FSS at T4 through 

symptoms of anxiety and depression was estimated and a kappa-squared effect size 

(k2) was calculated. Missing data (<12%) were handled with maximum likelihood 

estimation. Because the FSS variables were skewed in the sample, bias corrected 

bootstrapping was used to determine all estimates (10.000 bootstraps per analyses). 

Ninety-five percent confidence intervals not containing zero were considered 

statistically significant.  
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Results 

Characteristics of the study sample are shown in Table I. Out of 1657 

participants, 1054 (64%, whereof 46% girls) reported that they never felt like they had 

to be perfect; 497 (30%, whereof 64% girls) that they felt like they had to be perfect 

sometimes or a bit, and 106 (6%, whereof 82% girls) participants that they felt like 

they had to be perfect often or a lot. 

Table 2.1. Characteristics of the study sample.  

Note. T3, third assessment wave. T4, fourth assessment wave. FSS, functional somatic symptoms. Range 

mean FSS: 0-2. Anx/Dep, symptoms of anxiety and depression. Range mean Anx/Dep: 0-2. Analyses 

performed on the 1878 participants who attended T3 and/or T4.  

Perfectionism at T3 was significantly associated with FSS at T3 (B=0.11,95%-CI: 

0.08-0.14, adjusted for sex), and significantly predicted FSS at T4 (B=0.05, 95%-CI: 

0.02-0.08, adjusted for sex, FSS at T3 and type of questionnaire). The longitudinal 

effect of perfectionism on FSS at T4 was significantly mediated by symptoms of 

anxiety and depression (B=0.02,95%-CI: 0.003-0.03, k2: 0.02). 

Discussion 

Perfectionism was associated with FSS, predicted the course of FSS and had a 

small indirect effect on FSS through symptoms of anxiety and depression. To our 

knowledge, this is the first study that examined the effect of perfectionism on FSS in 

adolescents over a two year period. The main strengths of this study are the use of a 

large population-based cohort and the assessment of a broad spectrum of FSS. A 

limitation of our study is that the measure of perfectionism was based on a single item 

while perfectionism is thought to be a complex trait, encompassing multiple domains 

(24). Yet, the YSR perfectionism item was significantly correlated with maladaptive 

perfectionism and not with adaptive perfectionism in another cohort study (23). In 

addition, we did not analyze the influence of other potentially relevant personality 

characteristics, such as neuroticism or obsessive-compulsive disorder. 

Our results are in line with a study in children, which found that perfectionism 

predicted the severity of headaches in children with chronic headache over a two 

month period (4), and a study in young adults, in which perfectionism predicted 

fatigue at four months follow-up (8). In adults, perfectionism has also been reported 

to predict fatigue and pain in patients with chronic fatigue syndrome (9,10). While one 

study in adults with chronic fatigue syndrome found, in line with our findings, that the 

Characteristic T3 T4 

Subjects, N  1661  1694  

Female subjects, N (%) 884 (53%) 928 (55%) 

Age years, mean (SD) 16.2 (0.7) 19.0 (0.6) 

Mean FSS (SD) 0.35 (0.35) 0.20 (0.30) 

Mean Anx/Dep (SD) 0.28 (0.29)  
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effect of perfectionism on fatigue and pain was only to some extent explained by 

symptoms of depression (10), two other studies suggested that the effect of 

perfectionism on FSS was fully mediated by such symptoms in patients with chronic 

fatigue syndrome (8,9). Despite these differences in the magnitude of the mediation 

effects found, the effect of perfectionism on FSS seems at least to a small extent 

mediated by symptoms of anxiety and depression. 

Our findings raise the question which other pathways may lead from 

perfectionism to FSS in adolescents. A possible mechanism is that perfectionists 

experience and perceive more daily stressors, are more vulnerable to these stressors, 

and may prolong generated distress through the use of maladaptive coping strategies 

such as rumination and catastrophizing (7,15,25). Previous research already found 

some of these associations in neuroticism (26), which is a trait assumed to be closely 

related to perfectionism (24,27). Chronic stress, potentially generated by 

perfectionism, can lead to alterations in the functioning of the hypothalamic-pituitary-

adrenal axis, which in turn can cause altered cortisol stress-responses (28). Low 

cortisol levels are associated with higher levels of FSS (29). Another potential 

mechanism underlying the association between perfectionism and FSS might be that 

perfectionists more often than non-perfectionists tend to trivialize their symptoms and 

persist their activities despite these symptoms. This so-called endurance behavior is, 

although beneficial on the short term, thought to eventually result in feelings of 

failure, emotional distress, and increased symptom severity (30). Finally, it is 

conceivable that some domains of perfectionism, such as an excessive attention for 

details and controlling behavior, also heighten the focus on bodily signals. An 

increased perception of bodily signals is assumed to be another important pathway in 

the development of FSS (15). Eventually, more insight into which aspects of 

perfectionism are particularly responsible for the increase of FSS may improve 

management strategies for FSS in adolescents. 
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Abstract 

Background: Sleep and pain are thought to be bidirectional related on a daily basis in 

adolescents with chronic pain complaints. In addition, sleep problems have been 

shown to predict the long-term onset of musculoskeletal pain in middle-aged adults. 

Yet, the long-term effects of sleep problems on pain duration and different types of 

pain severity in emerging adults (aged 18-25) are unknown. This study investigated the 

cross-sectional and longitudinal relations between sleep problems and chronic pain, 

and musculoskeletal pain, headache, and abdominal pain severity in a general 

population of emerging adults. We studied whether these relations were moderated by 

sex, and if symptoms of anxiety and depression, fatigue, or physical inactivity mediated 

these effects. 

Methods: Data of participants from the longitudinal Dutch TRacking Adolescents’ 

Individual Lives Survey were used. Follow-up data were collected in 1753 participants 

who participated in the fourth (N=1668, mean age: 19.0 years [SD=0.6]) and/or fifth 

(N=1501, mean age: 22.3 years [SD=0.6]) assessment wave. Autoregressive cross-

lagged models were used for analyses.  

Results: Sleep problems were associated with chronic pain, musculoskeletal pain, 

headache and abdominal pain severity, and predicted chronic pain and an increase in 

musculoskeletal pain severity at three years follow up. This prospective effect was 

stronger in females than in males, and was mediated by fatigue but not by symptoms 

of anxiety and depression or physical inactivity. Only abdominal pain had a small long-

term effect on sleep problems.  

Conclusion: Our results suggest that sleep problems may be an additional target for 

treatment in female emerging adults with musculoskeletal pain complaints. 
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Introduction 

Emerging adulthood (i.e. the period between 18-25 years old) is characterized by 

psychosocial and behavioral changes, such as altered sleep patterns (1,2). In emerging 

adulthood sleep habits change, problems with maintaining sleep increase, and around 

30% of the emerging adults experience at least one sleep problem (3). Moreover, 

approximately 14% of the emerging adults suffer from chronic pain, females more 

often than males (4,5). Emerging adulthood could therefore be considered a unique 

developmental period to examine the effects of sleep problems on the course of pain 

complaints.  

Sleep and pain have been shown to interact in a bidirectional manner on a daily 

basis in adolescents with chronic pain (6-9). Pain is thought to cause sleep problems in 

the short run through arousal caused by physical discomfort or catastrophizing 

thoughts. Yet, recent findings indicate that the long-term effects of pain on sleep are 

minor (10). Sleep problems on the other hand may not only be a short-term but also a 

long-term risk factor for pain increase through altered pain thresholds, emotional 

disturbances or behavioral changes (11,12). Although some longitudinal population 

studies have focused on the role of sleep in the onset of musculoskeletal pain in 

adolescents and adults (10), it is unclear if, and to what extent, sleep problems predict 

the long-term duration and severity of pain in the general emerging adult population. 

Eventually, more insight herein could contribute to the development of effective 

prevention strategies for pain in young people.  

It is unknown whether the association between sleep problems and pain is 

symptom- or gender-specific (10,11) Sleep problems have been associated with 

musculoskeletal pain, headaches, and abdominal pain in cross-sectional studies (13-15). 

Yet, almost all longitudinal studies concerned musculoskeletal pain (10,16,17). Further, 

there is evidence that sleep and pain are stronger related in adult females than males 

(18), but it is not known whether emerging woman are also more vulnerable for the 

longitudinal effect of sleep problems on pain.  

Another gap in the literature concerns the pathways via which sleep problems 

lead to pain. Empirical research on this topic is scarce. However, the three factors that 

have been suggested to mediate this association, are symptoms of anxiety and 

depression, fatigue, and physical inactivity (10). These factors have been found to be a 

result of sleep problems (19-21), and predictors of pain in adolescents and/or adults 

(22-25).  

The main aim of this study was to investigate how sleep problems affects chronic 

pain and the severity of three commonly experienced pain types in a population 

cohort of emerging adults. We hypothesized that: 1) Sleep problems are associated 

with chronic pain and three types of pain severity; 2) The long-term relation between 

sleep and pain is bidirectional; 3) The effect of sleep problems on pain is stronger in 
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females than in males; 4) Symptoms of anxiety and depression, fatigue, and physical 

inactivity mediate the effect of sleep problems on pain severity. 

Methods 

Design and participants 

The sample consisted of participants of the TRacking Adolescents' Individual 

Lives Survey (TRAILS), a Dutch population-based cohort. The main objective of 

TRAILS is to investigate the etiology, underlying mechanisms, and course of mental 

and physical health during adolescence and young adulthood. After approval by the 

Dutch Central Committee on Research Involving Human Subjects, all primary schools 

in five municipalities in the North of the Netherlands (n=135) were informed about 

the study. In total, 122 schools agreed to participate. Subsequently, recruitment of 

participants (N=3145) subscribed to these schools was started, depending on their 

date of birth. Parents/guardians and children were informed about the study. Parents 

(T1-T3) and adolescents (T2-T5) had to provide written informed consent for 

inclusion. Exclusion criteria were inability of the child to participate due to a mental or 

physical handicap, or no Dutch, Turkish or Moroccan speaking parent/guardian 

(excluded: n=210). After extensive recruitment efforts (reminder letters, calls, home 

visits), 2230 children and their parents/guardians were included at baseline 

measurements which started in 2001 (mean age: 11.1 [SD: 0.6]; 50.8% girls) (26). More 

information about the population characteristics, non-response bias and recruitment 

efforts can be found elsewhere (26-28). 

In this study, data from the fourth (T4) and fifth (T5) assessment waves (T4: 

N=1668, mean age 19.1 [SD: 0.6]; T5 N=1501, mean age 22.3 [SD:0.7], mean duration 

to follow up: three years) were used. Eleven percent of the participants attending one 

or both of these waves suffered from a chronic disease or handicap (as indicated by 

the parents at T4). See Table 1 for more details of the study sample.  

Measures 

Sleep problems. Sleep problems were obtained with the sleep scale of the 

Nottingham Health Profile (NHP) at T4, a well validated questionnaire for identifying 

health problems in adults (29). The NHP sleep scale was in previous research 

moderately related to the reported frequency of sleep disturbances ranging from 

hardly ever to every day (Spearman Rho = 0.3, p < 0.05) (30), and strongly related to 

the Pittsburg Sleep Questionnaire Index (PSQI) in adults (Spearman Rho 0.61, p < 

0.001) (31). The five sleep items of this questionnaire refer to the overall experience of 

sleep problems: ‘I take pills to help me sleep’, ‘I am waking up in the early hours of the 

morning’, ‘I lie awake for most of the night', ‘It takes me a long time to get to sleep’ 

and ‘I sleep badly at night’. These questions were answered with ‘yes’ or ‘no’. The scale 

score for sleep problems (i.e. the number of sleep problems experienced by the 
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participant, range 0-5) was used (Cronbach’s Alpha = 0.65), since exploration of the 

data revealed a linear relation between the number of sleep problems and pain 

severity. 

Pain. Pain was assessed at T4 and T5, with a questionnaire previously developed 

for pain research in adolescent populations (32,33). This questionnaire includes a 

Numeric Rating Scale, which is a recommended pain measure also validated in young 

adults (34,35). Participants were asked in three subsequent questions if they had 

experienced one of the following pain types more than one day in the preceding 12 

months; musculoskeletal pain (in legs, arms, back, neck or shoulder), headache or 

migraine, or abdominal pain. It was clearly stated that the questions did not refer to, 

for instance, muscle pain after sport activities or incidental headaches of short 

duration. When participants filled in ‘yes’, they additionally indicated to what extent 

they had suffered from that particular pain on a 10 point Likert scale (1=very mild 

pain-10=unbearable pain). Participants who filled in that they had not experienced a 

certain pain type on any day in the previous twelve months were assumed to have 

experienced a pain severity of ‘0’. Additional pain indicators were also available. 

Participants reported how long the pain had lasted (‘less than four weeks’, ‘between 

four weeks and three months’, ‘more than three months’), how often they had 

experienced the pain in the preceding three months (‘less than once a month’, ‘once a 

month’, ‘two to three times a month’, ‘once a week, ‘two to six times a week’ or ‘every 

day’), to what extent their pain had interfered with their daily activities (T4) or their 

work (T5) in the previous month (‘not at all’, ‘a little bit’, ‘a lot’ or ‘very much’), and 

how often they used pain medication (‘almost never’, ‘less often than once a month’, 

‘at least once a month but not weekly’, ‘weekly’ or ‘daily’). In line with previous 

research in adolescents, chronic pain was defined as having experienced at least one 

type of pain, with a mean severity of more than 5, at least weekly for more than three 

months (33,36). In addition, we constructed a pain severity scale (range: 0 ‘no pain at 

all’- 10 ‘unbearable pain’) for each of the three pain variables separately. The pain 

severity ratings were given independently of the frequency and chronicity ratings of 

the pain complaints. The information about the interference of daily life by the pain 

complaints and the use of pain medication were used to describe our sample and for 

cross-sectional analyses at T4. 

Potential mediators. Symptoms of anxiety and depression were assessed at T4 using 

the Anxious/Depressed scale of the Adult Self-report (ASR) a well validated and 

reliable questionnaire for adults (37). This scale consists of 18 items which can be 

rated to have occurred 0 = ‘never’, 1 = ‘sometimes or a bit’, or 2 = ‘often or a lot’, 

during the past six months. The scale showed good internal consistency in our sample 

(α = 0.91). Fatigue was assessed with two items of the ASR at T4. One item referred to 

fatigue without an obvious reason (“I feel tired without an obvious reason”) and the 

other referred to having low energy (“I experience low energy”) during the past six 
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months. These items could be rated to have occurred 0 = ‘never’, 1 = ‘sometimes or a 

bit’, or 2 = ‘often or a lot’. We computed the mean score on these two items. Physical 

inactivity was derived from one item at T4 asking how many days in the past week 

(range 0-7) the participant was involved in physical activities for more than 60 

minutes. Participants had to count all activities which raised breathing rate or heart 

rate, including sports, walking and bicycling. This single-item physical activity measure 

has been shown to be a reliable and valid measure of physical activity in adolescents 

and adults (38,39). 

Statistical analyses 

Descriptive statistics were performed in SPSS 22.0. Subsequent analysis were 

performed in Mplus 5.2. First, the cross-sectional relations of sleep problems with 

chronic pain, musculoskeletal pain, headache and abdominal pain severity, interference 

of pain in daily life and the use of pain medication at T4, were studied in a covariance 

matrix. Second, the bidirectional relations of sleep problems at T4 and T5 with 

chronic pain, and musculoskeletal pain, headache and abdominal pain severity, at T4 

and T5 were studied in four autoregressive cross-lagged models, adjusted for sex. The 

relations between sleep problems and pain severity were analyzed in all participants, 

and not only in participants with any pain or chronic pain. To test our third hypothesis 

that sleep problems have a stronger effect on pain in females, the product of the 

centered variable ‘Sleep problems at T4’ and the centered variable ‘Sex’ was entered 

into the cross-lagged models. Additional analyses stratified by sex were only 

performed when this interaction term was significant. To study if symptoms of anxiety 

and depression, fatigue, or physical inactivity at T4 mediated the effect of sleep 

problems at T4 on the severity of the three pain types at T5, mediation analyses were 

performed. The potential mediators were not entered simultaneously to avoid 

multicollinearity between fatigue and symptoms of anxiety and depression (R=0.56). 

Kappa squared (K2) effect sizes were calculated for significant indirect effects.  

Missing values on any of the included variables, beyond attrition, were less than 

2%. Participation in T4 or T5 (instead of attending both waves) was predicted by sex, 

age, parental socioeconomic position and sleep problems at T4, but not related to any 

of the pain variables at T4 or T5, sleep problems at T5 or the potential mediators at 

T4. Therefore, missing values were assumed to be missing at random (MAR) and 

handled with maximum likelihood estimation. Age and socioeconomic position were 

not related to the dependent variables and thus not included in the model. Since none 

of the variables were normally distributed in the sample, bias corrected bootstrapping 

was performed (10.000 per analyses) (40). Statistical significance was defined as a 95% 

CI not including zero. 
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Results 

Descriptive statistics 

The study cohort consisted of 1753 (79% of baseline enrollment) TRAILS 

participants attending T4 and/or T5. In total, 1668 participants were included at T4, 

whereof 1416 also attended T5. Additionally, 85 participants who did not attend T4 

attended T5. The characteristics of these participants are shown in Table 1. Of the 

participants with at least one sleep problem at T4, 53% also suffered from sleep 

problems at T5. The severity, frequency and duration of the musculoskeletal pain, 

headache, and abdominal pain experienced by participants are described in more detail 

in Table 2.  

Table 3.1. Sample characteristics. 

Note. *Only finished elementary school or lower tracks of secondary education. Chronic pain = weekly pain 

with a severity > 5 for ≥ 3 months. Interference=interference of pain with daily activities (T4) or work (T5) ≥ 

a lot.  

The bidirectional relation of sleep with pain  

Sleep problems at T4 were significantly associated with the presence of chronic 

pain (B = 0.04, 95% CI [0.02, 0.06]), musculoskeletal pain severity (B = 0.48, 95% CI 

[0.33, 0.66]), headache severity (B = 0.52, 95% CI [0.35, 0.69]) and abdominal pain 

severity (B = 0.65, 95% CI [0.50, 0.80]) at T4. 

Sleep problems at T4 significantly increased the probability of chronic pain at T5 

three years later (Figure 1). Of the 1415 participants attending both waves, 9% 

(n=124) reported chronic pain at T5 but not at T4 (i.e., new onset chronic pain). 

Twelve percent of the participants (n=165) reported chronic pain at T4, whereof 6% 

(n=80) also reported pain at T5 (i.e., persistent chronic pain), and 6% (n=85) reported 

 T4 T5 

Subjects, N  1668  1501  

Female subjects, n (%) 918 (55%) 847 (56%) 

Age, M years (SD) 19.0 (0.6) 22.3 (0.6) 

Low educated*, n (%) 774 (46%) 172 (11%) 

Subjects in school/college, n (%) 1439 (86%) 993 (66%) 

Any sleep problems, N (%) 617 (37%) 580 (52%) 

Sleep problems, M (SD) 0.6 (1.0) 0.7 (1.1) 

Difficulties falling asleep, n (%) 465 (28%) 376 (25%) 

Sleeping badly, n (%) 235 (14%) 230 (15%) 

Waking up early, n (%) 172 (10%) 239 (16%) 

Lying awake, n (%) 158 (9%) 126 (8%) 

Using sleep medication, n (%) 34 (2%)  44 (3%) 

Any pain, n (%) 1275 (76%) 1118 (74%) 

Pain(s) ≥1/week, n (%) 345 (21%) 345 (23%) 

Pain(s) ≥3 months, n (%) 260 (16%) 269 (18%) 

Chronic pain, n (%) 192 (12%) 212 (14%) 

Interference, n (%) 179 (11%) 147 (10%) 

Pain medication ≥1/week, n (%) 169 (10%) 143 (10%) 
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no pain at T5 (i.e., remitted chronic pain). Post-hoc analyses revealed that sleep 

problems predicted both the onset (B = 0.15, 95% CI [0.06, 0.24]) and persistence vs 

remittance of chronic pain (B = 0.15, 95% CI [0.03, 0.027]). Sleep problems at T4 

increased musculoskeletal pain severity (Figure 2) at T5 three years later. When a 

participant experienced all sleep problems at T4 compared to experiencing no sleep 

problems at T4, the probability of chronic pain at T5 increased from 14% to 38%, 

corresponding with an odds ratio of 3.8. The experience of all five sleep problems at 

T4 predicted an increase of 1.3 (scale 0-10) in musculoskeletal pain severity at T5. 

Sleep problems at T4 had no effect on the level of headache or abdominal pain 

severity at T5 (Figure 3 and 4).  

Abdominal pain severity at T4 had a small effect on sleep problems at T5 (Figure 

4): suffering from unbearable pain (a score of 10) resulted in a 0.3 increase of sleep 

problems. Chronic pain, musculoskeletal pain severity and headache severity had no 

significant effect on sleep problems (Figure 1, 2 and 3). 

Table 3.2. Musculoskeletal pain headache and abdominal pain severity at T4 and T5.  

Note. *These values were based on only those participants reporting pain. 

The moderating role of sex in the effect of sleep problems on pain 

Sex affected the influence of sleep problems on chronic pain (B = -1.81, 95% CI 

[-2.37, -1.18]), musculoskeletal pain (B = -0.37, 95% CI [-0.73, -0.07]) and abdominal 

pain (B = -0.32, 95% CI [-0.63, -0.01]), but not on headache severity at T5 (B = -0.05, 

95% CI [-0.33, 0.24]). Subsequent stratified models showed that the significant effects 

of sleep problems at T4 on pain at T5 did only hold for females (chronic pain: B = 

0.18, 95% CI [0.09, 0.25]; musculoskeletal pain: B = 0.38, 95% CI [0.17, 0.59]), and 

not for males (chronic pain: B = 0.06, 95% CI [-0.12, 0.19]; musculoskeletal pain: B = 

0.06, 95% CI [-0.18, 0.31]). In addition, sleep problems at T4 predicted an increase of 

abdominal pain severity at T5 in females (B = 0.22, 95% CI [0.01, 0.43]) and not in 

males (B = -0.03, 95% CI [-0.23, 0.19]). Since sex did not moderate the effect of sleep 

T4 
Musculoskeletal pain  

N = 1668 

Headache/Migraine 

N = 1668 

Abdominal pain 

N = 1668 

Pain, n (%) 768 (46%) 816 (49%) 734 (44%) 

Females, n (% Pain) 458 (60%) 548 (67%) 545 (74%) 

Pain severity (0-10), M (SD) 2.4 (3.0) 2.5 (2.9) 2.3 (2.9) 

Pain severity (1-10)*, M (SD)* 5.3 (2.0) 5.1 (2.0) 5.3 (2.0) 

Frequency ≥1/week, n (% Pain)* 326 (42%)  178 (22%)  136 (19%) 

Duration ≥3 months, n (% Pain)* 176 (23%)  57 (7%)  62 (8%)  

T5 
Musculoskeletal pain  

N = 1501 

Headache/Migraine 

N = 1501 

Abdominal pain 

N = 1501 

Pain, n (%) 726 (48%) 714 (48%) 614 (41%) 

Females, n (% Pain) 457 (63%) 513 (72%) 490 (80%) 

Pain severity (0-10), M (SD)  2.8 (3.2) 2.6 (3.1) 2.3 (3.0) 

Pain severity (1-10), M (SD)* 5.7 (2.0) 5.6 (2.0) 5.7 (2.0) 

Frequency ≥1/week, n (% Pain)* 332 (46%)  151 (21%)  114 (19%)  

Duration ≥3 months, n (% Pain)* 202 (28%)  51 (7%)  66 (11%)  
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problems on headache severity, no subgroup analyses were performed for this pain 

variable.  

The mediating role of symptoms of anxiety and depression, fatigue and physical 

inactivity 

The mean score on the symptoms of depression and anxiety scale was 0.32 

[SD=0.33, range 0-2], and the mean score on the fatigue scale was 0.47 [SD=0.58, 

range 0-2] at T4. The mean number of days that participants were more than 60 

minutes physical active at T4 was 3 [SD=2, range 0-7]. The associations between these 

three potential mediating variables at T4, sleep problems at T4 and pain variables at 

T4 are shown in Table 3. Higher fatigue levels and higher levels of anxiety and 

depression symptoms at T4 were associated with more sleep problems and more pain 

at T4, while physical inactivity at T4 was only associated with musculoskeletal pain 

severity at T4, and not with other pain severities.  

Table 3.3. The associations between potential mediators, sleep problems and pain variables at 

T4 

Note. The found estimates are unstandardized and adjusted for sex. Bias corrected 95% CI are displayed. 

Interference = interference of pain with daily life. Medication = medication for pain relieve. Anx/Dep = 

symptoms of anxiety and depression. 

We tested if symptoms of anxiety and depression, fatigue or physical inactivity 

mediated the effect of sleep problems at T4 on pain severity at T5. Sleep problems 

only had an indirect effect on musculoskeletal pain severity through symptoms of 

fatigue (B = 0.05, 95% CI [0.01, 0.10], K2 = 0.06), and on abdominal pain severity 

through anxiety and depression (B = 0.05, 95% CI [0.01, 0.09], K2 = 0.06) and fatigue 

(B = 0.06, 95%-CI [0.02, 0.10], K2 = 0.07) 

 

 Sleep problems 
Musculoskeletal 

pain severity 
Headache severity 

Abdominal pain 

severity 

 Estimate, 95% CI Estimate, 95% CI Estimate, 95% CI Estimate, 95% CI 

Anx/Dep 0.10 [0.08, 0.12] 0.18 [0.13, 0.22] 0.19 [0.15, 0.25] 0.19 [0.15, 0.24] 

Fatigue 0.18 [0.14, 0.21] 0.28 [0.20, 0.37] 0.37 [0.29, 0.46] 0.31 [0.22, 0.40] 

Physical activity 0.03 [-0.08, 0.13] 0.40 [0.08, 0.72] -0.06 [-0.36, 0.23] 0.17 [-0.13, 0.46] 

Interference 0.11 [0.07, 0.15] 1.12 [1.00, 1.24] 0.40 [0.31, 0.51] 0.29 [0.19, 0.39] 
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Figure 3.1. The bidirectional relation of sleep problems with chronic pain. 

 
Note. Estimates are unstandardized. *probit regression coefficient. Chronic pain = at least one pain 

complaint at least once a week for longer than three months. Solid lines denote significant and dotted lines 

denote insignificant paths. 

Figure 3.2. The bidirectional relation of sleep problems with musculoskeletal pain severity in the 

whole sample. 

Note. Estimates are unstandardized. Pain severity range = 0-10. Solid lines denote significant and dotted 

lines denote insignificant paths. 
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Figure 3.3. The bidirectional relation of sleep problems with headache severity in the whole 

sample.  

Note. Estimates are unstandardized. Pain severity range = 0-10. Solid lines denote significant and dotted 

lines denote insignificant paths. 

Figure 3.4. The bidirectional relation of sleep problems with abdominal pain severity in the whole 

sample. 

Note. Estimates are unstandardized. Pain severity range = 0-10. Solid lines denote significant and dotted 

lines denote insignificant paths.  
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Discussion 

We found that sleep problems were associated with chronic pain, and 

musculoskeletal pain, headache and abdominal pain severity in emerging adults (aged 

19-22 years). Sleep problems also predicted (persistent) chronic pain, and an increase 

of musculoskeletal pain severity over three years. These effects were stronger for 

females than for males. Sleep problems were only predictive of abdominal pain 

severity in females, and did neither predict headache severity in females nor in males. 

Only abdominal pain had a small long-term effect on sleep problems. 

In line with our findings, a study in adolescents aged 15-17 years showed that 

impaired sleep predicted suffering from chronic musculoskeletal pain two years later 

(41). Findings in middle aged adults led to the same conclusion (10), and therefore 

sleep problems seem to predict the onset of chronic pain independent of life stage. 

Our research complements these studies by confirming an effect of sleep problems on 

the level of musculoskeletal pain severity, when adjusting for baseline pain. Our 

findings indicate that sleep problems are not only a precursor for pain, but actually 

predict the persistence of chronic pain and an increase in pain levels. In agreement 

with studies in clinical populations (10), our findings partly argue against a long-term 

bidirectional relation between sleep problems and pain. Previous micro-longitudinal 

research also revealed a stronger effect of sleep on daily pain compared with the effect 

of pain on sleep in adolescents and adults (6,42). Only abdominal pain had a small 

effect on sleep problems three years later in our study. This could indicate that the 

effect of sleep on pain runs through different mechanisms than the effect of pain on 

sleep, such as neurobiological alterations.  

One might expect sleep problems to influence different pain types in a similar 

manner, when general mechanisms such as emotional disturbances would be 

responsible for the effect of sleep on pain. However, we only found effects of sleep 

problems on chronic and musculoskeletal pain. In agreement with the only other study 

on sleep problems and headaches in young people (aged 16-21 years) (43), sleep 

problems did not increase the level of headache severity in our study. We did also not 

find a long-term effect of sleep problems on abdominal pain. To our knowledge this 

relation was not previously investigated. Altered opiodergic and dopaminergic 

signaling due to impaired sleep are thought to play an important role in experiencing 

chronic pain by lowering pain thresholds (10,11). We found that musculoskeletal pain 

is more often chronic than headaches or abdominal pain, which may be the reason 

that sleep problems predicted a long-term increase of musculoskeletal pain severity in 

particular. Headaches and abdominal pain were often non-chronic problems, and 

therefore these pain types might be better predicted by day to day fluctuations in sleep 

than by a history of sleep problems (44,45). It could also be that sleep impairment is a 

specific risk factor for musculoskeletal pain. Sleep impairment was found to cause 
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spontaneous muscle pain, fibromyalgia-like symptoms, and increased muscle tension 

in some experimental studies (10,11). Moreover, increased muscle tension may induce 

muscle fatigue, impair postural performances and increase the musculoskeletal 

requirements (46), and could therefore further increase the risk of minor injuries, 

muscle fatigue and related muscle pain.  

We further found a stronger effect of sleep problems on pain in females than in 

males. This finding is in agreement with previous research in adults, but not with a 

study in 14 years old adolescents (18). This may suggest that the sex differences in the 

effect of sleep on pain start around older adolescence/emerging adulthood. It is not 

well known why sleep would impact pain particularly in females. Chronic 

musculoskeletal pain was in line with earlier studies more common in females (4,5), 

and chronic abdominal pain was even very rare in males. As mentioned earlier, this 

might be a reason why sleep problems predicted these pains in females but not in 

males. Another possibility is that there are biological (i.e. hormonal and gene driven) 

sex differences in how pain is modulated and that sleep problems lead to different 

functional neurological changes in females versus males (47). 

Previous research already showed that sleep problems, pain and depressive 

symptoms are cross-sectionally related (10,48). The effect of sleep on physical activity 

was not previously investigated in adolescents, but a recent study found that impaired 

sleep predicted lower levels of physical activity the following day in adults (21). In 

addition, lower levels of physical activity were reported to be related to higher levels of 

pain symptoms in adolescents and adults (17,23,24). Therefore, the effect of sleep 

problems on pain levels might run through physical inactivity, but we did not find 

support for this mediation effect in our study. Fatigue has previously been shown to 

predict pain in adolescents and adults (16,25), and is obviously a potential 

consequence of sleep problems. Our findings indicate that the presence of fatigue in 

emerging adults with sleep problems may be responsible for a small increase in 

musculoskeletal pain severity, even over a period of three years’ time. Emotional 

disturbances did not play a role in how sleep influences pain over time.  

Our study has some limitations that should be kept in mind when interpreting 

the results. First, we had no detailed information about sleep problems with regard to 

their severity, their frequency, or their impact on daily life, since only the NHP sleep 

subscale was available. Therefore, our measure of sleep problems only reflected a 

limited number of sleep problems. Although the NHP sleep subscale highly correlated 

to the PSQI in a previous study (31), the internal consistency of the scale was only 

moderate in our sample. In addition, some important sleep problems for young adults 

such as nightmares and insufficient sleep length have not been captured in the NHP. 

A more extensive assessment of sleep problems could have shed more light on which 

specific aspects of sleep problems are related to pain. The same holds for our 

measures of fatigue and physical activity which were assessed with only a few items. 
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The use of variables with few items may have introduced contamination of the 

investigated constructs and measurement errors (49). The findings of our mediation 

analyses should therefore be interpreted with caution. More important, the potential 

mediating variables were assessed during the same wave as the predictor, and it can 

thus not be assured that they are in fact a consequence of sleep problems. Therefore, 

the found mediation effect could also be reversed with fatigue predicting pain levels 

through sleep problems. Second, because we studied pain severity as experienced in 

the general population, our overall pain levels were low due to a substantial amount of 

participants not experiencing any pain, thus reducing the power to find an effect of 

sleep problems on pain levels. Third, we asked the participants to report fatigue not 

explained by an obvious reason or medical cause. Participants who considered being 

fatigued as an obvious result of their sleep problems may therefore not have reported 

this complaint, which may account for the only small to moderate indirect effects of 

fatigue. Finally, the clinical relevance of the small to moderate mediation effects of 

fatigue could be questioned. 

The main strength of this study is that we analyzed the longitudinal relations 

between sleep and pain using a cross-lagged panel model, which enabled us to control 

for baseline levels of pain and sleep problems. In addition, we were the first to study 

the relation between sleep and pain in emerging adults, an often overlooked life period 

known for its high prevalence of sleep problems and pain complaints (1,4). Further, 

the associations of sleep problems with these three pain types were studied in a 

population cohort which makes it more likely that our findings are generalizable to the 

young adult population. Finally, because we studied pain severity as an outcome 

(instead of labelling pain as present or not present) we reduced the loss of 

information.  

In conclusion, our findings suggest that sleep problems may be an additional 

target for treatment and prevention strategies in female emerging adults with chronic 

pain and musculoskeletal pain. Although the found effect of sleep problems on 

chronic pain and musculoskeletal pain severity was small, it was previously established 

that a change of 30% in pain severity could be considered a relevant change in clinical 

settings (50). Hence, the increase of more than one point in severity due to sleep 

problems in our study may be seen as clinically relevant in emerging adults suffering 

from low and moderate pain levels, while this one point increase is probably not of 

clinical relevance in emerging adults already suffering from severe pain. This 

underlines the importance of managing sleep problems at an early stage. In future 

research it would be interesting to focus on the question why impaired sleep predicts 

change in musculoskeletal pain, and not headache and abdominal pain, and why only 

in females. Finally, it could be valuable to study more indirect pathways through which 

sleep can affect pain, such as worrying, functional neurological alterations, 

(neuro)endocrine changes, or inflammation (10,11). 
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Abstract 

Background: The main aim of this study was to investigate the effect of childhood 

sexual abuse on medically not well explained or functional somatic symptoms (FSS) in 

adolescents. We hypothesized that sexual abuse predicts higher levels of FSS and that 

anxiety and depression contribute to this relationship. In addition, we hypothesized 

that more severe abuse is associated with higher levels of FSS and that sexual abuse is 

related to gastrointestinal FSS in particular.  

Methods: This study was part of the Tracking Adolescents' Individual Lives Survey 

(TRAILS): a general population cohort which started in 2001 (N = 2230; 50.8% girls, 

mean age 11.1 years). The current study uses data of 1680 participants over four 

assessment waves (75% of baseline, mean duration of follow-up: 8 years). FSS were 

measured by the Somatic Complaints subscale of the Youth Self-Report at all waves. 

Sexual abuse before the age of sixteen was assessed retrospectively with a 

questionnaire at T4. To test the hypotheses linear mixed models were used adjusted 

for age, sex, socioeconomic status, anxiety and depression.  

Results: Sexual abuse predicted higher levels of FSS after adjustment for age sex and 

socioeconomic status (B=0.06) and after additional adjustment for anxiety and 

depression (B=0.03). While sexual abuse involving physical contact significantly 

predicted the level of FSS (assault; B=0.08, rape; B=0.05), non-contact sexual abuse 

was not significantly associated with FSS (B=0.04). Sexual abuse was not a stronger 

predictor of gastrointestinal FSS (B=0.06) than of all FSS.  

Conclusion: Sexual abuse predicts FSS in adolescents. Further research is needed to 

clarify possible mechanisms underlying the relationship between sexual abuse and FSS. 
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Introduction 

Functional somatic symptoms (FSS), or symptoms that are not well explained by 

an underlying pathology, are common in adolescence and can be very persistent and 

impairing (1,2). In children and adolescents gastrointestinal complaints, pain, and 

fatigue are the most common symptoms (1,3,4). The etiology of FSS is not well 

understood, but several social, psychological and biological risk factors have already 

been identified (5-7). One of these potential risk factors for FSS is sexual abuse (8-12). 

Yet, previous studies that investigated the effect of sexual abuse on FSS mostly relied 

on cross-sectional analyses of recalled sexual abuse and current FSS (8,11). This may 

have introduced biases. For example; people who suffer from anxiety, depression, or 

FSS may more easily recall negative events that triggered the same mood or resulted in 

the same symptoms (13). In addition, often the effect of sexual abuse on one specific 

type of FSS in female clinical populations was studied (8,11). Thus, it remains unclear 

if the recall of sexual abuse predicts a spectrum of prospectively assessed FSS in the 

general adolescent population. 

Further, most studies did not adjust for concurrent symptoms of anxiety and 

depression or chronic stressors. Yet, symptoms of anxiety and depression may (partly) 

explain the association between sexual abuse and FSS (5,14). Indeed, in the two 

studies in adolescents that adjusted for symptoms of anxiety and/or depression, the 

association between sexual abuse and FSS was reduced or no longer significant 

(10,12). Furthermore, the effect of sexual abuse on FSS might depend on the type of 

abuse that was experienced, such as abuse involving contact versus abuse without 

bodily contact, but not much has been written on this topic (11,15,16). Finally, a meta-

analysis found that sexual abuse and gastrointestinal complaints, but not headache or 

fibromyalgia, were related in adults (11). This raises the question whether sexual abuse 

might be a risk factor for gastrointestinal FSS in particular. 

This study investigates the relation between sexual abuse and a spectrum of 

prospectively assessed FSS in a large population-based cohort of Dutch adolescents. It 

was hypothesized that 1) Sexual abuse predicts higher levels of FSS; 2) Symptoms of 

anxiety and depression explain at least part of this relationship; 3) Sexual abuse 

involving contact predicts a higher level of FSS than sexual abuse not involving 

contact. In addition this study explored if sexual abuse is related to gastrointestinal 

symptoms in particular. 

Methods 

Participants 

This study was part of the Tracking Adolescents' Individual Lives Survey 

(TRAILS), a prospective population based cohort recruited from five municipalities in 

the North of the Netherlands (17). In total 3483 potential participants from 135 
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primary schools were identified based on their date of birth. Schools, parents and 

children were informed and all had to agree to participate for inclusion. Children 

incapable of participating due to mental retardation, serious physical illness or 

handicap were excluded from the study, as were children with no Dutch, Turkish or 

Moroccan speaking parent or guardian. At baseline in 2001, 2230 children were 

included (mean age 11.1 years [SD = 0.6]). Extensive recruitment efforts were made to 

increase the representativeness of the cohort. No differences were found between 

responders and non-responders in sociodemographic factors and health outcomes 

(17). Data from four assessment waves were used for this study (T1-T4, T2: mean 

time to follow up 2.5 years, mean age 13.6 years [SD = 0.5]; T3: mean time to follow 

up 5.2 years, mean age 16.3 years [SD = 0.7]; T4: mean time to follow up 8.0 years, 

mean age 19.1 years [SD = 0.6]). Data on sexual abuse were collected for 1680 

participants at T4 (Table 1). Attrition over the four waves was associated with being 

male, a low socioeconomic status, peer problems, substance use and externalizing 

problems (18). A more detailed description of the recruitment efforts, population 

characteristics and non-response bias can be found elsewhere (17-19). Approval by the 

Dutch Central Committee on Research Involving Human Subjects was obtained. 

Written informed consent was given by parents at T1 and by adolescents at T2, T3 

and T4.  

Measures 

Functional somatic symptoms. FSS were assessed with nine items of the 

Somatic Complaints subscale of the Youth Self-report (YSR) at T1-T4 (20). The YSR 

has been shown to have a good cross-cultural validity (21). The items refer to somatic 

symptoms without a known medical cause or without an obvious reason in the past six 

months; pain, headache, stomachache, nausea, vomiting, eye problems, skin problems, 

dizziness, and fatigue. Participants indicated whether they experienced these 

complaints never (0), sometimes or a bit (1) or often or a lot (2). Factor analyses showed that 

the items ‘eye problems’ and ‘skin problems’ had low factor loadings at all assessment 

waves (7), suggesting that these items do not accurately represent the underlying 

construct of FSS. Therefore, these items were excluded. The remaining seven items at 

T1-T4 showed good internal consistency with Cronbach’s alpha T1: 0.76, T2: 0.77, T3: 

0.75, T4: 0.79. The average score of these 7 items was used as a continuous outcome 

measure (range 0-2).  

In the YSR questionnaire at T4, there was a difference between the online and 

the paper-and-pencil questionnaire presented to participants (22). In the online 

version, the somatic complaints subscale was preceded by a screening question 

referring to somatic symptoms without a known cause or obvious reason in the past 6 

months. For the participants who filled in they had never experienced those somatic 

symptoms, five items (pain, headache, stomachache, nausea and vomiting) of the YSR 
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somatic symptom scale were not shown and all automatically set to never. The two 

items dizziness and fatigue were assessed apart from this screening question, and were 

therefore assessed similarly in the online and the paper-and-pencil questionnaire. 

Because of this additional screening question in the online version, participants who 

filled in the online questionnaire (N = 1395, 82%) scored substantially lower on FSS 

than participants using the paper-and-pencil questionnaire (independent t-test: 

difference = 0.11, p < 0.01). To correct for the difference in method, ‘type of 

questionnaire’ was included as a covariate in all analyses. 

Sexual abuse. At T4 a traumatic youth experience questionnaire was filled out 

by the participants. In line with the Dutch definition of childhood sexual abuse, the 

questionnaire refers to sexual abuse before the age of 16. The questionnaire contains 

five items referring to sexual abuse by an adult family member, acquaintance of the 

family, or stranger (items listed in Table 2). Each question could be answered with 

never, happened once, or happened more than once. All questions were followed by the 

question ‘At what age did this happen?’. In agreement with previous literature 

(11,15,16,23,24), a hierarchic scale consisting of never experienced any form of sexual abuse 

(0), only experienced non-contact sexual abuse (1), experienced at least one form of contact abuse but 

no rape (2) and experienced rape (3) was constructed. Because of the known age of the 

participants at each assessment wave and the retrospectively self-reported age of 

abuse, it could be reconstructed before which wave(s) the abuse took place. In some 

cases, the age of the participant at the time of the sexual abuse experience was similar 

to the age of the participant at a certain wave (T1: 9 participants, T2: 17 participants, 

T3: 16 participants). In these cases it remained unclear whether this type of sexual 

abuse took place before or after the participant filled in the somatic complaints 

questionnaire for that wave. Therefore, the score on the sexual abuse scale was 

reported as unknown (missing) for that particular wave and the higher scores on the 

sexual abuse scale were reported only at the following waves. 

Anxiety and depression. Symptoms of anxiety and depression in the past six 

months were assessed with the YSR DSM-IV Anxiety (six items) and Depression 

(thirteen items) subscales at T1-T4 (20,25). The item ‘overtiredness’ was excluded 

from the Depression scale to prevent overlap with the Somatic Complaints subscale. 

Socioeconomic status. Sexual abuse often occurs in the context of other 

stressors (26,27). One way of taking other ongoing stressors into account is 

adjustment for socioeconomic status (SES) (28). In line with previous research,(29) 

SES was assessed using data on household income, educational level of both parents 

and occupational level of both parents using the International Standard of 

Classification of Occupations (30). These five indicators were documented at baseline 

and at T4. They were combined into one SES measure at T1, used at T1-T3, and one 

SES measure at T4, used at T4. 



Chapter 4 | Sexual Abuse 

50 

Statistical Analysis 

Analyses were performed using SPSS 20.0. Linear mixed models (LMMs) were 

used to study the influence of sexual abuse on the level of FSS during adolescence 

(31). Outcome variables were mean FSS scores at T1-T4. Sexual abuse, age, sex, SES 

and type of questionnaire were entered as fixed factors. A random intercept was 

included. To study the contribution of symptoms of anxiety and depression to the 

relationship between sexual abuse and FSS, anxiety and depression were added to the 

model as fixed factors. The Bayesian information criterion was used to define the best 

fitting model. To study the relationship between sexual abuse and FSS over time, the 

interaction term ‘age*sexual abuse’ was added. Before doing this age was centred at the 

mean age of all four assessment waves (14.78) in order to make useful interpretations 

of possible outcomes. The effect of the type of abuse on the level of FSS was studied 

by entering the categories of the hierarchic sexual abuse scale as separate dummies in 

the model. To examine the effect of sexual abuse on the level of gastrointestinal FSS 

the mean gastrointestinal FSS item scores were studied as outcome variables. All 

predictors were included simultaneously in the LMMs analyses. The unstandardized 

estimates, B values, are displayed to describe the associations of the predictors with the 

main outcome variable FSS. P-values < .05 were considered statistically significant. 

Because the FSS mean item scores at T4 and gastrointestinal FSS mean item scores on 

all waves were skewed in the sample, bootstrapping was used to verify the estimates of 

Bs and their confidence intervals for the parameters in the LMMs (32). Ten thousand 

bootstrap samples were performed per analysis. 

Results 

Sample Characteristics 

The characteristics of the sample of 1680 participants are shown in Table 1. The 

mean FSS score declined over time. The drop of mean FSS scores between T3 and T4 

is partly due to the change in format of the questionnaire described in the method 

section. In this sample, 154 participants experienced some form of sexual abuse before 

the age of 16. Thirty participants experienced sexual abuse before T1, 18 were sexually 

abused between T1-T2, 80 between T2-T3, and 16 participants between T3 and T4. 

Please note that most participants were already 16 at T3 which might explain the low 

number of new cases of sexual abuse between T3-T4. Age of onset of sexual abuse 

ranged between 2 and 15 years old (M = 12.4 years, SD = 3.2) with a peak incidence in 

14 and 15 year olds (n = 83, 54%).  

The incidence of the five different forms of sexual abuse is shown in Table 2. 

When participants were divided in the three groups used for the hierarchic scale, 35 

participants (23%) experienced non-contact sexual abuse only, 65 participants (42%) 

experienced at least one form of sexual abuse involving assault but no rape and 54 
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participants (35%) experienced rape. In total, 51% of all abused participants reported 

to have experienced at least one specific form of sexual abuse more than once. 

Table 4.1. Characteristics of the Study Sample  

Note. T1-T4 represent the four assessment waves. FSS, functional somatic symptoms. aPercentages based 

on the total number of participants who attended the corresponding wave. bPercentages based on the total 

number of females/males who attended the corresponding wave. 

Table 4.2. Incidence of the five forms of sexual abuse. 

Note. T1-T4 represent the four assessment waves. 

Sexual Abuse and FSS during Adolescence 

To assess the influence of sexual abuse on FSS during adolescence, LMMs with 

FSS (T1-T4) as outcomes were used. Sexual abuse significantly predicted an higher 

level of FSS during adolescence when adjusted for age, type of questionnaire, sex and 

SES (Table 3). The interaction term ‘age*sexual abuse’ did not significantly predict 

FSS, meaning that the effect of sexual abuse did not change over time. When 

symptoms of anxiety and depression were also taken into account, the strength of the 

relationship between sexual abuse and FSS was affected but remained significant (B = 

0.03, 95% CI [0.02, 0.05], p < .001). Bootstrapping yielded similar results.  

Table 4.3. Linear mixed models: The association of sexual abuse with functional somatic 

symptoms. 

Note. Linear mixed models are adjusted for type of questionnaire.Age is centered at 14.78. SES, 

socioeconomic status.  

Characteristic T1 T2 T3 T4 

Subjects, N (% T4) 1658 (99%) 1642 (98%) 1466 (87%) 1680 (100%) 

Female subjects, n (%)a 912 (55.0%) 898 (54.7%) 812 (55.4%) 921 (54.8%) 

Age, mean years (SD) 11.1 (0.6) 13.5 (0.5) 16.2 (0.7) 19.1 (0.6) 

FSS, mean (SD) 0.47 (0.35) 0.40 (0.36) 0.35 (0.34) 0.20 (0.31) 

Sexually abused, N (%)a 30 (1.8%) 58 (3.4%) 138 (8.3%) 154 (9.2%) 

FSS sexually abused, mean (SD) 0.61 (.36) 0.58 (.48) 0.53 (.41) 0.32 (0.41) 

Sexually abused females, n (%)b 23 (2.5%) 46 (5.0%) 108 (11.7%) 120 (13.0%) 

Sexually abused males, n (%)b 7 (0.9%) 12 (1.6%) 30 (4.0%) 34 (4.5%) 

  T1 T2 T3 T4  

 Valid N n (%) n (%) n (%) n (%)  

Non-contact 1645 21 (1.3) 38 (2.3) 86 (5.2) 98 (6.0)  

Being touched 1645 22 (1.3) 40 (2.4) 87 (5.3) 96 (5.8)  

Forced to touch 1646 15 (0.9) 24 (1.5) 42 (2.6) 50 (3.0)  

Attempted rape 1679 10 (0.6) 18 (1.1) 51 (3.0) 62 (3.7)  

Rape 1680 7 (0.4) 13 (0.8) 43 (2.6) 54 (3.2)  

Predictors B 95% CI p  

Intercept 0.19 [0.17, 0.22] 0.001  

Sex: Female  0.13 [0.10, 0.15] 0.001  

Age -0.03 [-0.03, -0.02] 0.001  

SES -0.02 [-0.04, -0.01] 0.002  

Sexual abuse 0.06 [0.04, 0.08] <0.001  
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Type of Sexual Abuse and FSS 

In order to test the effect of the type of abuse on FSS the hierarchic scale in the 

form of dummies as separate predictors was entered in the LMMs. Having 

experienced assault or (also) rape predicted a higher level of FSS, while having 

experienced non-contact sexual abuse was not significantly related to FSS (Table 4). 

Bootstrapping yielded similar results. 

Table 4.4. Linear mixed models: The effect of the severity of sexual abuse on functional somatic 

symptoms. 

Note. Results of linear mixed models adjusted for: Age, gender, socioeconomic status and type of 

questionnaire. 

Sexual Abuse and Gastrointestinal FSS 

To study the influence of sexual abuse on gastrointestinal FSS in particular, 

LMMs with gastrointestinal FSS as outcome variables were used. Sexual abuse 

significantly predicted the level of gastrointestinal symptoms during adolescence (B = 

0.06, 95% CI [0.04, 0.08], p < .001). However, the size of this effect was similar to the 

effect of sexual abuse on the broader spectrum of FSS as shown in Table 3. 

Bootstrapped analyses gave essentially the same results. 

Discussion 

This study suggests that sexual abuse predicts higher levels of FSS during 

adolescence when adjusting for age, sex and SES. Additional adjustment for symptoms 

of anxiety and depression affected the strength of this relationship. When the effect of 

abuse type on the level of FSS was studied, contact sexual abuse predicted a higher 

level of FSS while no significant association of non-contact sexual abuse with FSS was 

found. Finally, the effect of sexual abuse was not more prominent in gastrointestinal 

FSS than in a broader spectrum of FSS. 

This study has several strengths. First, the large population-based cohort makes it 

credible that the findings are generalizable to the population. The prevalence of FSS 

found in this study was largely similar to previous studies in the general adolescent 

population, which further strengthens this assumption (1,3,4). In addition, the variable 

FSS was composed of a spectrum of FSS and the hierarchic sexual abuse scale used in 

this study reduced the loss of information. This probably reflects both variables more 

accurately than labelling them as absent or present. Third, FSS were prospectively 

assessed which reduced the chance of report bias. Finally, the analyses were adjusted 

for SES and symptoms of anxiety and depression.  

Predictors B 95% CI p  

Intercept 0.20 [0.17, 0.22] 0.001  

Sexual abuse ‘non-contact’ 0.04 [-0.05, 0.12] 0.39  

Sexual abuse ‘assault’ 0.08 [0.05, 0.12] <0.001  

Sexual abuse ‘rape’ 0.05 [0.03, 0.08] <0.001  
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When interpreting the results the following limitations should be taken into 

account. First, FSS were measured with a questionnaire and asked for symptoms 

‘without an obvious reason’ or ‘without a known medical cause’. Hence, it cannot be 

ruled out that some FSS were actually medically explained symptoms. Second, sexual 

abuse was assessed retrospectively, an inevitable problem because the ethics 

committee did not approve confronting children with these types of questions before 

the age of 16. This has probably led to a small underestimation of the prevalence of 

sexual abuse (33), and may have caused some inaccurate answers with regard to the 

age of the participant at the time that the sexual abuse occurred. The use of records of 

child protective services (CPS) would have solved the inaccuracy, but CPS 

substantially underestimate the prevalence of sexual abuse (33), and might introduce 

selection bias. However, imprecise recollection of the age of onset of the abuse would 

probably only have weakened the association between sexual abuse and FSS. Third, 

there was no information about possible non-response or drop-out rates of abused 

children or children with severe FSS. Though, if sexually abused participants or 

participants with severe somatic complaints would be more prone to drop-out, this 

would again probably only have weakened the found association. Moreover, the 

prevalence of sexual abuse found in the sample of this study was only in the lower 

range of what previous studies reported, and would probably have been higher if 

sexual abuse before the age of 18 instead of the age of 16 was assessed in this study 

(24). Finally, when interpreting the findings of this study it should be acknowledged 

that detailed information about the sexual abuse, such as frequency, duration or 

perceived psychological impact, was not available. Therefore, the hierarchic scale may 

reflect more underlying characteristics of sexual abuse than severity in terms of the 

type of sexual abuse alone. Furthermore, the found associations of sexual abuse with 

FSS were not adjusted for other types of childhood abuse. This may have led to some 

overestimation of the associations between sexual abuse and FSS. 

To the best of our knowledge, no previous studies have investigated the effect of 

sexual abuse on a spectrum of FSS in the general adolescent population. Two previous 

studies found that multiple unfavourable household circumstances and adversities, 

including sexual abuse, were associated with the occurrence of FSS in adolescents 

(34,35). Several other studies found that sexual abuse was associated with specific 

types of FSS in adolescents (12,15,36-38). In addition, a history of sexual abuse was 

found to be associated with a spectrum of FSS in children placed in a high care foster 

home (10). Only one study additionally adjusted the effect of sexual abuse on 

gastrointestinal FSS for symptoms of anxiety and depression, and found that these 

symptoms fully explained the effect (12). Thus, it seems that the effect of sexual abuse 

on FSS is at least partly explained by symptoms of anxiety and depression. It could be 

that the mediating role of symptoms of anxiety and depression is greater for some 

particular FSS such as gastrointestinal FSS. 
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Further research is needed to identify mechanisms, next to symptoms of anxiety 

and depression, underlying the relationship between sexual abuse and FSS. One such 

potential mechanism could be that the chronic stress caused by sexual abuse results in 

alterations in hypothalamic-pituitary-adrenal axis functioning. These alterations can 

cause low cortisol stress-responses (39). A low cortisol level is thought to be an 

underlying factor of some FSS (40,41). 

In some previous studies it was suggested that the effect of sexual abuse on FSS 

might depend on the type of the abuse (15,16), but this study could not fully confirm 

these findings. In this study, contact sexual abuse was indeed related to FSS while non-

contact sexual abuse was not (16). Though, assault not involving rape had the 

strongest association with FSS. There are several possible reasons why especially 

sexual abuse involving contact was related to FSS. For example, it could be that abuse 

involving contact triggers physical distress while abuse without contact does not.  

The results of this study indicate that the effect of sexual abuse on 

gastrointestinal FSS is similar to the effect of sexual abuse on a broader spectrum of 

FSS. In contrast, a previous meta-analysis found a significant relationship of sexual 

abuse with chronic gastrointestinal complaints but not with fibromyalgia and headache 

in adults (11). However, the few studies investigating sexual abuse in relation to FSS 

may have lacked the power to show a significant association in this meta-analysis. On 

the other hand, in the current study the effect of sexual abuse on FSS was not adjusted 

for other types of abuse, which may have reduced the power to detect a specific effect 

of sexual abuse on gastrointestinal symptoms. Previous studies in adolescents mainly 

focused on gastrointestinal FSS and could therefore not make this comparison 

(10,12,15,36,38). 

The findings of this study suggest that sexual abuse is associated with higher 

levels of FSS in adolescents. Symptoms of anxiety and depression explained part of 

the effect of sexual abuse on FSS. In addition, findings indicate that sexual abuse is 

related to a broad spectrum of FSS and not only to particular symptoms. If these 

findings are replicated, FSS might be seen as a supplementary signal when childhood 

sexual abuse is suspected. However, it is important to keep in mind that sexual abuse 

explains only a small part of the variance in FSS and most adolescents with FSS were 

not sexually abused (in this sample the positive predictive value of experiencing at least 

one FSS often, or two FSS sometimes, was 14% at T4). Further research is needed to 

investigate to what extent sexual abuse in adolescence predicts clinically relevant FSS 

(e.g. functional impairment and health care visits), and how FSS are related to other 

types of abuse.  
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Abstract 

Background: The purpose of this study was to investigated the effect of negative life 

events on Functional somatic symptoms (FSS) in adolescents.  

Methods: Data from 957 participants of the population cohort TRAILS were used 

for this study. Life events experienced between age 16 and age 19 were assessed with 

the Kendler’s Life Stress interview. FSS at age 19 and age 16 were measured with the 

Youth and Adult Self-Report. The hypotheses were tested by use of a latent change 

model.  

Results: Life events predicted FSS, even when adjusted for pre-event levels of FSS, 

symptoms of anxiety and depression, and socioeconomic status (B=0.006, 95% CI 

[0.003, 0.008], β=0.32). Whereas illness-related life events did not predict FSS 

independently (B=-0.003, 95% CI [-0.005, 0.09], β=0.05), non-illness-related life 

events did (B=0.007, 95% CI [0.004, 0.010], β=0.31). A past year diagnosis of anxiety 

and/or depression had a significant influence on the association between life events 

and FSS (B = 0.37, 95% CI [0.30, 0.46], β = 0.71), while female sex, exposure to 

childhood adversities, and family malfunctioning had not.  

Conclusion: Our findings show that FSS are associated with negative life events in 

older adolescents. We did not find evidence for stronger effects of illness-related 

events. 



Chapter 5 | Life Events 

59 

Introduction 

Functional somatic symptoms (FSS), that is, bodily symptoms not well explained 

by an underlying disease, are common in adolescents and can cause substantial 

impairments (1,2). Around 25% of all adolescents report FSS during adolescence (3,4). 

Although the occurrence of functional symptoms declines form childhood up to 

adulthood, chronic complaints seem to increase with age (1,3). FSS includes a wide 

range of symptoms, among which fatigue, dizziness, and pain complaints such as 

headache and abdominal pain. Adolescents with FSS are frequently seen in health care, 

but limited knowledge about the etiology of their symptoms hampers adequate 

treatment (5). This study aims to identify the role of negative life events in the 

development and persistence of FSS in adolescents.  

Early exposure to negative life events is thought to play a major role in the 

development and course of FSS in adolescents (6,7). Suggested mechanisms for the 

relation between negative life events and FSS are physiological and emotional stress-

responses (7). These responses are postulated to increase the generation, awareness, 

and interpretation of bodily signals, thus predisposing individuals for the development 

of FSS (7,8). Indeed, some negative life events during adolescence, such as parental 

death, have been found to be predictive of some FSS in adolescents (9-13). Yet, to our 

knowledge, it remains unknown if and to what extent a broad range of recently 

experienced life events predicts the level of FSS in adolescents. 

Studies conducted thus far also have some limitations. Life events were measured 

with questionnaires (9,11,14). This approach is prone to bias (15,16): individuals 

suffering from FSS may over-report life events that caused physical discomfort (17), 

or perceive experienced life events as more negative than healthy individuals (18). The 

risk of bias can be diminished by assessing a broad range of negative life events 

through a systematic interview in which the severity (i.e. the contextual long-term 

threat) of the event is explored and rated by the interviewer. Another limitation of 

previous studies is that they were not able to adjust for FSS before the life event. This 

is regrettable because FSS may not only be the consequence of life events, but also 

trigger them (e.g. loss of social contacts, financial problems). Not taking into account 

pre-event FSS makes it hard to exclude reverse causality. Likewise, pre-event 

symptoms of anxiety and depression and socioeconomic status (SES) could account 

for part of the reported associations between life events and FSS (19,20). 

Symptoms of anxiety and depression are prevalent in people with FSS, predict 

increased FSS in adolescents, and share genetic and environmental risk factors (20-22). 

Yet, research has also shown that FSS, anxiety, and depression are separate constructs 

and that the relative importance of risk factors for the development of anxiety and 

depression differs from that for the development of FSS (22,23). This raises the 

question if negative life events are predictive of internalizing symptoms in general, or 
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have a particular effect on FSS. It has also been suggested that particularly illness-

related life events are strong risk factors for FSS (24,25). Illness-related events are 

likely to increase bodily attention and to induce health anxiety, which might result in 

higher levels of FSS (26). How family members cope with their own illnesses or react 

to the illness of their child may also influence the development of FSS (27), possibly 

through modeling and reinforcement (28). Indeed, children’s own and parental 

somatic complaints, illnesses, and hospitalizations were found to be associated with 

FSS (24,25,29). Yet, to our knowledge, there are no studies that actually compared 

whether illness-related events are stronger related to FSS than non-illness-related 

events. 

The association between life events and FSS is not deterministic, which raises the 

question which factors act as effect modifiers. Adolescents who experienced 

adversities in childhood or grew up in poorly functioning households seem to be more 

sensitive to the effects of recent life events (30). A postulated mechanisms for this 

sensitization is that chronic stressors early in life alter automatic physiological, 

psychological and behavioral responses upon stress (7). Some altered and non-

adaptive stress-responses, a blunted cortisol response, low-grade inflammation, or 

certain coping styles for example, can lead to higher levels of FSS than adaptive stress-

responses (7). A possible explanation for the overlap between anxiety, depression and 

FSS mentioned earlier, is that suffering from a generalized anxiety disorder or major 

depression could make someone more susceptible for higher levels of FSS in reaction 

to stressors. Furthermore, recent studies indicate that females are more sensitive and 

less able to adapt to high levels of neuropeptides involved in physiological and 

psychological stress responses (31). This sex-difference in reactivity towards stressors 

has been suggested to make females more vulnerable for the development of 

internalizing problems. Indeed, several studies have found that stressors are stronger 

predictors of depressive symptoms in girls than in boys (30). It is conceivable that the 

same sex difference holds for FSS. Hence, the role of childhood adversities, family 

functioning, and sex in the effect of life events on FSS call for further research. 

The aim of the current study was to investigate the effect of negative life events 

on the level of FSS in a population cohort of older adolescents. We used interviewer-

based contextual severity ratings of a broad range of life events to test the following 

hypotheses: 1) The severity of recently experienced life events predict FSS, even when 

adjusted for pre-event levels of FSS, SES and symptoms of anxiety and depression; 2) 

The severity of illness-related life events is a stronger predictor of FSS than non-illness 

related life events; 3) Female sex, suffering from a major depressive or generalized 

anxiety disorder, exposure to childhood adversities, and family malfunctioning 

increase the effect of life events on FSS. In addition we explored if life events have a 

particular effect on FSS or influence symptoms of anxiety and depression to the same 

extent.  
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Methods 

Participants 

This study is part of the Tracking Adolescents' Individual Lives Survey 

(TRAILS), a prospective population study of adolescents from the North of the 

Netherlands. To date, TRAILS participants have been assessed five times (T1 tot T5) 

from the age of 11.1 (SD:0.6) until the age of 22.3 (SD:0.6). Initially, 3483 adolescents 

were selected as potential participants from five municipalities (rural and urban) based 

on their date of birth. For inclusion, the child, guardians and primary school had to be 

willing and able to participate. Five hundred-forty-eight children were excluded 

because the primary school refused to participate, because they were incapable of 

participation (mental retardation, serious physical illness), or because of language 

problems (no Dutch, Turkish or Moroccan speaking guardian). Of the remaining 2935 

children, 2230 children (76%; mean age 11.1 years [SD:0.6]; 50.8% girls) were enrolled 

in the first measurements (T1), which ran from March 2001 to July 2002 (32). Non-

responders did not differ from responders in their prevalence of FSS or other 

internalizing and externalizing behaviours, but were more often boys and had more 

often parents with a lower SES (33). Written informed consent was given by parents at 

T1, by both adolescents and parents at T2 and T3, and by adolescents at T4 and T5. 

TRAILS was approved by the medical ethical committee.  

The present study was based on data from the first four waves. Of the 2230 

adolescents enrolled at T1, 94% participated at T2 (mean age: 13.6 years [SD:0.5]; 51% 

girls), 81% at T3 (mean age: years 16.3 [SD:0.7]; 52% girls), and 84% at T4 (mean age: 

19.1 years [SD:0.6]; 52% girls). Attrition over the four waves was associated with being 

male, low SES, and externalizing problems, but not with internalizing problems 

including somatic complaints (34). For more details about participant characteristics, 

recruitment, non-responders and attrition, see (32,33). For an overview of when the 

questionnaires and interviews used in this study were completed see Figure 1.  

The life stress interview (LSI) used in this study was labour-intensive and 

therefore administrated to a subgroup (n=957) of all participants attending T4 (see 

Table 1). Participants with a psychiatric diagnosis were oversampled to increase the 

power to study the etiology and course of psychopathology, one of the main aims of 

the TRAILS study. In total, 1584 participants (84.2% of all T4 participants) gave 

informed consent and participated in a psychiatric diagnostic interview. Hereof, 1547 

participants also gave informed consent for the LSI. Of these 1547 participants, 709 

had a past year psychiatric diagnosis (according to the DSM-IV criteria) and 838 had 

not. Of the adolescent with a diagnosis, 698 (98%) participants were selected for the 

interview whereof 580 (83%) were actually interviewed with the LSI. Of the 

adolescents without a past year diagnosis 427 (51%) participants were selected whereof 

377 (88%) were interviewed. Thus, the sample of 957 adolescents consisted of 580 
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(61%) adolescents with a past year psychiatric diagnosis, and 377 (39%) adolescents 

without a past year psychiatric diagnosis.  

Figure 5.1. Assessed questionnaires over time.  

 
Note. *Completed by one parent. **Completed by participant and parent. FSS = Functional somatic 

symptoms. Anx/Dep = Symptoms of anxiety and depression.  

Measures 

Life Events. Negative life events experienced between T3 and T4 were assessed 

with the Kendler’s Life Stress interview (LSI) (35), which was based on the Life 

Events and Difficulties Schedule. This semi-structured interview screens for fourteen 

negative life events primarily experienced by the participant (e.g. a breakup, illnesses, 

the experience of assault) and four classes of negative life events primarily happening 

to someone close (serious personal crises of others, illnesses of others). In addition, 

participants were asked to disclose experienced life events not already assessed by the 

interview. See Appendix A for an overview of the life events considered in this study. 

Each reported event was dated as precisely as possible using personal calendars to aid 

memory. The interviewer explored the circumstances in which the event happened 

and rated the severity of the life events on a 4-point scale based on this information (1 

= minor, 4 = severe). This interviewer-based contextual rating reflected how most 

people would experience that life event given the same biography and circumstances. 

The rating was explicitly not based on how the participant felt about the event, or 

retrospectively evaluated the consequences of the event. The severity of the events 

was additionally rated by a second assessor, based on tape-recordings of the interview. 

In the rare case of discrepancies in ratings, these were solved through discussion, or 

when needed by a third assessors’ judgment. The interviewers, research assistants, 

were all well trained and received booster sessions during the study period of T4. We 
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calculated the summed severity of all life events. The inter-rater reliability (average 

absolute agreement) on the sum scales was excellent (ICC(1,2) = 0.99, 95% CI [0.98, 

0.99]). Illness-related events consisted of personal illnesses and injuries and illnesses or 

injuries experienced by someone in the direct network (relatives plus other mentioned 

important persons). All other events together represented the non-illness-related life 

events.  

Functional Somatic Symptoms. At T4, FSS were measured with seven items 

of the Somatic Complaints subscale of the Adult Self-Report (ASR) (36). The items 

refer to the experience of somatic complaints (pain, headache, stomachache, nausea, 

vomiting, dizziness, and fatigue) without a known medical cause or without an 

obvious reason in the past six months. Originally the ASR Somatic Complaint scale 

consisted of eleven items instead of seven. Yet, two items (eye problems and skin 

problems) had low loadings in factor analyses and were therefore excluded (37). Two 

other items (numbness or tingling sensations in parts of the body and palpitations) 

were only assessed in the ASR questionnaire at T4 and not in the YSR questionnaire at 

T3. These items were also excluded to keep the assessed items consistent over time. 

Participants were asked whether they experienced these complaints ‘never’ (0), 

‘sometimes or a bit’ (1) or ‘often or a lot’ (2). The online version of the Somatic 

Complaints scale differed slightly from the paper-and-pencil version at T4. In the 

online version five items were preceded by a screening question, which was only 

followed by the above-mentioned items if participants indicated they had experienced 

physical complaints without a known medical cause ‘sometimes or a bit’ or ‘often or a 

lot’. When participants indicated they had never experienced physical complaints 

without a known medical cause in the past six months, the response to all five items 

were set to ‘never’. This led to lower mean scores in the online version than in the 

paper and pencil version (13). Therefore, type of questionnaire (online vs paper-and-

pencil) was included as a covariate in our analyses.  

Potential Confounders. FSS at T3 were measured with seven items of the 

Youth Self-Report (YSR), covering the same symptoms as measured by the ASR at 

T4. The YSR and ASR items were also phrased in exactly the same way. The only 

difference between the YSR and ASR is that in the ASR five items were preceded by a 

screening question. Symptoms of anxiety and depression were assessed at T3 and T4 with 13 

items of the Anxious/Depression (Anx/Dep) subscale of the YSR/ASR. The scale 

score represents the mean score on these items (range 0-2). Socioeconomic status was 

assessed at T1. Data on the household income, educational levels of both parents, and 

occupational levels of both parents were standardized (five indicators), where after the 

mean SES score was calculated for each participant. 

Potential Moderators. Suffering from a generalized anxiety disorder or a major 

depressive disorder in the past 12 months was assessed with the Composite International 

Diagnostic Interview (CIDI) developed by the World Health Organisation (WHO). 
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The CIDI is a structured interview designed for the assessment of mental disorders 

according to the definitions and criteria of the DSM-IV (38). Exposure to childhood 

adversities between the ages 0-15 was assessed at T2 and T3. Participants were asked to 

rate how many bad things happened to them and parents were asked to rate how 

stressful their child’s life was (0=none, 10=very much) between the ages 0-5, the ages 

6-11, and the ages 11-13 at T2, and between the ages 13-15 at T3. The mean of these 

eight items (range 0-10) was calculated. Family malfunctioning was measured with the 

General Functioning subscale of the Family Assessment Device (39), consisting of 12 

statements about the functioning of the household. One of the parents, the biological 

mother in 83% of the cases, was asked to indicate to what extent they agreed with the 

statements (e.g. 0 = totally disagree, 3 = totally agree). The mean of these 12 items was 

calculated. 

Statistical Analyses  

To investigate if life events predicted the level of FSS, a latent change model was 

built. First, we assessed scalar invariance of the latent construct FSS across time 

points. This was done in a step by step approach in which first configural (i.e baseline 

model) and metric invariance (i.e. factor loadings equal across time) were established 

(40). The Tucker-Lewis Index (TLI), the Comparative Fit Index (CFI), and the Root 

Mean Square Error of Approximation (RMSEA) were used to compare models. We 

considered the model well fitted when the TLI > 0.95, the CFI > 0.95, and the 

RMSEA < 0.05. Because of our large sample size and thus the high chance of rejecting 

acceptable models by chi-square difference testing, we did not rely on this indicator. In 

the configural model the loadings and intercepts of the seven items of FSS at T3 and 

T4 were allowed to differ over time, and the residuals of the items were allowed to 

correlate over time. In addition, the errors of five out of seven items that appeared 

after each other in the questionnaire and for which the same phrasing was used were 

allowed to correlate with each other cross-sectionally. After these specifications the 

model fit of the configural model was good (df=49, CFI=0.98, TLI=0.98, 

RMSEA=0.028). After that, the factor loadings of all items were constrained to be 

equal over time, which resulted in similar and overall good model indices (df=55, CFI 

= 0.98, TLI=0.97 RMSEA = 0.032). When intercepts were also specified to be equal 

across time, model indices were still acceptable but worsened considerably (df=66, 

CFI=0.93, TLI=0.90, RMSEA=0.066). The modification indices showed that two 

items (fatigue and headache) were potential sources of misfit. After freeing the 

intercepts of these two items model fit improved again (df=62, CFI=0.97, TLI=0.96, 

RMSEA=0.041). Based on these results we considered partial scalar invariance 

established. Partial invariance instead of full invariance introduces the risk that 

estimated mean differences of the latent variable FSS are partly due to differences in 

intercepts of the two unconstrained items. Yet, valid inferences about mean-level 
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differences of the latent factor FSS can probably still be made when the loadings and 

intercepts of at least two items are constrained (41). 

The first model tested whether life events that happened after T3 (time-variant 

predictor) predicted FSS at T4 when adjusted for the effect of sex (time-invariant 

predictor) on the initial level of FSS at T3 (the intercept FSS) and the increase of FSS 

(the slope FSS). In the second model we additionally adjusted for SES and Anx/Dep 

at T3 and simultaneously modelled Anx/Dep at T4 as a dependent variable. The 

intercepts and slopes of both models were allowed to correlate in a cross-lagged panel 

design (Figure 2). To explore if pre-event levels of FSS, Anx/Dep, and SES were, in 

their turn, predictive of life events, as postulated, we also regressed life events on these 

variables (Figure 2). To investigate if illness-related life events predicted FSS at T4 to a 

greater extent than other life events, FSS at T4 were regressed on both illness-related 

events and non-illness-related events simultaneously in the first model. The regression 

coefficients of illness-related life events versus other life events on FSS were 

considered different when the probability that the two confidence intervals showed 

overlap in their 95% CIs was less than 5% (42). The same approach was used to 

compare the effects of life events on FSS with the effects on symptoms of anxiety and 

depression. Finally, we tested if sex, a past year diagnosis of anxiety or depression, 

childhood adversity and family malfunctioning increased the effect of life events on 

FSS, by entering the interactions (time-variant predictors) of the mean-centered life 

events variables with each of these potential moderators (also mean-centered) in the 

first model. The variables childhood adversity and family malfunctioning were, in line 

with the sex variable, modelled as predictors of intercept and slope FSS (time-invariant 

predictors). A past year diagnosis of anxiety or depression was modelled as a predictor 

of FSS at T4 (time-variant predictor). The descriptive statistics and all analyses are 

based on the weighted values of the original database. Specification of sampling 

weights was based on the inverse sampling probability because participants with a 

psychiatric diagnosis were overrepresented in this sample (reference sample: N=1584, 

see: Method, Participants). The amount of missing values on variables ranged from 

2% to 15%. FSS were not normally distributed and therefore bias corrected 

bootstrapping was performed. Statistical significance was defined as estimates with a 

95% CI not crossing zero.  

Results 

Sample characteristics 

The characteristics of the study sample are shown in Table 1. Of the 957 

participants (55% females) who completed the LSI, 932 (97%) participants 

experienced one or more life events of at least minor severity. Non-illness-related and 

illness-related life events with a severity of at least one were experienced by 901 (94%) 
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and 612 (64%) participants, respectively. The mean level of FSS experienced by 

participants declined from T3 to T4, which was partly attributable to a the screening 

question used for the assessment of FSS at T4 (see method section).  

Figure 5.2. A parallel latent change models of FSS and symptoms of anxiety and depression.  

 
Note. FSS = functional somatic symptoms. Anx/Dep = symptoms of anxiety and depression. SES = socio-

economic status. I = intercept. S = slope. FSS T4 is also regressed on ‘type of questionnaire’ (not 

displayed). 

Table 5.1. Sample characteristics 

Note. *Based on the weighted values of the original database. The weighted and pooled means of the 

imputed datasets revealed essentially the same values. LSI = Life stress interview. FSS = Functional 

somatic symptoms. T4 = wave 4, T3 = wave 3. Anx/Dep = Symptoms of anxiety and depression.  

Life events and FSS 

 The overall severity of negative life events experienced in the past two to three 

years significantly predicted FSS at T4 (B = 0.006, 95% CI [0.003, 0.008], β = 0.32, R2 

 Valid N M (SD)* 

Age T3 years 915 16.2 (0.7) 

Age T4 years 957 19.0 (0.6) 

Life events (range 0-45) 957 9.2 (7.0) 

Illness-related life events (range 0-16)  957 2.1 (2.4) 

Non-illness-related life events range (0-40)  957 7.1 (6.1) 

FSS T3 (range 0-2) 874 0.35 (0.35) 

FSS T4 (range 0-2) 942 0.19 (0.28) 

Anx/Dep T3 (range 0-2) 873 0.30 (0.30) 

Childhood adversities (range 1-10) 889 2.9 (1.4) 

Family malfunctioning (range 0-2) 810 0.6 (0.4) 
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FSS at T4 = 0.76). The intercept and slope were negatively correlated with each other 

(B = -0.01, 95% CI [-0.025, -.0.004], β = -0.48), indicating that a higher level of FSS at 

T3 was related to a steeper decline of FSS over the next two years’ time. When we 

additionally adjusted our model for SES and symptoms of anxiety and depression the 

effect size of life events on FSS at T4 was not changed (Table 2). Posthoc explorative 

analyses showed that pre-event levels of FSS at T3 (B = 4.17, 95% CI [1.96, 6.21], β = 

0.19) and SES (B = -0.89, 95% CI [-1.37, -.0.34], β = -0.09) predicted the severity of 

life events, but symptoms of anxiety and depression did not (B = 0.65, 95% CI [-1.04, 

2.75], β = 0.03). Life events predicted FSS and symptoms of anxiety and depression to 

a similar extent (Table 2). 

Table 5.2: Effects of life events on FSS. 

Note. R2 FSS at T4 = 0.81. aCross-sectional estimate. bModelled as an time-variant predictor of FSS at T4. 
cStandardized change in FSS scale for Female vs Male. Bold = significant. Estimates of predictors FSS slope 

adjusted for type of questionnaire. FSS = Functional somatic symptoms. Anx/Dep = Symptoms of anxiety 

and depression. SES = socioeconomic status. 

Illness-related life events 

 When life events were divided into illness-related life events and non-illness-

related life events, only non-illness-related life events significantly predicted FSS (B = 

0.007, 95% CI [0.004, 0.010], β = 0.31). Illness-related events were not significantly 

predictive of FSS (B = 0.003, 95% CI [-0.005, 0.009], β = 0.05). The probability that 

the 95% CI of these estimates overlapped was 0.014, and therefore these estimates 

were considered significantly different. Post-hoc analyses revealed that illness-related 

events, when illnesses of grandparents and others not living in the household were 

excluded, did not predict FSS either (B = 0.006, 95% CI [-0.004, 0.018], β = 0.09). 

Only when the effect of illnesses in the household on FSS were not adjusted for other 

life events this variable did predict FSS (B = 0.010, 95% CI [0.002, 0.026], β = 0.16). 

 B 95% CI β  

Intercept FSS     

Sex: Female 0.26 [0.22, 0.29] 0.96c  

SES -0.05 [-0.07, -0.03] -0.14  

Intercept Anx/Depa 0.05 [0.04, 0.06] 0.78  

Slope FSS     

Life eventsb 0.006 [0.003, 0.008] 0.32  

Sex: Female 0.09 [0.05, 0.12] 0.64c  

SES 0.03 [0.01, 0.05] 0.18  

Intercept FSS -0.01 [-0.016, -0.011] -0.42  

Intercept Anx/Dep -0.02 [-0.023, -0.012] -0.59  

Slope Anx/Depa 0.03 [0.023, 0.035] 0.84  

Slope Anx/Dep     

Life eventsb 0.006 [0.003, 0.009] 0.20  
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Moderating effects of sex, childhood adversities and family malfunctioning  

Sex, childhood adversity and family malfunctioning did not significantly modify 

the effect of life events on FSS at T4. Thus, the effect of life events on FSS was 

comparable for males and females, and was not influenced by reported adversities or 

family malfunctioning (Sex*Life events: B = -0.002, 95% CI [-0.007, -0.003], β = -0.05; 

Adversity*Life events: B = 0.002, 95% CI [-0.001, 0.004], β = 0.12; Family*Life 

events: B = 0.001, 95% CI [-0.008, 0.008], β = 0.13). 

A past year diagnosis of anxiety and/or depression had no effect on FSS at T4 (B 

= 0.002, 95% CI [-0.005, 0.009], β = 0.009), but increased the effect of life events on 

FSS at T4 (Diagnosis*Life events: B = 0.37, 95% CI [0.30, 0.46], β = 0.71).  

Discussion 

We found that the combined severity of a broad range of negative life events 

predicted FSS in older adolescents (aged 18 years), also when adjusted for sex, pre-

event levels of FSS, symptoms of anxiety and depression, and SES. Contrary to our 

hypothesis, non-illness-related events predicted FSS, while illness-related events did 

not when controlled for other life events. In other words, illness-related life events had 

no independent effect on FSS in this study sample. Furthermore, the effect of life 

events on FSS was significantly affected by a past year diagnosis of anxiety and 

depression, but not by sex, childhood adversities or family malfunctioning.  

The main strength of this study is that negative life events were assessed by well-

trained interviewers who based their severity ratings on the context wherein the event 

happened, independently of the emotional state of the participant or consequences of 

the event. In addition, we were able to adjust the association between life events and 

FSS for pre-event levels of FSS, anxiety and depressive symptoms, and SES. This 

approach decreased the probability that findings were influenced by report bias, an 

important limitation of previous studies (9-11,14). Yet, it should be emphasized that 

an interview, even when independently rated, still relies on subjective information 

provided by participants. Therefore, it should be kept in mind that our findings can 

still be biased to some extent.  

When interpreting our results some limitations should be kept in mind. First, we 

used a self-report questionnaire to assess FSS. Although it was explicitly stated that 

this questionnaire referred to symptoms without an obvious reason or medical cause, 

it is possible that some reported symptoms were in fact explained by an underlying 

medical disease. Follow-up studies in adult populations indicate that over the course of 

years around 2% of all participants suffering from FSS will be diagnosed with a 

medical condition explaining these symptoms (43-45). Second, the life events 

interview did not differ between stress-related illnesses that were medically well-

explained and not well-explained, and therefore some participants may have 
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mentioned their FSS as an illness-related life event. However, this potential overlap 

between illness-related life events and FSS was probably minor because illness-related 

events were not significantly related to FSS in our sample. A third limitation of this 

study is that we assessed poor family functioning by a questionnaire which was 

completed by the parents, not by adolescents themselves.  

In line with earlier findings, we found that negative life events predicted FSS 

(9,11). Adjustment for pre-event FSS and pre-event symptoms of anxiety and 

depression reduced the effect of life events on FSS, but it remained significant. These 

findings suggest that the effect of negative life events on the level of FSS is not 

completely explained by reverse causality or emotional disturbances.  

Experiencing a severe illness or injury was, in contrast to previous findings, not 

independently associated with FSS in our sample. Earlier studies found that parental 

pain and parental hospitalization were associated with pain symptoms in children 

(14,25,46,47). Furthermore, adults suffering from FSS mentioned more self-

experienced and familial illnesses than healthy adults (24,25,29). Some methodological 

differences might explain the discrepancy in findings between these studies and ours. 

First, the role of illness-related events in the development of FSS might have been 

overstated in earlier studies due to report bias (25): people suffering from FSS may 

remember and report more childhood illnesses. Indeed, one study found that while 

retrospectively reported illnesses were related to FSS in children, prospectively 

assessed illnesses were not (48). Second, prior findings indicate that chronic rather 

than short-term illnesses are related to the development of FSS (24). Possibly because 

the postulated mechanisms through which illnesses are related to FSS in young people, 

such as observational learning and rewarding models, are more likely in case of 

chronic illnesses (49). Our measure of illness-related events, which was based only on 

the severity of the life events, may have been too heterogenic with regard to the 

duration of the illnesses to show an independent effect on FSS. Third, previous 

studies did not adjust the effect of illness-related events on FSS for the concurrent 

experiences of non-illness-related life events. In our study, the effect of illness-related 

events on FSS was significant when not controlling for other negative life events. This 

indicates that the effect of illness-related life events on FSS is partly explained by co-

occurrence of other life events such as death of a loved one, personal crises, emotional 

disturbances of family members, or social consequences of being ill.  

The finding that negative life events have an effect on FSS raises the question 

how life events influence FSS. A potential pathway runs from negative life events 

through chronic stress to altered hypothalamic-pituitary-adrenal axis functioning (50) 

and reduced cortisol levels (51). Low cortisol levels are associated with higher levels of 

FSS (52). Other potential mechanisms are emotional, cognitive or behavioral reactions 

to stress, which eventually perpetuate the generation of bodily symptoms or influence 

the awareness and interpretation of these symptoms (8). For example; emotional 
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arousal, selective attention, and problems with sleeping can be triggered by stress and 

may also influence the level of FSS (8). Surprisingly, we did not find that childhood 

adversities or living in a poorly functioning household sensitized adolescents for the 

effect of life events on FSS. This indicates that chronic stressors early in life do not 

permanently alter the long-term physiological and psychological stress-responses 

which may predispose to FSS later in life.  

Our findings indicate that recently experienced negative life events predict the 

level of FSS over time, especially in participants who also experienced depression or 

anxiety during this period. The effect of life events on FSS was only modest in the 

whole sample, when compared to, for example, the effect of sex, but had a much 

stronger influence on this subgroup of participants. This emphasizes the multifactorial 

etiology of FSS, and underlines the need for practitioners working with adolescents 

suffering from FSS to consider vulnerability factors and other potential risk factors. 

Interestingly, illness-related events had no independent effect on life events indicating 

that not the type of life events but the cumulative impact of all types of adverse 

experiences influences FSS. In future research it would be interesting to investigate if 

the level of FSS experienced by adolescents who suffer from depression or anxiety 

could be improved by learning these adolescents techniques to communicate about or 

cope with negative life events.  
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Appendix A: Overview of events assessed with Kendler’s Life Stress interview 

a. Personal events 

1. Divorce or broken relationship after cohabitating. 
2. Other serious relationship problems (during marriage or cohabiting). 
3. Broken engagement or the end of another romantic relationship. 
4. Broken contact with a loved one of dear friend. 
5. Serious disease or injury. 
6. Serious accident (without (serious) personal injuries). 
7. Victim of a burglary or robbery.  
8. Sexually assaulted, raped or assailed.  
9. In trouble with police or the law. 
10. Dismissed from work or expelled from school. 
11. Other serious problems at work or at school. 
12. Big financial problems.  
13. Living in a bad neighbourhood.  
14. Other serious housing problems.  

b. Network events 

15. Husband/wife/partner died.  
16. Child died.  
17. Mother or father died. 
18. Brother or sister died.  
19. Other family member died. 
20. Someone else close died. 
21. Husband/wife/partner serious/life threatening illness/injury. 
22. Child serious/life threatening illness/injury.  
23. Father or mother serious/life threatening illness/injury.  
24. Brother or sister serious/life threatening illness/injury.  
25. Other family member serious/life threatening illness/injury. 
26. Someone else close serious/life threatening illness/injury.  
27. Problematic contact with child.  
28. Problematic contact with mother or father. 
29. Problematic contact with brother or sister. 
30. Problematic contact with in-laws.  
31. Problematic contact with other family members.  
32. Problematic contact with a good friend.  
33. Problematic contact with a neighbour. 
34. Problematic contact with a boss, colleague, teacher or fellow student. 
35. Husband/wife/partner serious personal crisis. 
36. Mother or father serious personal crisis. 
37. Child serious personal crisis. 
38. Brother or sister serious personal crisis 
39. Someone else close serious personal crisis. 

c.  Other problems or events. 

40. Other serious personal problems or events. 
41. Other serious problems or events in network.  
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Abstract 

Background: Children with functional somatic symptoms (FSS) are frequently seen 

by pediatricians. However, optimal treatment strategies still remain unknown. The 

objective of this review was to describe and analyze the effectiveness of psychological 

treatments on symptom load and associated disability in children with FSS, and to 

explore potential moderators of effects. 

Methods: Cochrane, PubMed, PsycINFO, EMBASE and CINAHL were searched 

for randomized controlled trials (RCTs) published in peer-reviewed journals. RCTs 

which investigated the effect of a psychological treatment on symptom load and 

disability in children with FSS were selected. Data on symptom load, disability and 

school absence directly post-treatment and at follow-up were extracted by two 

assessors. Studies were appraised with the Cochrane risk of bias tool. Standardized 

mean differences were pooled in a random-effects model. Heterogeneity in effect-sizes 

was explored by use of meta-regressions. PROSPERO Registration ID: 

CRD42015029667 

Results: Out of 4098 identified records, 27 studies were included in this review 

whereof 22 were included in meta-analyses. Psychological treatments reduced 

symptom load (Hedges g’=-0.61), disability (Hedges g’=-0.42) and school absence 

(Hedges g’=-0.51) in children suffering from various FSS post-treatment. Effects 

maintained significant at follow-up. Type and duration of symptoms, age, and 

treatment dose did not explain heterogeneity in effect-sizes between studies.  

Conclusion: Psychological interventions reduce symptom load, disability and school 

absence in children with FSS. Effect-sizes should be interpreted with caution because 

of the variety in outcome measures, unexplained heterogeneity in found effects and 

potential publication bias. Future research should clarify which patient and treatment 

characteristics modify outcomes. 
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Introduction 

Functional somatic symptoms (FSS) are physical symptoms not fully explained 

by a well-defined medical psychiatric or somatic illness, such as pain and fatigue. FSS 

are common in childhood, and can become very persistent and disabling (1-4). 

Unfortunately, it is largely unclear how children with FSS are best treated, although 

growing evidence suggests that psychological interventions can be beneficial (5-7). 

It is an ongoing discussion if different FSS represent distinct illnesses, subtypes 

of the same overarching syndrome (8-10), or are purely an artefact of medical 

specialization (11). Factor analyses in the general population indicate the existence of 

three or four main FSS clusters in children: gastrointestinal symptoms, pain, general or 

pseudo neurological symptoms including fatigue, and cardiopulmonary symptoms (12-

16). Based on the subspecialty involved, treatments for FSS have so far been 

separately investigated for children with gastrointestinal symptoms, fatigue, headaches 

and musculoskeletal pains (5, 6, 17). Psychological treatments have been found to be 

effective for adults with various FSS clusters, regardless of their main symptoms, 

indicating that these patients can be treated by comparable therapies (18-20). Different 

FSS clusters often co-occur in pediatric patients (21, 22). Yet, it remains unknown if 

children suffering from different FSS clusters respond similarly to psychological 

treatments. More knowledge about this could aid in the organization of high quality 

and cost-effective health care for all pediatric patients with FSS (9). 

Effectiveness of psychological interventions may not only depend on the FSS 

treated, but could also depend on other characteristics such as symptom severity, 

comorbidities, the age of the patient, and the treatment dose and content of 

psychological intervention (23). These patient and treatment characteristics and their 

potential influence on outcomes have not yet been described or analyzed (5, 6, 17). 

Yet, such an overview of investigated psychological treatments for children with FSS 

is essential to allocate children to the most appropriate treatment.  

We aimed to investigate the effectiveness of psychological treatments on 

symptom load and disability in children with various FSS. In addition, we described 

the characteristics of the included participants (e.g. type and duration of symptoms, 

age of the participant) and of the investigated treatments (e.g. content and dose). 

Whenever possible (e.g. enough studies were included and characteristics of interest 

were well described), we analyzed the effects of these characteristics on treatment 

outcomes. 

Methods 

Protocol and registration 

A protocol of this review was registered in November 2015 

(http://www.crd.york.ac.uk/PROSPERO/, ID = CRD42015029667). 
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Eligibility criteria  

Studies were considered eligible when they described a randomized controlled 

trial (RCT) which investigated the effect of a psychological treatment versus any other 

intervention on symptom load and disability in children with FSS, as reported by the 

child/parent. Only studies with ≥10 participants in both treatment arms at the end-of-

treatment assessment were included. For meta-analyses, only studies which compared 

psychological treatment with waiting list, care as usual (CAU), or placebo were 

included. 

In line with recent reviews we defined ‘psychological treatments’ as treatments 

designed to alter psychological processes which may influence FSS (7), such as: 

psycho-education, cognitive behavioral therapy, acceptance and commitment therapy, 

relaxation, hypnosis, coping skills training, biofeedback and narrative therapies.  

FSS were defined as physical symptoms not fully explained by a well-defined 

medical psychiatric or somatic illness. Thus, studies on participants with chronic pain 

complaints due to for example migraine or juvenile arthritis were excluded.  

When studies included mixed populations (e.g. participants with tension-type 

headache and migraine), these studies were included if they fulfilled one of the 

following two criteria. The subgroup fulfilling our inclusion criteria was separately 

analyzed or at least 70% (with a minimum of 10 participants in both arms) of all 

participants fulfilled our inclusion criteria at the end-of-treatment assessment. 

Search strategy and information sources 

We searched Cochrane, PubMed, PsycINFO, EMBASE and CINAHL in 

December 2015 for RCTs published in peer-reviewed journals between 1975 and 

November 2015. For the concepts ‘child/adolescent’, ‘FSS’, ‘psychological treatment’ 

and ‘randomized controlled trial’, Mesh terms, synonyms or closely related 

nomenclature were specified. See our registered protocol for the used search string in 

PubMed. Searches were conducted without restrictions on language. 

Study selection 

The titles and abstracts of all identified records were appraised for inclusion by 

two assessors (IJB, KHK) based on pre-specified eligibility criteria, after removal of 

duplicates. Hereafter, full text articles of all potentially relevant records included in the 

first phase were examined for inclusion and exclusion criteria. In both selection phases 

any discrepancies were resolved through discussion, and the kappa estimate of initial 

agreement between assessors was calculated. In case of disagreement, a third assessor 

was consulted (CUR).  

Data collection process and data items  

Data from included studies were independently extracted by two authors (IJB, 

KHK) by use of a structured form, developed a priori. Disagreements were solved 
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through discussion or when needed by consulting a third assessor (CUR). The 

extraction form included: the aim and the design of the study, participant 

characteristics, details of the intervention provided based on the Tidier checklist (24), 

outcome details, and effects. The authors of 11 studies were contacted to obtain 

missing outcome data. Seven authors were able to provide (some) of the needed data.. 

Risk of bias in individual studies 

Two assessors (IJB, KHK) appraised the risk of bias (25). Discrepancies were 

resolved through discussion. The Cochrane risk of bias assessment tool consists of 

five main domains which can be rated as ‘low’, ‘high’ or ‘unclear’ (25). Because 

blinding of participants and therapists is usually not possible for psychological 

treatments, only the blinding of outcome assessors was rated. Selective outcome 

reporting was marked as unclear when no trial registration or study-protocol was 

available or when one of our main outcomes was not fully reported in the paper.  

The methodological quality of studies and treatments was assessed with the 

psychotherapy outcome study rating scale (POMF-R) by two assessors (IJB, KHK) 

(26). This instrument consists of 21 items which can be rated poor (‘0’), fair (‘1’) or 

good (‘2’). For a detailed description of the assessed items see Supplemental material 

A. 

Summary measures  

We were interested in the outcomes symptom load and disability. Some studies 

reported school absence as a measure of disability instead of, or in addition to, 

physical functioning or quality of life. We therefore decided to include school absence 

as a second outcome of disability. When the concepts symptom load or disability were 

assessed with more than one measure, outcomes from specific, validated and multiple-

item tools were preferred over those from non-specific, non-validated and single-item 

tools. When outcomes were equally valid, the one most used in other studies was 

chosen. 

Synthesis of results  

Almost all studies reported outcomes with continuous measures. Therefore, 

Hedges’ g were calculated for the three outcomes: symptom load, disability and school 

absence post-treatment, and when available at follow-up. Post-treatment was defined 

as every measurement between 0 and 3 months after end of treatment. Follow-up was 

defined as every measurement between 3 and 12 months after end of treatment, with a 

preference for the latest time point. The Hedges’ g of studies, calculated from raw 

means and SDs, were pooled in RevMan 5.3 in a random-effects model. Hedges’ g is a 

bias corrected standardized mean difference (SMD) or Cohen’s d, appropriate for 

small sample sizes. Heterogeneity in effect sizes was assessed with the I2 statistics 
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which reflects the percentage of ‘true’ heterogeneity due to variation in treatment 

effect.  

Of the 7 studies that assessed school absence, one study did not assess this 

outcome post-treatment (27), and the author of another study stated low confidence in 

the post-treatment data due to holidays at time of assessment (28). Therefore, the 

follow-up data (9 months and 12 months post-treatment, respectively) instead of post-

treatment data of these two studies were merged with the post-treatment data of the 

other five studies in one ‘post-treatment’ meta-analyses. Only one other study 

provided follow-up data on school absence (29), and thus no meta-analyses was 

performed on follow-up data as regards school absence. 

We were not able to obtain all outcome data from five studies eligible for meta-

analyses (27, 28, 30-32). For two studies (27, 30) we imputed the SDs reported by 

other studies with similar populations(33, 34). This has been shown to be a valid 

approach for missing SD’s in meta-analysis (35). For one study (36), we imputed the 

SDs at follow-up from SDs reported post-treatment. From one study we could only 

include follow-up data for the outcome symptom load (28). Another study could not 

be included in any of the analyses because outcome data of our interest were assessed, 

but not reported in the article (32). 

Risk of bias across studies 

By use of meta-regressions we investigated if a low risk versus an unclear or high 

risk of bias on one of the five domains of the Cochrane risk of bias tool influenced the 

outcomes. Potential publication bias was visualized in funnel plots. 

Additional analyses 

We used inverse variance weighted random effects meta-regression in SPSS, 

estimated with restricted maximum likelihood (REML), to explore heterogeneity (37). 

The following characteristics were investigated as potential predictors of effect-sizes: 

symptom type, children (<=12) versus adolescents (>=13), symptom duration and 

treatment dose.  

We first investigated if the effect of treatments on symptom load post-treatment 

differed for three FSS clusters. We compared studies investigating abdominal 

symptoms (e.g. abdominal pain and irritable bowel syndrome) versus fatigue versus 

pains (tension-type headache and musculoskeletal pain were lumped together because 

of the low numbers in these groups). These chosen symptom clusters derived from 

clinical practice and factor analyses in general populations (5, 6, 12-17). Second, we 

investigated if effect-sizes of treatments on symptom load post-treatment differed for 

children (<=12) versus adolescents (>=13). These predictors were all separately 

entered as dummies into the model. 
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For calculations of the dose of treatment, we included all sessions provided by 

the therapist, and when reported also the hours invested in the treatment by the 

participant at home. When duration of the sessions was not reported, we assumed it to 

be around 45 minutes based on the mean duration of all sessions across the studies we 

included (range of duration of all sessions: 15-90 minutes). Both dose of treatment and 

duration of symptoms were entered as a continuous variable into the model.  

We originally intended to investigate the effects of symptom severity and 

treatment content on effect-sizes. Yet, none of the studies provided a clear indication 

on how severely ill their sample was. The content and procedures of treatments 

investigated was very diverse, even when labelled as the same type (e.g. CBT). Hence, 

we could not group studies based on these characteristics. Instead, we have provided a 

detailed overview of treatment characteristics in Table 2. 

Results 

Study selection 

The selection process of studies is shown in Figure 1. Our search in five 

electronic databases resulted in 2520 unique records whereof 2461 were excluded after 

reviewing their titles and abstracts (Kappa of initial agreement=0.92, 95% CI [0.88, 

0.97]). The remaining full-texts of 62 records were examined. An additional 3 full-text 

records were identified from reviews (7, 38-51), whereof one additional study was 

included (30). In total, 32 records of 27 original studies were included in this review 

(Kappa of initial agreement = 0.77, 95%-CI [0.62, 0.93]) (27-30, 32, 33, 52-69). 

Screening of the references of all included studies did not reveal any additional 

records. 

Four studies were included for descriptive purposes but not included in meta-

analyses because a psychological treatment was compared with another active 

treatment: physiotherapy (52), fiber supplements (57), another format of the same 

psychological intervention (70), and a multidisciplinary treatment (71). A fifth study 

could not be included in any of the analyses because relevant outcome data were not 

reported in the article (32). 

Study characteristics  

Participants. The characteristics of all 27 studies are shown in Table 1. Most 

studies were performed in the USA (9/27), the Netherlands (5/27), or Sweden (5/27). 

Studies focused on functional abdominal symptoms (12/27), chronic fatigue syndrome 

(6/27), tension-type headache (4/27), fibromyalgia (2/27), or mixed pain complaints 

(3/27). Inclusion and exclusion criteria were described by all studies, but it often 

remained unclear how these criteria were exactly assessed. Duration of symptoms 

ranged from 7-44 months. The age of the included participants ranged from 6-18 

years. Seven studies included predominantly children (6-12 years) while thirteen 
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studies included predominantly adolescents (13-18 years). Two of these studies 

actually reported mean ages of 13.6 and 13.9, but were considered to be studies in 

adolescents because of their small SD’s and/or reported age ranges. We received 

outcome data separately for the two age groups from two studies (34, 62). The 

remaining five studies reported a mean age between 11.7 and 13.3 years and could thus 

not be labelled as either child or adolescent studies for meta-regression analysis. In 

general, more females than males were included. Studies rarely assessed potential 

psychiatric or somatic comorbidities of their included participants. When 

comorbidities were assessed they were often an exclusion criterion. The number of 

randomized participants in each study ranged from 24 to 273. 

Figure 6.1. Study selection.

 
Outcomes. Pain was often measured by use of daily diaries assessing pain 

intensity. Some studies constructed indexes from several pain characteristics (e.g. 

frequency, duration), or used (some items of) the Abdominal Pain Index (API) (72). 

The sample duration of the diary and ways of calculating mean scores of the diary 

period differed per study. Most studies in chronic fatigued adolescents used the self-

reported Checklist Individual Strength (CIS-20) (73). Studies measured disability with 

questionnaires assessing disease-related impairment such as the Functional Disability 
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Inventory (FDI) (74), or with physical functioning subscales of various quality of life 

questionnaires. School absence/presence was assessed by asking the child/parents, or 

calculated from school records over various time frames (Table 1). Unfortunately, 

many instruments used were not validated in a pediatric population, and also the 

handling of missing values in diaries often remained unclear. 

Quality. Summed quality ratings of included studies and their provided 

treatments ranged from 9-31 (possible range: 0-42). In general, studies with high 

quality scores used more precise and/or validated outcome measures than lower 

scoring studies, described their control condition more precisely, had a longer follow-

up period and provided standardized or manualized treatments by experienced and 

trained therapists who were checked/supervised during the study. 

Treatments and controls. The characteristics of the treatments studied in the 

27 included studies are shown in Table 2. Fifteen studies, including one study focusing 

on ACT, investigated the effect of CBT based treatments. These treatments differed 

considerably in their actual delivery (e.g. face-to-face treatments, web-based 

treatments, family treatments) and duration. 

Control groups were waiting list conditions, CAU, placebo conditions, and active 

treatments (the latter were not included in meta-analyses). The actual content of CAU 

and placebo was poorly described in most studies. Various placebo conditions were 

introduced which in general tried to equal for attention and time investment with an 

unstructured intervention missing key elements and feedback moments considered 

important for the main intervention to work. In general, there was no clear description 

on concomitant psychological treatments or medication use reported by participants in 

both intervention and control conditions.  

Treatment details. Most treatments were delivered in specialized clinics, but 

8/27 studies where mainly home-based. The duration of treatments ranged from 

approximately 1 hour to 18 months. The range of the (calculated) treatment dose was 

1-38 hours. Most studies concerned a manualized, protocol based, or piloted 

intervention. Yet, the actual rationale for treatment duration or dose, actual content of 

the therapy, and precise procedures were often not elaborated upon or published. 

Providers of the therapy were often psychotherapists, but also students, researchers, 

nurses, and pediatricians treated patients. The experience and training of the providers, 

and quality/adherence checks of the treatment content they delivered, were often not 

clearly reported. Adherence of the participants to treatment was also only assessed in a 

minority of the studies. A more detailed description of the delivered treatments is 

shown in Table 2. 
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Table 6.1. Study Characteristics 

Study Treatment Comparison Diagnosis Inclusion criteriaa 

Alfvén  

2006 Sweden 

Psychological 

therapy + 

physiotherapy 

Physiotherapy  RAP ◦Apley’s + Baeyer Walker criteria 

◦Stress-related 

Al-haggar 

2006 Egypt 

CBT + biofeedback CAU 

 

CFS ◦CDC criteria 

Bakker  

2009 NL 

CBT based psycho-

educative video 

CAU  Fatigue ◦ Ongoing fatigue not (yet) fulfilling CDC criteria 

Bussone 

1998 Italy 

Biofeedback-

assisted relaxation 

Placebo TTH ◦IHS criteria 

◦≥ weekly episode 

Chalder/Lloyd 

2009/2012 UK 

Family CBT Placebo CFS ◦CDC or Oxford criteria 

 

Duarte  

2006 Brazil 

Family CBT Placebo RAP ◦Apley’s criteria 

Van Geelen 

2011 NL 

Self-confrontation 

therapy 

Self-

investigation 

CFS CDC-1994 criteria 

Groβ  

2013 Germany 

CBT pain control WL CAP ◦≥3 months, > 1/week, impairing, additional 

symptoms present 

Gulewitsch 

2013 Germany 

Hypnotherapy + 

behavioral 

intervention 

WL IBS/FAP ◦Rome-III FAP/IBS criteria 

Humphreys 

2000 USA 

Biofeedback + CBT 

+ parental 

involvementg 

Fiber 

treatment 

RAP ◦Medical diagnosis RAP 

Kashikar Zuck  

2005 USA 

CBT based coping 

skills training 

Placebo FM ◦Yunus and Masi criteria 

◦Average pain and disability at least mild 

Kashikar-Zuck  

2012 USA 

CBT Placebo FM ◦FM criteria assessed by pediatric rheumatologist 

◦≥ moderate pain and mild impairment 

 

Larsson 

1987 Sweden 

Self-help relaxation WL TTH ◦Headaches ≥ 1 year, ≥ 1/ week, troublesome 

 

 Larsson 

1990 Sweden 

Self-help relaxation 

training 

WL TTH ◦AHC classification 

◦ ≥ one year, ≥ weekly headache 

Larsson 

1995 Sweden 

School-based 

relaxation training 

WL TTH ◦IHS criteria  

◦≥ 6 months, ≥ several times a week. 

Levy  

2010 & 2013 USA 

Social learning 

based family CBT 

Placebo RAP ◦ ≥ 3 months, ≥ 3 episodes 

◦Child and parent cohabited past 5 years 

Nijhof 2012/2013 

NL 

Internet based CBT CAU CFS ◦CFS diagnosis by pediatrician and CDC criteria 

◦Severe fatigue and functional impairment or school 

absence (2SD deviations) 

Palermo 

2009 USA 

Internet based 

family CBT 

WL Mixed 

painh 

◦Functional pain > 3 months, ≥ 1/week, impairing. 

◦New referral 

Palermo 

2015 USA 

Internet based 

family CBT 

Placebo Mixed 

paini 

◦Functional pain > 3 months, ≥ 1/week, impairing 

Robins  

2005 USA 

CBT  CAU RAP ◦Apley’s criteria 

Sander  

1994 Australia 

Family CBT CAU RAP ◦Apley’s criteria 

Stulemeijer/Knoop 

2005/2008 NL  

CBT WL CFS ◦CFS diagnosis by pediatrician and CDC criteria 

◦Severe fatigue and impairment 

Van Tilburg 

2009 USA 

Guided imagery 

therapy 

CAU FAP ◦FAP diagnosis by pediatric gastroenterologists  

◦ ≥ 3 months, ≥1/week, disrupting activities and 

ongoing (≥ 1 month) despite medication. 

Van der Veek  

2013 NL 

CBT Intensified 

CAU 

FAP ◦Rome-III FAP/IBS criteria screened by pediatricians 

◦Abdominal pain is main complaint. ◦≥ 2 months, ≥ 

1/week 

Vlieger  

2007/2011 NL 

Hypnotherapy CAU IBS/FAP ◦Rome-III FAP/IBS criteria 

◦≥ 12 months complaints 

Wallander 

2011 USA 

Written Self-

disclosure 

CAU RAP ◦Apley’s criteria assessed by pediatric GI specialist 

 

Wicksell 

2009 Sweden 

ACT Multidisciplina

ry treatment 

Mixed 

painj 

◦Referrals with ≥3 months pain 
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Exclusion criteria Symptom duration in 

months (SD/range) 

Age in years 

(SD/range) 

Femal

es % 

◦Organic pathology 28  

(nr/3-108) 

9.4  

(nr/6-15) 

75% 

◦Fukuda criteria ◦Unexplained findings in medical examination 7  

(1/nr) 

12.5  

(3.3/nr) 

73% 

◦ Explained by somatic or psychiatric condition 7  

(5/nr) 

13.9  

(2.0/nr) 

73% 

◦ Explained by pathology in medical examination ◦Use of preventive 

medication 

32  

(24/nr) 

11.7 

(2.4/11-15) 

50% 

◦MDD, Somatization Disorder, Conversion Disorder or Self-harm Disease 

◦Organic pathology in record ◦Anti-depressants dose not yet stabilized  

24  

(nr/12-36d) 

15  

(nr/14-17) 

68% 

◦Explained by organic pathology in medical examinations ◦Positive h. Pylori 

or lactose-intolerance 

25  

(18/nr) 

9.1  

(2.2/5-13) 

69% 

◦CDC-1994 criteria 29  

(22/nr) 

16.5  

(1.2/nr) 

86% 

◦Organic explanation in medical examination ◦Psychological disorder ICD-

10 ◦Other functional GI disorder 

34  

(21/nr) 

 9.6  

(1.5/6-12) 

86% 

◦Ongoing other treatment ◦Abdominal migraine or functional dyspepsia 35 

(40/nr) 

9.4  

(1.7/nr) 

63% 

◦Medical diagnosis RAP nr 9.8  

(2.5/nr) 

60% 

◦Organic pathology or severe impairments in medical chart ◦MDD 

◦Medication dose not yet stabilized 

nr  

(66% > 24 months) 

15.5 

(1.3/13-17) 

100% 

◦Rheumatic disease ◦Developmental delay 

◦MDD, panic disorder, bipolar disorder, psychotic episode ◦Opioid use 

◦Medication dose not yet stabilized 

35  

(31/nr) 

15  

(1.8/nr) 

92% 

◦Ongoing other treatments ◦Not completed baseline assessment nr  

(66% >24 months) 

nr  

(nr/16-18) 

91% 

nr nr  

(100% > 12 months) 

nr 

(nr/16-18) 

90% 

◦Organic pathology in medical examination 25  

(18/6-120) 

nr  

(nr/10-15) 

96% 

◦Explained by organic pathology in medical examination ◦Chronic disease 

◦Lactose intolerance ◦Major surgery past year ◦Severe developmental 

disabilities 

nr  

(67% > 12 months) 

11.2  

(2.6/7-17) 

73% 

◦Primary psychiatric diagnosis 

  

 

18  

(nr/6-108) 

 

15.9  

(1.3, nr) 

82% 

◦Serious comorbid condition ◦Already received CBT 30  

(nr/5-13) 

14.8  

(2.0 / 11-

17) 

73% 

◦Serious comorbid condition ◦Developmental disability 

◦Not living at home 

nr 

 

 

14.7 

(1.6/11-17) 

75% 

◦Already CBT for RAP nr 11.3  

(2.5/6-16) 

57% 

◦Past major surgery, medical illness, lactose intolerance, constipation, 

recent virus, loose IBS ◦Any treatment for symptoms 

◦Psychiatric disorder 

44  

(38/nr) 

9.2  

(2.0/7-14) 

64% 

◦Psychiatric comorbidities 17  

(nr/nr) 

15.7  

(2.6/nr) 

90% 

◦Experience with guided imagery ◦Disability that may interfere with 

understanding ◦Psychiatric condition with psychotic elements 

nr 10.3  

(2.7/nr) 

62% 

◦Explained by organic pathology in medical examinations ◦Psychiatric 

disorder that required treatment first  

34 (38/nr) 11.9  

(2.8, nr) 

72% 

◦Organic gastrointestinal disease ◦Medication influencing GI-function 

◦Functional constipation ◦Already treatment for FAP/IBS ◦Mental 

retardation, neurologic or psychiatric problems 

41(30/nr) 13.3  

(2.7/nr) 

 

75% 

◦Chronic illnesses nr 13.6 

(1.9/11-18) 

70% 

◦Explained by organic pathology ◦Psychosocial/psychiatric issues ◦Major 

cognitive dysfunctions ◦CBT treatment or amitriptyline  

32 (nr/6-92) 14.8 

(2.4/10-18) 

78% 
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Table 6.1. Study Characteristics (continued). 

  

Study Comorbidities Subjects randomized (drop-out) 

IG                          CG 

Symtom load outcomeb 

Alfvén  

2006 Sweden 

nr 25 (nr) 23 (nr) Constructed pain score 

Al-haggar 

2006 Egypt 

68% headache, 50% myalgia, 41% 

abdominal complaints 

81 (31) 78 (36) Fatigue (FAS) 

Bakker  

2009NL 

nr 50 (nr)(8) 41 (nr)(4) Fatigue (CIS-20) 

Bussone 

1998 Italy 

nr 20 (0)(0) 15 (5)(5) Pain intensity (hourly ratings 4 

week diary) 

Chalder/Lloyd 

2009/2012 UK 

35% psychiatric diagnosis 32 (0)(3) 

At 2 years:(8) 

 

31 (4)(4) 

At 2 years:(11) 

Fatigue (Chalder fatigue scale) 

Duarte  

2006 Brazil 

nr 15 (nr) 17 (nr) Pain intensity (VAS) 

Van Geelen 

2011 NL 

nr 18 (nr)e 17 (nr) Fatigue (CIS-20) 

Groβ  

2013 Germany 

nr 15 (0)(0) 14 (0)(0) Pain intensity (daily ratings 

VAS two weeks diary)  

Gulewitsch 

2013 Germany 

nr 20 (0) 18 (0) Constructed pain score 

(duration, frequency and VAS 

from two week diary) Humphreys 

2000 USA 

nr 49 (3) 15 (0) Pain intensity (daily ratings 

NRS)  

Kashikar Zuck  

2005 USA 

nr 15 (2)(2) 15 (1)(1) Pain intensity (VAS past two 

weeks) 

 Kashikar-Zuck  

2012 USA 

nr 57 (4)(7) 57 (4)(7) Pain intensity (daily ratings 

VAS past week) 

Larsson 

1987 Sweden 

13% migraine  12 (0)(0) 12 (2)(2) Pain intensity (daily ratings 

four week diary) 

Larsson 

1990 Sweden 

nr 31 (nr) 17 (nr) Pain intensity (daily ratings 

three week diary) 

Larsson 

1995 Sweden 

nr 13 (nr) 13 (nr) Pain intensity (daily ratings 

three week diary) 

Levy  

2010 & 2013USA 

nr 100 (17) 

(27)(22)(25) 

100 (20) 

(30)(24)(37) 

Pain intensity (Faces-pain-

scale-revised) 

Nijhof 

2012/2013 NL 

17% and 11% scored 2 SD higher than 

the general population on the CDI and 

STAI respectively 

68 (1) 

 

67 (3) 

 

Fatigue (CIS-20) 

Palermo 

2009 USA 

Nr 26 (3) 22 (1) Pain intensity (daily rated NRS 

one week diary) 

Palermo 

2015 USA 

nr 138 (7)(8) 135 (1)(1) Pain intensity (daily rated NRS 

one week diary) 

Robins  

2005 USA 

nr 46 (3)(6) 40 (6)(11) Constructed pain score (API) 

Sander  

1994 Australia 

nr  22 (nr) 22 (nr) Pain intensity (daily VAS 

ratings two week diary) 

Stulemeijer/Knoo

p 2005/2008 NL  

nr 36 (7) 35 (2) Fatigue (subscale CIS-20) 

Van Tilburg 

2009 USA 

18% abdominal migraine 19(1) 15 (1) Constructed pain score (two 

items API) 

Van der Veek  

2013 NL 

29% anxiety disorder 4% depressive 

disorder/dysthymia in structured 

interview 

52 (8)(9)(7) 52 (5)(8)(13) Constructed pain score (API) 

Vlieger  

2007/2011 NL 

54% headache complaints 28 (1)(1) 25 (0)(0) Pain intensity (daily ratings 

affective facial pain scale one 

week diary) 

Wallander 

2011 USA 

nr 36 (2)(4) 27 (1)(3) Pain frequency (one item 

APFR) 

Wicksell 

2009 Sweden 

nr 16 (1)(3) 16 (2)(5) Pain intensity (VAS) by daily 

ratings over two weeks 
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Disability outcomeb Evaluations Main results post-

treatmentc 

Main results 

follow-upc 

Quality 

rating (0-42) 

- After 12 months Pain = na 10 

% school attendance PT Fatigue + School + na 15 

% school absence past month At 3,6, 9, 12 months nr Fatigue = School = 16 

- PT, FU: 1, 3, 6, 12 

months 

Pain + Pain + 12 

Physical functioning (subscale SF-36) % school 

attendance past two weeks reported by parent 

PT, FU: 3, 6, 12, 24 

months 

Fatigue = Physical 

functioning = 

School = 

Fatigue = Physical 

functioning = 

School = 

29 

- Just before end of 

treatment 

Pain =  

 

na 12 

Physical functioning (CHQ-CF87) PT 

FU: 10 months 

No direct 

comparison made. 
No direct 

comparison made. 
15 

Impairment (subscale KINDL-R) 

 

PT 

FU: 3 months 

Pain + Impairment 

+ 

Pain + Impairment 

+ 

16 

Disability (P-PDI) Days of school absence in two 

weeks assessed by diary 

PT Pain + Disability + 

School nr 

 

na 19 

School absence assessed on 10% of school 

records 

PT Pain + School nr na 9 

Functional disability (FDI) PT, 

Cross-over design 

 

Pain + Disability = na 23 

Functional disability (FDI) PT 

FU: 6 months 

Pain = Disability + Pain = Disability + 30 

- PT 

FU: 5 months 

Pain + Pain + 12 

- PT, hereafter 

medication added 

Pain = na 11 

- PT 

FU: 6 months 

Pain + Pain + 10 

Functional disability (FDI) PT 

FU: 3, 6, 12 months 

Pain = Disability nr Pain = Disability nr 25 

Physical functioning (CHQ-CF87) % of school 

attendance past two weeks, self-reported, 

verified with parents 

PT, 

cross-over design 

Fatigue + Physical 

functioning + 

School + 

 

na 27 

Impairment (daily ratings CALI one week diary) PT, cross-over 

design 

Pain = Impairment 

+ 

na 23 

Impairment (daily ratings CALI one week diary) PT, FU: 6 months 

and ongoing 

 

Pain = Impairment 

= 

Pain = Impairment 

+ 

31 

Functional disability (FDI) Days school absence 

by records past 12 months 

PT 

FU: 3, 3-9 months 

Pain + Disability = 

School nr 

Pain + Disability = 

School + 

17 

- PT 

FU: 6, 12 months 

Pain = Pain = 17 

Physical functioning (SF-36) % school 

attendance previous week 

PT, cross-over 

design 

Pain + Impairment 

+School + 

na 19 

Functional disability (FDI) School absence past 

two months rated by parents 

PT, cross-over 

design 

Pain = Disability = 

School = 

na 19 

Functional disability (FDI) PT 

FU: 6, 12 months 

Pain = Disability = 

QoL = 

Pain = Disability = 

QoL = 

25 

- During treatment PT 

FU: 6, 12 months, 5 

years 

Pain + 

 

na 14 

Physical QoL (PedsQL) PT 

FU: 6 months 

Pain + QoL = Pain + QoL = 15 

Functional disability (FDI) 

 

PT, 

FU: 4, 7 months 

Pain + Impairment 

= 

Pain + Impairment 

= 

20 
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Note. a General inclusion criteria like age range, language abilities and informed consent not reported here. b Only the 

outcomes as included in our meta-analyses are displayed here. c + indicates improvement on this outcome, = indicates no 

effect on this outcome. d Interquartile range. e In total 7 drop-outs, unclear how many in each group. f Both groups were 

compared with healthy controls; post-treatment and at follow-up the treatment group did not longer differ from the healthy 

controls on fatigue and physical functioning while the comparison group did. g Three intervention arms combined. h Abdominal 

pain (50%), musculoskeletal pain (25%), headache (25%), 58% multiple locations. i Abdominal pain (11%), musculoskeletal 

pain (42%), headache (7%), multiple (40%). j Abdominal pain (6%), Musculoskeletal pain (47%), Headache (25%), complex 

regional pain syndrome (22%). CBT = Cognitive behavioral therapy. ACT = Activity and commitment therapy. CAU = Care as 

usual. WL = Waiting list. RAP = Recurrent abdominal pain. FAP = Functional abdominal pain. CAP = Chronic abdominal pain. 

IBS = Irritable bowel syndrome. TTH = Tension-type headache. CFS = Chronic fatigue syndrome. FM = fibromyalgia. MDD = 

Major Depressive Disorder. PT = Post-treatment. FU = Follow-up. QoL = Quality of life. FAS = Fatigue assessment scale. VAS = 

Visual analog scale. NRS = Numeric rating scale. CIS-20 = Checklist individual strength. FDI = Functional disability inventory. 

SF-36 = Short form 36. P-PDI = Pediatric pain disability index. CHQ-CF87 = Child health questionnaire-child form 87. APFR = 

Abdominal Pain Frequency Rating. PedsQL = Pediatric quality of life inventory. API = abdominal pain inventory. CALI = Child 

activities limitations interview. Nr = not reported. Na = not applicable. 
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Table 6.2. Treatment Characteristics 

 

  

Study Treatment Goal(s) 

Alfvén  

2006 Sweden 

Psychological therapy + 

physiotherapy 

Improving the regulation of stress with problem solving techniques. 

Al-haggar 

2006 Egypt 

CBT + biofeedback Change cognitions and behavior including relaxation techniques. Use 

biofeedback to evaluate and direct treatment. 

Bakker  

2009 NL 

Psycho-educative video 

based on CBT principles 

Providing information about CFS, experienced from patients, helpful 

coping. Challenge own cognitions and coping. 

Bussone 

1998 Italy 

Biofeedback-assisted 

relaxation 

Learn to reduce muscle tension by auditory feedback. 

Chalder/Lloyd 

2009/2012 UK 

Family CBT Change cognitions and behavior of participant and family (mother) 

including balance activity planning and sleep hygiene. 

Duarte  

2006 Brazil 

Family CBT Change cognitions and behaviors.  

Van Geelen 

2011 NL 

Self-investigation and 

confrontation method. 

Explore personal narratives, their underlying motivation/emotions, and 

recognize its presence in daily life situations. Change personal narrative 

in new situations. 

Groβ  

2013 Germany 

CB pain control 

treatment: stop the pain 

with happy pingu. 

Change cognitions and behavior plus relaxation exercises and self-

esteem improvement. 

Gulewitsch 

2013 Germany 

Brief hypnotherapeutic 

and behavioral therapy. 

Learn relaxation and imagination techniques. Practice 

hypnotherapeutic trance to increase well-being, pain-managing and 

being brave. Parents received psycho-education. 

Humphreys 

2000 USA 

Biofeedback, CBT, 

parental involvement. 

Change cognitions and behavior with emphasize on relaxation and self-

management. Thermal biofeedback to verify ability of relaxation and 

self-control with low arousal. 

Kashikar Zuck  

2005 USA 

CBT based coping skills 

training 

Change cognitions and behaviors aimed at coping with pain. Including 

relaxation, problem solving and pleasant activity planning. 

Kashikar-Zuck  

2012 USA 

CBT Change cognitions and behaviors including relaxation exercises, 

individualized problem solving, and relapse prevention. 

Larsson 

1987 Sweden 

Self-help relaxation 

training 

Learn rapid relaxation techniques in daily life. 

Larsson 

1990 Sweden 

Relaxation training Relaxation training with eventually better relaxation skills for coping 

with tension and headaches. 

Larsson 

1995 Sweden 

Relaxation training Relaxation training with eventually better relaxation skills for coping 

with tension and headaches. 

Levy  

2010 & 2013 USA 

Social learning family 

CBT 

Change cognitions, relaxation exercises, and modify the family’s 

responses to illness behavior. 

Nijhof 2012/2013 NL Internet-based CBT: 

FITNET 

Change cognitions and behaviors including goal setting, and scheduling 

activities with as main aim return to full education.  

 

Parents followed a parallel program. 
Palermo 

2009 USA 

Internet-based family 

CBT 

Change cognitions and behavior including relaxation exercises, lifestyle, 

coping at school, and relapse prevention. 

 

Parents followed a parallel program. 
Palermo 

2015 USA 

Internet-based family 

CBT 

Change cognitions and behavior including relaxation exercises, lifestyle, 

coping at school, and relapse prevention. 

 

Parents followed a parallel program including operant strategy and 

communication training.  

Robins  

2005 USA 

Short CBT  Change cognitions and behaviors with emphasis on relaxation and 

positive thinking to manage pain. 

Sander  

1994 Australia 

Family CBT Change cognitions and behaviors with emphasis on relaxation training 

for children and management training for parents. 

Stulemeijer/Knoop 

2005/2008 NL  

CBT Change cognitions and behaviors tailored to current activity pattern 

with as main aim return to full education. 

 Van Tilburg 

2009 USA 

Guided Imagery therapy Imagery training to produce relaxation and decrease discomfort. 

Van der Veek  

2013 NL 

CBT Change cognitions and behavior including relaxation training. Cognitive 

therapy and behavior therapy for child and parent were tailored to 

needs. Vlieger  

2007/2011 NL 

Hypnotherapy Hypnotherapy consisting of general relaxation, pain-control, 

normalization of gut-function, sleep behavior, and ego-strengthening.  

Wallander 

2011 USA 

Written Self-disclosure Target psychosocial stress by writing down deepest thoughts and 

feelings about distressing experiences. 

Wicksell 

2009 Sweden 

ACT Exposure to previously avoided situations emphasizing acceptance as 

an alternative coping strategy, shift towards value-based living 

including increasing pleasant activities. 
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Table 6.2 (continued) 

  

Study Comparison Other treatments 

Alfvén  

2006 Sweden 

Active comparator: Physiotherapy including relaxation exercises and 

pain coping. 

nr 

Al-haggar 

2006 Egypt 

CAU with a conservative, purely symptomatic, medical treatment. 

 

Participants requested to 

not follow other treatments. 

Bakker  

2009 NL 

CAU, not described. nr 

Bussone 

1998 Italy 

Placebo condition with instructions to relax ‘a relaxation pseudotherapy’ 

in the same dose as treatment. 

nr 

Chalder/Lloyd 

2009/2012 UK 

Placebo condition with education, less intensive than the treatment (4 

sessions). 

35% on antidepressants 

Duarte  

2006 Brazil 

Placebo condition with CAU, not described, and general medical advices 

in the same dose as treatment. 

nr 

Van Geelen 

2011 NL 

Active comparator: Self-investigation which was based on the same 

principle as the treatment but only consisted of guided exploration (not 

recognizing and changing), less intensive than the treatment 

Participants requested to 

not follow other treatments. 

Groβ  

2013 Germany 

WL nr 

Gulewitsch 

2013 Germany 

WL Following other treatments 

was an exclusion criteria. 

Humphreys 

2000 USA 

Active comparator: Fiber treatment. Intervention groups also 

received fibers. 

Kashikar Zuck  

2005 USA 

Placebo condition with ‘self-monitoring’ which meant keeping a diary 

registering pain, sleep and medication. 

75% used antidepressants 

and 80% NSAID’s.  

Kashikar-Zuck  

2012 USA 

Placebo condition with education about FM. nr 

Larsson 

1987 Sweden 

WL with only self-monitoring (assessment of outcomes) nr 

Larsson 

1990 Sweden 

WL nr 

Larsson 

1995 Sweden 

WL nr 

Levy  

2010 & 2013 USA 

Placebo condition with education about the GI-tract and nutrition.  Both conditions received 

CAU. 

Nijhof 2012/2013 

NL 

CAU with unstructured different regional available treatments including: 

CBT (66%), physical therapies (49%), alternative treatments (24%), and 

rehabilitation (22%). Only for control group. 

Treatment group requested 

to not follow other 

treatments. 

Palermo 

2009 USA 

WL with continuation of standard medical care provided by specialized 

clinics. 

Participants requested to 

not follow other treatments. 

Palermo 

2015 USA 

Placebo condition with internet-based education about chronic pain 

management and assessments of knowledge. 

CAU was not altered. 

Robins  

2005 USA 

CAU with ongoing visits, education, and medication when needed for 

both groups. 

Following another CBT 

intervention was an 

exclusion. Sander  

1994 Australia 

CAU with 6 sessions of education and reassurance for both groups. Any other treatment was an 

exclusion. 

Stulemeijer/Knoop 

2005/2008 NL  

WL Treatment group not 

allowed to follow other 

treatments. Van Tilburg 

2009 USA 

CAU as described by own physicians.  nr 

Van der Veek  

2013 NL 

Intensified CAU including education, advices and medication in the 

same contact almost same dose as treatment (6x25 minutes). 

Allowed to visit pediatrician. 

Vlieger  

2007/2011 NL 

CAU with education, advices and medication where symptoms were 

discussed and triggers explored, app. Same dose (additional 6 x 30 

minutes supportive sessions)  

nr 

Wallander 

2011 USA 

CAU including consultations, education, advices and medication. nr 

Wicksell 

2009 Sweden 

Active comparator: Multidisciplinary treatment by a psychiatrist, child 

psychologist, physiotherapist and pain physician. Amitriptyline 

prescribed. During follow-up ongoing treatment hours. 

Pharmacological treatment 

continued. 
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Setting Duration Dose 

Specialized clinic, not clear who is present. nr At least two sessions. Total: App. 2 hours 

Specialized clinic, unclear if family present. 18 months 40-60 sessions, 1-2/week. Total: App. 38 hours 

Home, not clear who is present. once Once. Total: App. 1 hour 

Specialized clinic, participant alone. 5 weeks 10 sessions, 2/week, 20 minutes. Total: 3 hours 

Specialized clinic, participants and mother 

attend. 

6 months 13 sessions, 1/ 2 weeks, 60 minutes. Total: 13 hours 

Specialized clinic, not clear who is present. 4 months 4 sessions, 1/month, 50 minutes. Total: 3 hours  

University hospital, participants alone. 4 months 12 sessions, 1/week, 60 minutes. Total: 12 hours 

Clinic, groups with three to six children, not 

clear if parents also present. 

6 weeks 6 sessions, 1/week, 90 minutes. One additional meeting for 

parents. Total: 9 hours 

University clinic, groups with four to seven 

families. 

4 weeks 2 sessions, 1/ 2 weeks, 90 minutes. 

Also two parent sessions. Total: 3 hours 

nr 8 weeks 6 sessions, 1 /1-2 weeks. Total: App. 5 hours 

Pediatric rheumatology clinic, parents attend 

50% of the sessions. 

8 weeks 6 sessions, 1-2/week. In addition, two telephone 

appointments. Total: App. 5 hours 

Pediatric rheumatology clinic, parents attend 

38% of the sessions. 

8 weeks 10 sessions, 1/week, 45 minutes and in follow-up period 2 

booster sessions. Total: 8 hours 

School 5 weeks 3 sessions, 1/1-2 weeks, 60 minutes. Total: 18 hours 

Home 5 weeks 5 sessions, 1/week. Total: App. 4 hours 

School, groups of 3-4 participants. 5 weeks 20 sessions, 2/week, 20 minutes. Total: 7 hours 

Pediatric clinic or home (28%), together with 

parent. 

3 weeks 3 sessions, 1/week, 75 minutes. Total: 4 hours 

Home  6 months  21 modules, 1/ 1-2 weeks responses to e-consult by 

therapist. Total: App. 16 hours 

Home 8 weeks 8 modules, 1/week assignment, 30 minutes. Total: 4 hours 

Home 8 weeks 8 modules, 1/week, 30 minutes. Total: 4 hours 

Pediatric clinic, parents attended 60% of the 

sessions 

10 weeks 5 sessions, 1 / 2 weeks, 40 minutes. Total: 3 hours 

Clinic, child and mother attended sessions 

together. 

8 weeks 6 sessions 1 / 1-2 weeks, 50 minutes. Total: 5 hours 

Clinic, only child attends. 5 months 10 sessions 2/month, duration nr. 

Total: App. 8 hours 

Instructions and first sessions in clinic, therapy 

at home. 

8 weeks 53 sessions whereof one instruction, 6-7/week sessions 

(10-25 minutes). Total: 13 hours 

University clinic, parents 50% present if child 

between 7-12 years old. 

 

In one specific module presence parent 100%. 

6 weeks 6 sessions, 1/week, 45 minutes. Total: 5 hours 

Tertiary clinic, alone. 3 months 6 sessions, 1 / 2 weeks, 50 minutes.Total: 5 hours 

First session at clinic, other two at home One week 3 sessions in 1 week, 20 minutes. Total: 1 hour 

Clinic 4 months 10 sessions, 1/week, 60 minutes. 1-2 sessions with the 

parent, 90 minutes. Total: 12 hours 
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Table 6.2 (continued) 

  

Study Materials and procedures 

Alfvén  

2006 Sweden 

nr 

Al-haggar 

2006 Egypt 

Therapy manual, biofeedback machines. In between sessions phone and email contact. Planning of 

activities in diary, tailored physical activity advice. 

Bakker  

2009 NL 

Video available upon request. 

Bussone 

1998 Italy 

No mentioning of manual, biofeedback machine. Encouraged to not practice at home. 

Chalder/Lloyd 

2009/2012 UK 

Treatment manual and family guide. Next to therapy close contact with schools for reintegration 

and home-work assignments. 

Duarte  

2006 Brazil 

No manual mentioned, global content described. 

 

Van Geelen 

2011 NL 

No manual mentioned, global content described. 

 

Groβ  

2013 Germany 

Treatment manual, CD with relaxation exercises. Recording pain and coping in diary. Home-work 

assignments. Parents receive nutritional advice. 

Gulewitsch 

2013 Germany 

Treatment manual, written information for participants, CD with hypnotherapy exercises, home-

work assignments. 

Humphreys 

2000 USA 

Based on existing treatment protocols and previous study. 

Kashikar Zuck  

2005 USA 

Treatment manual, homework assignments. 

Kashikar-Zuck  

2012 USA 

Treatment manual, piloted. Homework assignments.  

Larsson 

1987 Sweden 

Treatment manual, audiotapes. 

Daily practicing at home (20-30 minutes). 

Larsson 

1990 Sweden 

Manual and five audiotapes. 

Larsson 

1995 Sweden 

Manual and five audiotapes. 

Levy  

2010 & 2013 USA 

No mentioning of manual, content clearly described in paper. 

Homework assignments were given. 

Nijhof 2012/2013 NL Website, based on existing protocols for CBT treatment by an experienced center.  

At least one communication between therapist and school mentor. 

Palermo 

2009 USA 

Website, based on CBT protocols and piloted. Content personalized. Weekly therapist responses 

standardized by manual. Participants could only proceed after assignment was finished. 

Palermo 

2015 USA 

Website, based on CBT protocols, piloted and used in earlier study (2009). Content personalized 

based on goal setting and answers. Weekly therapist responses standardized by manual. 

Robins  

2005 USA 

Based on intervention protocol. Homework assignments.  

Sander  

1994 Australia 

Written instructions for participants, homework assignments. 

Stulemeijer/Knoop 

2005/2008 NL  

nr 

Van Tilburg 

2009 USA 

Instruction DVD with written instructions parents, CDs and portable CDplayer. Compliance noted on 

a calendar. Staff could be called for questions. 

Van der Veek  

2013 NL 

Protocol based on earlier studies, three optional modules could be selected depending on needs 

participant. Diary and homework assignment to describe performed exercises / effects of advices. 

Vlieger  

2007/2011 NL 

Manchester protocol, tailored approach. CD with standardized session, participants encouraged to 

practice daily at home. 

Wallander 

2011 USA 

Instructions were read out loud and written instructions provided. Instructions for writing at home. 

Wicksell 

2009 Sweden 

Protocol based treatment. In between sessions participants were encouraged to expose 

themselves, and notice and accept unpleasant experiences. 
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Note. CBT = Cognitive behavioral therapy. ACT = Activity and commitment therapy. CAU = Care as usual. WL 

= Waiting list. CFS = Chronic fatigue syndrome. Nr = not reported.  

Providers Adherence/fidelity 

Psychologist and physiotherapist nr 

Three pediatric psychotherapists, trained and 

supervised by researchers. 

nr 

nr nr 

Therapists, not further specified. nr 

Two experienced and trained psychotherapists, 

supervised by researchers. 

Video-based live supervision of therapists.  

Participants attended 12 (SD: 2.5, range: 5-13) sessions. 

Nr 

 

nr 

‘Counselor’, not further specified. nr 

Psychologist, not further specified. nr 

Trained psychologists, not further specified. 97% of the participants attended both sessions. 

nr nr 

Trained pediatric psychology resident and psychology, 

not further specified. 

Video-based checks and weekly feedback towards therapists.  

90% of the participants attended all sessions. 

Five postdoctoral pediatric psychiatrists, trained 6-8 

hours by PI. 

Video-based checks (20% of all sessions) and supervision by 

independent monitors. 

 

88% of the participants attended all sessions. 
Two students clinical psychology. nr 

Developed by a graduate student psychology. nr 

Three trained nurses supervised by physiotherapist. nr 

Fourteen trained psychotherapists, experience nr. Video-based checks (20% of all cases) on content by experienced 

trainer: 94% elements present. Overlap treatment and placebo: 0% 

 

88% of the participants attended all sessions, 85% completed 

assignments. 

Five trained psychotherapists (2) and trainees (3), 

experience range from 1-10 years. 

Checks for attendance of modules or content of responses by 

therapists nr. 

 

 

 

One fellow psychology with one year experience.  77% of the participants and 54% of the parents completed all 

modules. Mean modules completed by both 13 (SD: 4) 

Five trained and experienced study coaches 

(psychology fellows).  

Coaches were supervised by PI in their responses, not elaborated 

upon. 

Two psychology fellows/interns.  The two providers discussed/ evaluated sessions beforehand and 

afterwards. 

Two clinical psychologists. nr 

Four experienced and trained child psychologists. nr 

Treatment materials developed by three experienced 

investigators modelled after protocols for adults and 

tested. 

99% of all participants listened to the CD’s at least as much as 

instructed. 

 

 Trained masters students psychology or psychologists, 

biweekly supervised by experienced children’s 

psychotherapist for treatment group.  

Therapists were biweekly supervised by experienced children’s 

psychotherapist, not elaborated upon. 

One experienced and trained nurse. nr  

Independent research associates provided instructions.  nr  

Two experienced and trained psychologists. Continuous discussion content and progress in research group. 

Average attended sessions by participants: 10 (SD: 4).  
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Risk of bias within studies  

The risk of bias for each study is presented in Figure 2. Since blinding of 

participants with regard to psychological interventions is generally not possible and in 

most studies self-reported measures were used to assess the outcomes investigated in 

this review, most studies scored a ‘high risk’ in the ‘blinding of outcome assessors’ 

domain. In two studies outcomes were assessed by blinded investigators, or 

participants self-reported outcomes but were unaware of their allocation (internet 

based treatment with placebo condition). These studies were rated as low risk. In 

addition, many studies scored an ‘unclear risk’ on the selective reporting domain. 

Figure 6.2. Cochrane risk of bias assessment. 

 
Note. Green = low risk. Yellow = unclear risk. Red = high risk. 

 

 

R
an

d
o

m
 S

eq
u

en
ce

 

G
en

er
at

io
n

 

A
llo

ca
ti

o
n

  

co
n

ce
al

m
en

t 

B
lin

d
in

g 
o

f 
 

as
se

ss
o

rs
 

In
co

m
p

le
te

  

O
u

tc
o

m
e 

D
at

a
 

Se
le

ct
iv

e 
o

u
tc

o
m

e 

R
ep

o
rt

in
g 

Larsson 1987      
Larsson 1990      
Sanders 1994      
Larsson 1995      
Bussone 1998      
Humphreys 2000      
Robins 2005      
Kashikar-Zuck 2005      
Stulemeijer 2005/Knoop 2008      
Alfvén 2006      
Al-Haggar 2006      
Duarte 2006      
Vlieger 2007 & 2013      
Bakker 2009      
Chalder 2009      
Palermo 2009      
Van Tilburg 2009      
Wicksell 2009      
Levy 2010 & 2013      
Van Geelen 2011      
Wallander 2011      
Kashikar-Zuck 2012      
Nijhof 2012 & 2013      
Groβ 2013      
Gulewitsch 2013      
Van der Veek 2013      
Palermo 2015      
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Synthesis of results  

Main analyses. All 22 studies that investigated the effect of a psychological 

treatment versus a waiting list condition, CAU or placebo (i.e. eligible for meta-

analyses) assessed symptom load. Fourteen of these studies assessed disability 

measured as symptom related impairments or problems with physical functioning, and 

7 studies reported school absence as a measure of disability. 

Twenty-one instead of 22 studies were included in our post-treatment meta-

analyses because from one study post-treatment data were not available (28). 

Psychological treatment had a significant effect on symptom load post-treatment 

(Figure 3a), symptom load at follow-up (Figure 3a of Supplemental Material B: 14 

studies, 1046 participants, Hedges’ g = -0.38 95%-CI [-0.63, -0.12], I2 = 73%), 

disability post-treatment (Figure 4a), disability at follow-up (Figure 4a of Supplemental 

Material B: 8 studies, 796 participants, Hedges’ g = -0.31 95%-CI [-0.56, -0.07], I2 = 

62%), and school absence ‘post-treatment’ (Figure 5), when compared with waiting 

list, CAU or placebo. Please note that the data from 2 of the 7 studies included in the 

school absence post-treatment analyses were actually follow-up outcomes ((27, 28). 

Post-hoc analyses revealed a slightly higher estimate when these two studies were left 

out (Hedges’ g = -0.66 95%-CI [-1,11, -0.22], I2 = 75%).  

Risk of bias. The funnel plot displayed in Figure 6a shows asymmetry and thus 

indicates publication bias; negative findings with high standard errors seem to be 

underrepresented in our review. See for the funnel plots of all meta-analyses 

Supplemental material B, Figures 6b, 6c, 6d, 6e. Meta-regression based on our 

Cochrane risk of bias assessment revealed no influence of an unclear/high risk of bias 

on effectiveness of psychological therapies on symptom load post-treatment 

(randomization: B = -0.13, 95% CI [-0.39, 0.66], allocation concealment: B = -0.26, 

95% CI [-0.71, 0.20], blinding: B = -0.003, 95% CI [-0.776, 0.770], incomplete data: B 

= -0.14, 95% CI [-0.39, 0.66], selective reporting: B = -0.03, 95% CI [-0.52, 0.46]). 
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Figure 6.3a. Effect of psychological treatment on symptom load post-treatment. 
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Figure 6.4a. Effect of psychological treatment on disability post-treatment 
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Figure 6.5. Effect of psychological treatment on school absence post-treatment. 

 
  



Chapter 6 | Psychological Interventions 

99 

Figure 6.6a. Funnel plot of effects on symptom load post-treatment. 

Explaining heterogeneity. The effect of psychological treatments on symptom 

load post-treatment stratified by symptom cluster is shown in Figure 7. Subgroup 

estimates suggest that psychological treatment is specifically beneficial for fatigue and 

less so for pain symptoms. Yet, the effect of psychological treatment on post-

treatment symptom load was not significantly different for the different clusters of 

symptoms (abdominal symptoms vs other symptoms: n = 20, B = -0.049, 95% CI [-

0.500, 0.405], chronic fatigue vs other symptoms: n = 20, B = -0.32, 95% CI [-0.896, 

0.144]), pain vs other symptoms: n = 20, B = 0.32, 95% CI [-0.120, 0.775]). One study 

was not included in this analysis because 50% of the participants suffered from 

abdominal symptoms and the remainder of other pains (61).  

The effect-sizes of psychological treatments on symptom load stratified by age 

category, as shown in Figure 8, were similar for children and adolescents. Indeed, the 

age category of participants did not significantly influence outcomes (adolescents vs 

children: n = 18, B = 0.10, 95% CI [-0.41, 0.60]). Duration of symptoms had also no 

effect on findings (longer symptom duration: n = 13, B=0.01, 95% CI [-0.01, 0.04]). 

The effect-sizes of psychological treatments ordered based on the treatment dose 

are shown in Figure 9, and suggest a relation between higher treatment dose and better 

outcomes. Yet, the effect of treatment on the found effect-size post-treatment was not 

significant (higher treatment dose: n = 21, B = -0.02, 95% CI [-0.05, 0.001]).  
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Figure 6.7. Effect of psychological treatment on symptom load post-treatment, stratified by type of 

symptoms.
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Figure 6.8. Effect of psychological treatment on symptom load post-treatment, clustered by age 

group. 
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Figure 6.9. Effect of psychological treatment on symptom load post-treatment, ordered by 

treatment dose. 
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Discussion 

Meta-analyses showed that psychological treatments improved symptom load, 

disability and school attendance in children and adolescents suffering from various 

FSS including functional abdominal symptoms, fatigue, tension-type headache and 

musculoskeletal pains. Heterogeneity between studies in found effect-sizes remained 

unexplained by the type and duration of symptoms, the age of the participants, and the 

treatment dose, although the latter approached significance. 

In line with our findings, two reviews found that psychological treatments 

improved symptom load in children with headaches, at least post-treatment (7, 38). 

With face-to-face therapies, but not with remotely delivered therapies, this effect was 

maintained at follow-up, and did also hold for disability outcomes post-treatment and 

at follow-up. For other chronic pain complaints (including pain due to medically well-

defined diseases) outcomes were less convincing: the two previous reviews only found 

post-treatment effects, and no follow-up effects, on symptom load and disability. We 

found that for children with functional abdominal symptoms, fatigue, headache, and 

pains, effects of psychological treatments on symptom load were maintained at follow-

up. In addition, our analyses showed that psychological therapies were also beneficial 

for disability and school attendance post-treatment and at follow-up in children with 

FSS. This could indicate that psychological treatments are especially effective for 

headaches, indifferent of their etiology, and FSS as opposed to chronic pain due to a 

medically well-defined disease such as juvenile rheumatoid arthritis. Overall, the effect-

sizes we found on symptom load post-treatment were comparable to earlier findings 

in children with pain (7, 38) but somewhat larger than estimates reported in adult 

populations with FSS (19, 76). This may indicate that children and adolescents are 

more susceptible to psychological treatments than adults or could be a reflection of 

less chronic and/or severe FSS in children as opposed to adults. 

Unfortunately, it remains largely unclear who benefits most from psychological 

treatment. We were not able to explain heterogeneity in findings between studies; type 

of FSS, age of participants, treatment dose and duration of symptoms did not 

influence results. Two reviews showed that a higher treatment dose was more effective 

for headaches in children and low back pain in adults, but optimal doses could not be 

established (39, 77). One other review found that therapist skills and treatment 

frequency, but not symptom load, intervention duration, and study quality, had a 

significant effect on symptoms post-treatment in adults (76). These non-significant 

findings seem counter-intuitive; if chronicity of symptoms and treatment duration are 

not important, every child with FSS could be treated with any short intervention. 

However, the reason that we, and other reviews, were not able to identify specific 

sources of statistical heterogeneity in our meta-analyses was probably because most 

studies were unique in their combination of included participants and delivered 
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treatment. For example, type of FSS, inclusion criteria, age of participants, duration of 

symptoms, type, setting, dose and procedures of treatment, and experience of 

therapists all differed considerably between studies. In addition, most studies did not 

qualify the severity of symptoms and did not report on the presence of comorbidities. 

This means that when we investigated one potential predictor other potential sources 

of heterogeneity also varied or were just unknown. 

When interpreting the results some limitations should be kept in mind. As 

mentioned we found substantial heterogeneity in effect-sizes between studies which 

could not be explained by the meta-regressions we performed. In addition, outcome 

measures for the constructs symptoms load, disability and school absence varied 

among studies. Moreover, many instruments used were not validated for the included 

participants. Further, when interpreting effect sizes it should be acknowledged that 

our funnel plots indicated publication bias. Together with the unexplained 

heterogeneity and variety in outcome measures this means that the found effect-sizes 

may overestimate the real effect and should thus be interpreted with caution.  

Our study also has several methodological strengths. We conducted a broad 

search in five databases. Study selection, data-extraction, risk of bias and quality 

assessments were independently done by two researchers. We included studies which 

investigated psychological treatments for various types of FSS including abdominal 

symptoms and fatigue. Previous reviews did only focus on chronic pains, and did not 

differentiate between FSS and medically well-defined diseases. We described the 

included studies and their treatments for FSS in children in detail, and were thus the 

first to provide a comprehensive overview of evidence based psychological treatments 

for children with FSS. The detailed data extraction also enabled us to explore potential 

moderators of the effectiveness of psychological treatments on FSS. To our 

knowledge, no previous review investigated the influence of symptom type, treatment 

duration or age of the participants on the effectiveness of psychological treatments for 

pediatric FSS.  

In future research, treatments should be clearly described and manualized. The 

working elements of treatments can only be identified if authors clarify why specific 

components are incorporated in their treatment. Ideally, treatments should be 

compared to placebo conditions in which those key components are missing. 

Collaborations between specialized centers and sharing of treatment protocols and 

materials would make it easier to build on to each other’s work. It should also be 

explored how treatments can best be implemented. Some obvious treatment 

characteristics that might be interesting to compare in future interventional research 

are treatment setting and dose, involvement of family members and qualification and 

training of therapists. Further, it would be interesting to evaluate which child 

characteristics influence the effectiveness of treatments. We found no evidence that 

type of symptoms influenced the effectiveness of therapies. Chronicity and severity of 
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symptoms, or presence of comorbidities, might actually be more important for 

treatment outcomes. For example, symptoms of anxiety and depression are prevalent 

in children with FSS and can predict the course of FSS (78). Therefore, it seems 

relevant to assess and treat children with comorbidities instead of excluding those 

children. Another key issue is what outcome measures should be used and how 

outcomes should be interpreted. Some studies already chose validated instruments, 

verified results with parental questionnaires, and/or added more objective measures 

such as medication and health care use. Yet, it seemed generally unknown what the 

minimal clinical relevant change on instruments was, which makes it still hard to 

interpret outcomes.  

In conclusion, psychological treatments seem effective on the short and long-

term for improving symptom load, disabilities and school attendance in children with 

FSS. For clinicians working with children with FSS it is useful to know that effective 

psychological treatments are available for these patients. Future trials are 

recommended to clearly describe the included population in terms of comorbidities, 

chronicity and illness severity, and to provide insight into treatment rationale and 

characteristics. Once specific child characteristics and treatment elements important 

for targeting and improving outcomes can be identified, treatments will probably 

become more tailored for the individual patient and thereby more effective.. 
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Appendix A: The psychotherapy outcome study rating scale (POMF-R) 

Clarity of sample description 
0 Poor. Vague description of sample (e.g. only mentioned whether patients were diagnosed with the 
disorder).  
1 Fair. Fair description of sample (e.g. mentioned inclusion/exclusion criteria, demographics, etc.).  
2 Good. Good description of sample (e.g. mentioned inclusion/exclusion criteria, demographics, and the 
prevalence of comorbid disorders).  
Severity/chronicity of the disorder  
0 Poor. Severity/chronicity was not reported and/or subsyndromal patients were included in the sample.  
1 Fair. All patients met the criteria for the disorder. Sample includes acute (<1 yr) and/or low severity. 
2 Good. Sample consisted entirely of chronic (>1 yr) patients of at least moderate severity.  
Representativeness of the sample  
0 Poor. Sample is very different from patients seeking treatment for the disorder (e.g. there are excessively 
strict exclusion criteria).  
1 Fair. Sample is somewhat representative of patients seeking treatment for the disorder (e.g. patients were 
only excluded if they met criteria for other major disorders).  
2 Good. Sample is very representative of patients seeking treatment for the disorder (e.g. authors made 
efforts to ensure representativeness of sample).  
Reliability of the diagnosis in question  
0 Poor. The diagnostic process was not reported, or not assessed with structured interviews by a trained 
interviewer.  
1 Fair. The diagnosis was assessed with structured interview by a trained interviewer. 
2 Good. The diagnosis was assessed with structured interview by a trained interviewer and adequate inter-
rater reliability was demonstrated (e.g. kappacoefficient).  
Specificity of outcome measures  
0 Poor. Very broad outcome measures, not specific to the disorder (e.g. SCL-90R total score).  
1 Fair. Moderately specific outcome measures.  
2 Good. Specific outcome measures, such as a measure for each symptom cluster.  
Reliability and validity of outcome measures  
0 Poor. Measures have unknown psychometric properties, or properties that fail to meet current standards 
of acceptability.  
1 Fair. Some, but not all measures have known or adequate psychometric properties.  
2 Good. All measures have good psychometric properties. The outcome measures are the best available for 
the authors’ purpose.  
Use of blind evaluators  
0 Poor. Blind assessor was not used (e.g. assessor was the therapist, assessor was not blind to treatment 
condition, or the authors do not specify).  
1 Fair. Blind assessor was used, but no checks were used to assess the blind.  
2 Good. Blind assessor was used in correct fashion. Checks were used to assess whether the assessor was 
aware of treatment condition.  
Assessor training  
0 Poor. Assessor training and accuracy are not specified, or are unacceptable.  
1 Fair. Minimum criterion for assessor training is specified (e.g. assessor has had specific training in the 
use of the outcome measure), but accuracy is not monitored or reported.  
2 Good. Minimum criterion of assessor training is specified. Inter-rater reliability was checked, and/or 
assessment procedures were calibrated during the study to prevent evaluator drift.  
Assignment to treatment  
0 Poor. Biased assignment, e.g. patients selected their own therapy or were assigned in another non-
random fashion, or there is only one group.  
1 Fair. Random or stratified assignment. There may be some systematic bias but not enough to pose a 
serious threat to internal validity. There may be therapist by treatment confounds. N may be too small to 
protect against bias.  
2 Good. Random or stratified assignment, and patients are randomly assigned to therapists within 
condition. When theoretically different treatments are used, each treatment is provided by a large enough 
number of different therapists. N is large enough to protect against bias.  
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Design  
0 Poor. Active treatment vs. WLC, or briefly described TAU.  
1 Fair. Active treatment vs. TAU with good description, or placebo condition.  
2 Good. Active treatment vs. another previously empirically documented active treatment.  
Power analysis  
0 Poor. No power analysis was made prior to the initiation of the study.  
1 Fair. A power analysis based on an estimated effect size was used.  
2 Good. A data-informed power analysis was made and the sample size was decided accordingly.  
Assessment points  
0 Poor. Only pre- and post-treatment, or pre- and follow-up.  
1 Fair. Pre-, post-, and follow-up <1 year.  

2 Good. Pre-, post-, and follow-up ⩾1 year.  
Manualized, replicable, specific treatment programs 
0 Poor. Description of treatment procedure is unclear, and treatment is not based on a publicly available, 
detailed treatment manual. Patients may be receiving multiple forms of treatment at once in an 
uncontrolled manner.  
1 Fair. Treatment is not designed for the disorder, or description of the treatment is generally clear and 
based on a publicly available, detailed treatment manual, 
but there are some ambiguities about the procedure. Patients may have received additional forms of 
treatment, but this is balanced between groups or otherwise controlled.  
2 Good. Treatment is designed for the disorder. A detailed treatment manual is available, and/or treatment 
is explained in sufficient detail for replication. No ambiguities about the treatment procedure. Patients 
receive only the treatment in question.  
Number of therapists  
0 Poor. Only one therapist, i.e. complete confounding between therapy and therapist.  
1 Fair. At least two therapists, but the effect of therapist on outcome is not analyzed.  
2 Good. Three, or more therapists, and the effect of therapist on outcome is analyzed.  
Therapist training/experience  
0 Poor. Very limited clinical experience of the treatment and/or disorder (e.g. students).  
1 Fair. Some clinical experience of the treatment and/or disorder.  
2 Good. Long clinical experience of the treatment and the disorder (e.g. practicing therapists).  
Checks for treatment adherence  
0 Poor. No checks were made to assure that the intervention was consistent with protocol.  
1 Fair. Some checks were made (e.g. assessed a proportion of therapy tapes).  
2 Good. Frequent checks were made (e.g. weekly supervision of each session using a detailed rating form).  
Checks for therapist competence  
0 Poor. No checks were made to assure that the intervention was delivered competently.  
1 Fair. Some checks were made (e.g. assessed a proportion of therapy tapes). 
2 Good. Frequent checks were made (e.g. weekly supervision of each session using a detailed rating form).  
Control of concomitant treatments (e.g. medications)  
0 Poor. No attempt to control for concomitant treatments, or no information about concomitant 
treatments provided. Patients may have been receiving other forms of treatment in addition to the study 
treatment.  
1 Fair. Asked patients to keep medications stable and/or to discontinue other psychological therapies 
during the treatment.  
2 Good. Ensured that patients did not receive any other treatments (medical or psychological) during the 
study.  
Handling of attrition  
0 Poor. Proportions of attrition are not described, or described but no dropout analysis is performed.  
1 Fair. Proportions of attrition are described, and dropout analysis or intent-to-treat analysis is performed.  
2 Good. No attrition, or proportions of attrition are described, dropout analysis is performed, and results 
are presented as intent-to-treat analysis.  
Statistical analyses and presentation of results  
0 Poor. Inadequate statistical methods are used and/or data are not fully presented.  
1 Fair. Adequate statistical methods are used but data are not fully presented.  
2 Good. Adequate statistical methods are used and data are presented with M and SD.  
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Clinical significance  
0 Poor. No presentation of clinical significance was done.  
1 Fair. An arbitrary criterion for clinical significance was used and the conditions were compared 
regarding percent clinically improved.  
2 Good. Jacobson's criteria for clinical significance were used and presented for a selection (or all) of the 
outcome measures, and conditions were compared regarding percent clinically improved. 
Equality of therapy hours (for non-WLC designs only)  

0 Poor. Conditions differ markedly (⩾20% difference in therapy hours).  
1 Fair. Conditions differ somewhat (10–19% difference in therapy hours).  
2 Good. Conditions do not differ (<10% difference in therapy hours).  
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Appendix B: Forest plots and funnel plots 

Figure 6.3b. Effect of psychological treatment on symptom load at follow-up.
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Figure 6.4b. Effect of psychological treatment on disability at follow-up. 
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Figure 6.6b. Funnel plot of effects on symptom load at follow-up. 

 

Figure 6.6c. Funnel plot of effects on disability post-treatment. 
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Figure 6.6d. Funnel plot of effects on disability at follow-up. 

 

Figure 6.6e. Funnel plot of effects on school absence post-treatment. 
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Main findings explained 

FSS in young people can be conceptualized as the result of an interaction 

between personal vulnerabilities for FSS and external factors triggering (further) 

development of FSS. In this thesis we aimed to reveal if, and to what extent, 

perfectionism and sleep problems predispose young people for FSS. In addition, the 

effects of the external stressors childhood sexual abuse and severe negative life events 

on FSS were investigated. Further, we systematically reviewed the content and 

analyzed the effectiveness of investigated psychological treatments for FSS in children 

and adolescents. 

Personal vulnerability factors or diathesis  

In line with earlier findings in young and middle aged adults with chronic fatigue 

syndrome (44,45), we found that adolescents who have the feeling they should be 

perfect are prone to experiencing higher levels of FSS. Maladaptive perfectionism 

enhances the experience of daily stressors (67,68), possibly because perfectionists 

appraise environmental demands more often as unpredictable or uncontrollable (69). 

Moreover, it is thought that young people with this trait easily lapse into non-adaptive 

stress-responses such as anxious or depressive feelings, rumination, catastrophizing, 

and endurance behavior when acute stressors are encountered (44). We indeed found 

that part of the effect of perfectionism on FSS ran through feelings of anxiety and 

depression in our sample. Non-adaptive psychological stress-responses have also been 

found to prolong physiological stress-responses such as high cortisol secretion (70). 

Although exact mechanisms remain unclear, this can eventually result in a not well 

functioning hypothalamic–pituitary–adrenal axis with ineffective cortisol secretion 

(70). Recent findings indicate that maladaptive perfectionism is indeed associated with 

blunted hormonal stress-responses (71). Further, non-adaptive and prolonged stress-

responses are thought to increase (the perception of) bodily signals and attention 

towards these signals (25,28,72,73). Negative feelings and thoughts, persistence of 

activities despite signals of overburdening, and blunted cortisol responses upon 

stressors could thus increase further vulnerability for FSS or perpetuate existing 

symptoms (27,44,74).  

Enough and high quality sleep could be a way to recover from the psychological 

and physiological consequences of external triggers (75-78). We found that problems 

with sleeping were associated with musculoskeletal pain, headaches, abdominal pain, 

fatigue, and symptoms of anxiety and depression. Sleep problems increased 

musculoskeletal pain severity, but not abdominal pain and headache severity, three 

years later. This was partly mediated by fatigue. Moreover, subgroup analyses revealed 

that the effect of sleep problems on musculoskeletal pain was actually only present in 

females. Some potential physiological mechanisms connecting sleep disturbances with 
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these fibromyalgia-like symptoms are changed cortisol, melatonin and catecholamine 

responses, and central sensitization (77,79). Sleep deprivation could, like perfectionism 

discussed earlier (71), lead to overburdening of the cortisol response, eventually 

resulting in blunted cortisol responses upon stressors such as pain, or decreased 

responsiveness of receptors for cortisol secretion (77). Cortisol has an important role 

in pain modulation by suppressing peripheral inflammatory signals and other 

nociceptive stimuli (70,77). Shortage of cortisol or cortisol responsiveness may thus 

lead to low-grade inflammation and heighten pain experiences. Indeed, a meta-analysis 

showed that in patients with chronic fatigue syndrome and females, but not males, 

with fibromyalgia basal cortisol levels were lower than in controls (80). Next to its 

influence on the HPA-axis, lack of sleep can cause suppressed or altered melatonin 

and increased catecholamine secretion. These pathways have also been hypothesized 

to enhance inflammatory responses and oxidative stress (81). Again, this could be 

especially important in females (82). Lack of sleep is also thought to contribute to the 

development of central sensitization resulting in increased sensitivity to somatic 

sensations including pain (50). Central sensitization is a state of altered pain facilitation 

and inhibition in the brain which increases signaling of, and responsiveness upon, 

potential harmful stimuli to promote immobilization and protection of tissues. Some 

preliminary evidence indicates that through estrogen induced pathways central 

sensitization is more easily initiated and perpetuated in females (83). Impaired cortisol 

secretion, altered inflammatory responses and central sensitization, may be specifically 

important in muscle pains and fibromyalgia-like symptoms, as opposed to other types 

of pain, by increasing muscle tension, muscle requirements and muscle fatigue 

(50,74,84,85). 

External stressors 

Our findings revealed that negative life events are predictive of a broad range of 

FSS in adolescents. These findings are not entirely novel, since many studies in clinical 

and general adult populations already confirmed relations between severe childhood 

stressors and FSS (54,55,86). However, we confirmed this with prospective data from 

TRAILS, a general adolescent population cohort, which makes it more likely that the 

associations found are not solely due to selection and recall bias. In addition, we were 

able to adjust for pre-event levels of FSS, anxiety, and depression, and in this way 

ruled out that pre-existing internalizing symptoms caused some deteriorating life 

experiences instead of the other way around. In line with a previous study in adults 

(86), another relevant finding from this thesis is that the effects of negative life events 

were independent of the socio-economic status of the parents. This suggests that 

growing up in poor financial circumstances and being raised by low educated or 

unemployed parents cannot be held responsible for the found relations between 

negative life events and FSS. In a sense this is a hopeful message; interfering with the 
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pathway from severe life events towards FSS development may be effective in the 

prevention and treatment of FSS in adolescents, independent of their background.  

Both psychological and physiological mechanisms have been postulated to 

mediate the effects of severe stressors on FSS (25,28,72,73,87). Stress-induced 

psychological reactions are thought to change the awareness, appraisal and behavior 

towards bodily signals (25,28,72,73). Empirical studies indicate that traumatic stressors 

enhance memory and attention for all features related to the stressful event, such as 

bodily signals (88,89). Stressful events like abuse negatively influence self-evaluation 

and appraisals in young people (90). Non-adaptive cognitions probably play an 

important perpetuating role in the experience of FSS (28). Further, severe childhood 

events can lead to changed sleeping habits and sleep problems later in life (91), which 

we found to be related to FSS in emerging adults.  

Prolonged physiological reactions, such as overburdening of the hypothalamic–

pituitary–adrenal axis and thus an impaired cortisol response or functioning, changed 

function of the autonomic nervous system, and the central sensitization discussed 

earlier, are thought to be another link between severe stressors and FSS (36,87,92). 

However, it is important to note that prospective and good quality evidence for these 

pathways remains scarce and conflicting (80,93-95). In line with the overburdening 

theory, sexually abused young adults show low cortisol levels after initial high cortisol 

levels in childhood (96). Another study found that the timing of adversities (i.e. 

adversities in childhood vs adolescence) did also matter: adversities in childhood 

predicted higher cortisol levels while adversities during adolescence resulted in lower 

cortisol levels. In the TRAILS sample, sexual abuse had a peak incidence around 

middle adolescence, and earlier research showed that low cortisol levels were 

associated with some FSS in adolescents (74). Changes in responsiveness of the 

autonomic nervous system have also been associated with both stressors and FSS (97-

100), although a recent TRAILS study could not confirm an association between 

stress-induced cardiac autonomic nervous responsiveness and FSS (94). Some 

preliminary findings indicate features of central sensitization in adults suffering from 

post-traumatic stress disorder (101), suggesting a potential role for this mechanism 

too. 

FSS were not more strongly related to illness-related events than to other events 

in the TRAILS sample. This suggests that not particular events but the cumulative 

stress of all experienced negative events are related to FSS. Yet, this supposed linear 

relation between external stressors and FSS is not completely in agreement with some 

other findings in the same TRAILS sample. External stressors in early life (i.e. earlier 

adversities or poorly functioning households) did not sensitize older adolescents for 

the effect of recently experienced stressors on FSS. A potential explanation is that 

early life stressors do not have a linear but a curve-linear relation with negative health 

outcomes. Both relatively low stress and high stress early in life may predispose people 
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for poorer health in reaction to stressors later in life, while experiencing moderate 

levels of stress in childhood may actually confer resilience (102). The latter has been 

named ‘the steeling effect’ based on the assumption that moderate stressors can create 

the opportunity to develop cognitive skills, learn to regulate emotions, and explore 

adaptive and less adaptive responses to stress. In this way a person is better prepared 

for stressors later in life. This may be especially true when similar stressors are 

encountered: i.e. a moderate level of poor family functioning may steel adolescents for 

later family-related stressors but not for personal adversities. It is conceivable that the 

earlier discussed vulnerability factors also interfere with this postulated process. As 

mentioned, perfectionists appraise external stressors more often as unpredictable or 

uncontrollable (69). Perfectionism may thus substantially lower the thresholds for the 

levels of stressors experienced as moderate and thus steeling, and the levels 

experienced as extreme and harmful.  

Colouring the hypothesised stress-diathesis picture: targets for treatment 

The above discussed findings, and explanatory mechanisms for these findings, 

are summarized in the stress-diathesis model as displayed in Figure 1. FSS can be seen 

as the result of a continuous interaction between personal vulnerabilities to develop 

FSS and external factors, including psychosocial stressors, triggering FSS. Both 

vulnerabilities and triggers may induce non-adaptive or prolonged psychological and 

physiological stress-responses. These responses are thought to cause and perpetuate 

FSS by increasing bodily signals, decreasing filtering of signals and/or changing 

cognitions, emotions and behavior towards signals. 

Psychological treatments can interfere on different levels with the development 

and persistence of FSS. In chapter six we found that most treatments for FSS in 

children are based on cognitive behavioral principles. In this type of therapy 

potentially perpetuating factors such as non-adaptive cognitions and behaviors with 

regard to the FSS are targeted. Some other types of psychological therapies such as 

relaxation or coping skills training aimed to interfere with the effect of external 

triggers. Biofeedback and hypnotherapy were therapies in which physiological 

processes were addressed. 

Most studies that investigated the effectiveness of psychological treatments for 

FSS in childhood did not take the potential influence of vulnerability factors into 

account. This is regrettable because maladaptive perfectionism negatively influences 

treatment effects, at least in adults with chronic pain (103). A recent intervention study 

has shown that treating perfectionism can also decrease experienced stress and related 

symptoms of anxiety and depression (104). Previous research already showed that 

symptoms of anxiety and depression are prevalent in adolescents with FSS and can 

predict the course of these symptoms (105,106). Moreover, symptoms of anxiety and 
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depression mediated the effect of perfectionism on FSS, and were also identified as a 

vulnerability factor for further development of FSS in reaction to stressful events. 

Treatment of comorbid symptoms of anxiety and depression did indeed improve 

outcomes in adult patients with chronic pain (107). However, in our review we found 

that most intervention studies in pediatric populations excluded participants with 

comorbid anxiety and depression disorders. Moreover, in none of the studies 

symptoms of anxiety and depression were specifically addressed in treatment. It 

therefore remains unknown if treatment of comorbidities would be effective for 

symptom reduction in adolescents with FSS. Sleep problems can be another potential 

lead for prevention and treatment of chronic FSS in adolescents and young adults, 

especially in females with chronic pain or musculoskeletal pain. Some studies assessed 

sleep as an outcome to investigate the effects of psychological treatment in pediatric 

pain populations (108,109). None of these studies incorporated specific elements to 

treat sleep problems or studied if improvement in sleep problems was responsible for 

improvements in pain parameters. 

Figure 7.1. Vulnerabilities and triggers may cause FSS through psychological and physiological 

stress-responses. 

 
Note. Both vulnerability factors and external stressors can cause non-adaptive or prolonged stress-

responses. These altered stress-responses could be responsible for the development of FSS.  
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Strengths and limitations  

When interpreting the findings of this thesis some limitations of our studies 

should be kept in mind. In three of our four empirical studies we used the Somatic 

Complaints subscale of the Youth Self-Report (YSR) and/or the Adult Self-Report 

(ASR) to asses FSS. This subscale asks participants for the qualitative frequency (never 

vs sometimes vs often) of nine symptoms not well explained by a medical diagnosis or 

an obvious reason over a period of six months. After exclusion of two items, the 

Somatic Complaint scale showed good internal consistency on all assessment waves of 

the TRAILS study in both females and males. In addition, mean scores on this 7-item 

scale have been correlated with various hypothesized risk factors within our sample, 

which could be interpreted as a sign of validity (3,13,56,74,106,110-112). However, 

formal validity (i.e. a medical diagnostic work-up to confirm the somatic symptoms are 

functional), repeatability and responsiveness of the instrument remain unknown. More 

important, clinically relevant scores or relations with impairments, apart from school 

absenteeism, are not well known. These unknown psychometric properties of the 

Somatic Complaint scale hamper the interpretation of mean scores and found effect-

sizes in our studies. Unfortunately, alternative questionnaires for large-scale 

epidemiological research in children are scarce and generally also not well validated 

(113). Another limitation is that we had no detailed information about the potential 

risk factors we studied. Perfectionism was assessed with one item, we only assessed 

how many sleep problems out of five were generally experienced by young adults, and 

important details of the sexual abuse experienced by adolescents were not assessed. 

Although the use of these broad measures could be seen as inevitable in large scale 

cohort studies, they hinder straightforward interpretations of findings. For example, in 

the analyses performed in chapter three we were not able to adjust for other forms of 

childhood abuse or take the duration and frequency of the abuse into account. Next to 

these limitations of our instruments, the sample we used also has its drawback. 

Because we used data from a general population cohort, overall scores on FSS and 

pain severity were low. In addition, it seems reasonable to assume that despite 

extensive recruitment efforts young people exposed to sexual abuse did less frequently 

enroll in the TRAILS study. Low overall scores and underrepresentation of potentially 

high scoring participants could be partly responsible for the overall low effect-sizes of 

investigated risk factors we found. 

Our studies also have several methodological strengths. We investigated risk 

factors for FSS in the large general population cohort TRAILS. Extensive recruitment 

efforts ensured high initial response rates of participants at baseline measurements and 

low attrition rates at subsequent waves (114-116). Although there were differences in 

characteristics between responders and initial non-responders/drop-outs, these groups 

did not differ with respect to internalizing mental health outcomes or scores on the 
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Somatic Complaint scale. Moreover, no differences were found in the associations 

between differences in characteristics (e.g. sex, SES, school performance) and mental 

health outcomes (114). The high representativeness of the TRAILS sample makes it 

likely that findings from this sample can be translated to the general population. Our 

long follow-up period also enabled us to investigate the long-term effects of 

vulnerabilities and external stressors on the course of FSS, a relatively unexplored 

territory. We were also able to investigate risk factors in specific developmental 

periods, such as emerging adulthood. Further, we assessed almost all predictors and 

outcomes in our studies at more than one time-point. Therefore we could adjust the 

effect of potential risk factors on FSS for previous levels of FSS, and investigate 

bidirectional relations. Because we assessed several FSS we could explore specificity of 

risk factors for certain FSS such as gastrointestinal symptoms or musculoskeletal pain. 

In addition, we were the first to provide a systematic review and meta-analysis of the 

content and efficacy of psychological treatments for various FSS in children. This 

review provides useful information for clinicians working with children who suffer 

from FSS, and starting points for further research.  

Future research in the field of pediatric FSS: Towards an individual approach 

Today, many factors of potential influence on the development and course of 

FSS have been identified in large child and adolescent population cohorts 

(2,3,5,13,21,30,31,33,56,74,106,110-112,117). The effect-sizes found for these risk 

factors are generally small. This could lead to the conclusion that most of these factors 

are not that important on their own and that only the accumulation of many of these 

factors leads to FSS. Yet, this is not supported by the fact that FSS are not rare, but in 

fact common in the general population (2). Accumulation of multiple risk factors in 

such many young people seems unrealistic as an exclusive cause of FSS. Another, 

more convincing, explanation for overall small effect-sizes on group levels is that the 

development of FSS in young people is a heterogeneous process. Young people with 

FSS probably differ in their personal vulnerabilities. Particular stressors could be very 

relevant for some individuals, but irrelevant for others. We found that sleep problems, 

for example, were only predictive of musculoskeletal pain severity in females and not 

in males. Another indication that FSS are probably very heterogeneous in nature, is 

that even opposing behavior can lead to FSS. Not only lack of sleep or limited 

activities but also prolonged sleeping and high levels of physical activity increase pain 

levels in children (118,119). As mentioned earlier, the severity of early life stressors 

may also have a curve-linear relation with FSS (102). It is thus conceivable that in 

different people, different combinations of personal vulnerabilities and external 

stressors lead to FSS. 
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The identification of risk factors for FSS in cohort studies can provide important 

and reliable leads for future research and treatments. Yet, findings from our studies 

cannot be directly translated into evidence based treatment decisions about individuals 

because they are bound to broadly defined subgroups of people (e.g. young adults, 

females, individuals with sleep problems). A complementary approach, building on to 

these epidemiological findings, is diary research in which the associations between the 

identified risk factors for FSS can be studied within persons. We found that life events 

predicted higher levels of FSS on a group level, but quite surprising individual patterns 

emerged from recent diary research in adults (120). In line with our findings, data of 

the individual relations between stress and FSS showed that in some adults stress 

preceded FSS. However, there were also individuals in which stress was actually the 

consequence of FSS, had no relation with FSS at all, or even improved FSS the next 

day (120). These diary data reveal existing subgroups the other way around; not by 

identification of moderators or curve-linear relations in large population research, but 

by grouping similar individual patterns. One can imagine that, based on their relation 

of stress with FSS, quite different treatment approaches could be effective in these 

subgroups of patients. A next step would be to provide young patients with FSS with 

treatments tailored to personal risk factors for FSS, and to investigate if personalized 

treatment actually diminished the effects of personal risk factors on FSS. Another line 

of approach could be to study if a treatment with one or more patient-tailored 

components is more effective than treatments based on general principles. 

Unfortunately, young patients with FSS in need for treatment are currently only 

divided into subgroups based on their type of symptoms and not on their etiologic 

profile. It is an ongoing debate if this symptom-based division is meaningful, or just 

the result of medical sub-specialization (121-124). A common hypothesis is that risk 

factors which can be labelled as physiological (e.g. a dysregulated HPA-axis or 

autonomic nervous system, sensitization, inflammation) may more often cause a 

specific type of symptoms, while psychological and social or external risk factors are 

probably shared among different types of FSS (73,74). We found a specific relation 

between sleep problems, fatigue and muscle pain in females, probably driven by 

physiological pathways. Sexual abuse, on the other hand, was not specifically 

associated with later gastrointestinal symptoms but with a broad range of FSS. The 

assumption that psychological risk factors are probably related to various FSS, and not 

only to specific FSS, is further supported by our systematic review. In our review we 

found that psychological interventions are beneficial for children with various types of 

FSS, independent of the main symptom of the child (i.e. fatigue, abdominal symptoms, 

headaches and musculoskeletal pain). Interestingly, our review also showed that young 

people are generally not grouped and treated differently based on personal 

vulnerabilities or stressors that may have induced or perpetuate FSS. In most studies 

identified in the review all participants received the same treatment based on 
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commonly recognized risk factors for FSS such as catastrophizing thoughts and all or 

nothing behavior. An exception is the treatment in the study of Stulemeijer et al. in 

which adolescents received a slightly different psychological intervention based on 

their measured physical activity level (i.e. inactive vs. relatively active participants) 

(125,126). Yet, it remains unknown if this difference in treatment strategy resulted in 

better outcomes for both groups of participants. Comparing the effectiveness of this 

somewhat patient-tailored approach with other treatments in which participants 

received a non-personalized approach is not very useful. There is too much 

heterogeneity between studies on many other factors (e.g. patient population, duration 

of the treatment etc.), to interpret any found differences in effectiveness. In future 

research the influence of potential moderators of treatment effects identified in cohort 

studies, such as level of physical activity or sleep problems, should be investigated.  

Next to the issue of what treatment approach is most beneficial for whom, the 

question arises when young people with FSS should be treated. We found that, overall, 

psychological treatments are effective in reducing symptoms load, disability and school 

absence in children with FSS. Yet, the only trial that investigated the effectiveness of a 

video-intervention in a pediatric population with non-chronic instead of chronic 

complaints found an adverse effect of this intervention. After watching the educative 

video about chronic fatigue, more children suffered from persistence of fatigue with 

significant school absence compared to the control group (127). This could indicate 

that acknowledging chronicity of FSS is important for treatment decisions; starting 

treatment too early could have iatrogenic effects through, for example, reinforcement 

of illness behavior. Another explanation could be that, similar to the earlier mentioned 

‘steeling effect’ of moderate stressors, mild and transient FSS are a learning 

opportunity to develop adaptive responses to bodily signals. Early treatments may 

interfere and disturb this learning opportunity. In contrast; our findings suggest that 

some risk factors such as sleep problems can predict chronic pain levels, which pleads 

for early intervention and not for a watchful waiting. To solve this dilemma of when 

to start what kind of treatment, it could be useful to cluster risk factors into factors 

that more often result in chronic, severe or impairing FSS and risk factors that are 

predominantly related to transient or benign FSS. Risk factors such as depression or 

poor self-rated health are known to be associated not only with increased FSS but with 

persistence of high levels of FSS over many years (3). Children with these 

characteristics may benefit from early interventions, while others without these 

characteristics probably have a higher chance of spontaneous recovery.  

Patient-tailored timing and content of treatments can be achieved by 

subgrouping young patients based on their etiological factors and expected course of 

FSS. However, this approach also implicitly assumes the availability of specific 

treatment elements and forms. Clinicians probably already work with expert based 

patient-tailoring; based on their background, experience and training they choose for 
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specific strategies for specific persons. However, this makes successful treatments very 

therapist-dependent and not easy to adapt for research purposes or by other clinicians. 

Standardized treatments, as opposed to clinician-dependent treatments, were logically 

preferred in RCTs. Unfortunately, we found in our review that the rationales for 

incorporated elements (i.e. what is exactly treated and how) were not elaborated upon 

in these studies. An important next step for interventional research would be to work 

with clear descriptions of the distinct treatment aims of separate treatment elements. 

This would make it easier to investigate and compare the effectiveness of separate 

treatment elements in various subgroups of patients. Not only choices for treatment 

elements should be described, but also rationales for formats, timing and dose of 

treatments should be explained. One can imagine that patient characteristics such as 

age of participants, severity of symptoms, impairments and comorbidities can and 

should influence these choices. Yet, we found that interventional studies seldom 

clearly connected the reasoning behind the choice of treatment dose (i.e. duration, 

frequency, intensity) with the characteristics of their included population. More studies 

should focus on finding the optimal dose of treatment, ideally for well described 

subgroups of patients. Clarity about treatment elements, their main targets, and insight 

into rationales for timing, implementation and duration are essential in the 

development of standardized but patient-tailored treatments.  

Concluding remarks 

This thesis focused on the role of perfectionism, sleep problems and severe 

external stressors in the development of FSS in adolescents and young adults and 

found that all these factors predicted an increase in FSS. These findings can be 

summarized in a stress-diathesis model in which FSS are explained as the result of 

both vulnerabilities to develop FSS and external stressors triggering further 

development of FSS. Vulnerabilities and external stressors may both trigger non-

adaptive or prolonged psychological and physiological responses. These responses are 

thought to cause increased bodily signals, decreased filtering of signals and/or changed 

cognitions, emotions and behavior towards signals. Psychological treatments can 

interfere on different levels in this process. Treating the non-adaptive cognitive and 

behavioral responses, for example, is now the common ‘one size fits all’ approach. We 

found in our systematic review that this uniform approach is effective for improving 

symptom load, disabilities and school attendance in children. Treatments would 

probably be even more effective when they would be more patient-tailored. To 

accomplish this, future research should focus on the identification of relevant 

subgroups of young people with FSS. These subgroups could be based on the most 

important personal vulnerabilities and stressors, and/or expected course of the 

symptoms. To provide subgroup-tailored or even patient-tailored treatments, 
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interventional studies should aim to be transparent and specific about exact treatment 

elements and their supposed targets. In addition, the effectiveness of separate 

treatment elements should be compared. Only by including clearly described 

subgroups of young people with FSS and providing well rationalized treatments in 

intervention studies, treatments can be refined and eventually may become more 

successful. 
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Functioneel somatische symptomen (FSS) zijn lichamelijke symptomen zoals 

pijn, buikklachten of vermoeidheid, die niet volledig verklaard kunnen worden door 

aantoonbare fysieke of psychologische pathologie. FSS komen veel voor bij jongeren. 

Ze kunnen lang aanhouden en behoorlijk invaliderend zijn. Hoe FSS precies ontstaan 

is niet goed bekend. Een mogelijke verklaring is dat kwetsbare jongeren FSS 

ontwikkelen in reactie op uitlokkende factoren, zoals het doormaken van een infectie 

of het meemaken van een stressvolle levensgebeurtenis. 

De kwetsbaarheid van een jongere voor het ontwikkelen van FSS wordt 

waarschijnlijk grotendeels bepaald door diens gebruikelijke fysieke en psychologische 

reacties op uitlokkende factoren. Bij sommige jongeren zijn deze fysieke reacties, zoals 

een verhoogde hartslag of een sterke immuunrespons, wellicht heviger dan bij 

anderen. Dit maakt hen kwetsbaarder voor het ontwikkelen van FSS. Niet alleen 

hevige fysieke reacties op uitlokkende factoren, maar ook een verhoogd bewustzijn 

van deze signalen maakt sommige jongeren waarschijnlijk gevoeliger voor het ontstaan 

van FSS. Een verhoogd bewustzijn kan ontstaan doordat de dagelijkse stroom van 

onschuldige lichaamssignalen bedoeld om ons te informeren en te beschermen bij 

sommige jongeren minder goed wordt uitgefilterd door de hersenen. Bijvoorbeeld 

wanneer iemand doorgaans weinig slaapt of een ernstig trauma heeft meegemaakt. 

Ook psychologische factoren waaronder emoties, gedachten en gedragingen kunnen 

tot een verhoogd bewustzijn voor lichaamssignalen leiden. Bijvoorbeeld een sombere 

stemming, piekeren of het mijden van activiteiten die voor afleiding kunnen zorgen. 

Omdat stressvolle gebeurtenissen fysieke en psychologische reacties teweeg brengen, 

zou het meemaken van stressvolle gebeurtenissen de kwetsbaarheid voor FSS verder 

kunnen verergeren. Het is denkbaar dat bij sommige jongeren deze interactie tussen 

een verhoogde kwetsbaarheid en stressvolle gebeurtenissen leidt tot een negatieve 

spiraal met aanhoudende en invaliderende FSS als gevolg. 

Het doel van dit proefschrift was om meer inzicht te krijgen in de onderliggende 

oorzaken van FSS bij jongeren. Hierbij hebben we eerst gekeken naar twee mogelijke 

risicofactoren die jongeren kwetsbaarder zouden kunnen maken voor het ontwikkelen 

van FSS, namelijk perfectionisme en slaapproblemen. Daarna hebben we bekeken hoe 

de uitlokkende risicofactoren seksueel misbruik en andere zeer stressvolle 

levensgebeurtenissen FSS beïnvloeden. Dit hebben we onderzocht in een groot 

jongeren cohort genaamd TRAILS. Ten slotte wilden we een systematisch overzicht 

krijgen van de al bestaande psychologische behandelingen voor kinderen met FSS, en 

onderzoeken of deze behandelingen effectief zijn. We waren bij het maken van het 

behandeloverzicht vooral benieuwd naar de inhoud van de behandelingen; welke 

kwetsbaarheden en effecten van stressvolle gebeurtenissen worden er aangepakt? Het 

is namelijk nog niet goed bekend hoe de negatieve spiraal die waarschijnlijk 

verantwoordelijk is voor FSS het beste doorbroken kan worden. Ook wilden we 
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bekijken of het succes van een behandeling afhangt van bijvoorbeeld de ernst van de 

FSS of de leeftijd van het kind. 

De mogelijke risicofactoren perfectionisme en slaapproblemen bleken jongeren 

inderdaad gevoeliger te maken voor het ontwikkelen van FSS. In hoofdstuk 2 vonden 

we namelijk dat perfectionistische jongeren meer FSS rapporteerden. 

Perfectionistische jongeren zijn vaker angstig of somber, en dit verklaarde voor een 

klein deel de toename in FSS jaren later. Omdat we perfectionisme maar met één item 

hebben uitgevraagd (‘ik heb het gevoel dat ik perfect moet zijn’), is er 

vervolgonderzoek nodig om te kijken welk aspect van perfectionisme, zoals 

bijvoorbeeld faalangst of te veel controlebehoefte, precies verantwoordelijk is voor de 

toename van FSS bij deze jongeren. In hoofdstuk 3 vonden we dat slaapproblemen 

drie jaar later chronische pijn en de ernst van spier- en gewrichtspijnen voorspelden bij 

jongvolwassenen. Dit gold vooral voor jonge vrouwen en kon deels verklaard worden 

door toegenomen vermoeidheid. Hoewel slaapproblemen wel vaker samengingen met 

hoofdpijn en buikpijn, voorspelden ze geen toename in ernst van deze typen pijn drie 

jaar later.  

We vonden dat stressvolle gebeurtenissen de kans op FSS bij jongeren vergroot. 

In hoofdstuk 4 werd duidelijk dat seksueel misbruikte jongeren meer FSS rapporteren 

dan jongeren die niet seksueel misbruikt zijn. Dit gold voor verschillende typen FSS, 

en niet alleen voor buikklachten zoals vaak wordt gesuggereerd. In hoofdstuk 5 

vonden we dat ook andere ernstige levensgebeurtenissen een toename in FSS 

voorspelden in jongeren. We hielden er in onze analyses rekening mee dat het al 

hebben van FSS sommige stressvolle levensgebeurtenissen, zoals het beëindigen van 

relaties of financiële problemen, in de hand zou kunnen werken Het zou er daarom op 

kunnen lijken dat levensgebeurtenissen FSS voorspellen, terwijl het in feite andersom 

is. Hoewel dit omgekeerde verband inderdaad gold voor sommige jongeren, 

verergerden de levensgebeurtenissen evengoed de al bestaande FSS.  

Psychologische interventies bleken een effectieve behandeling voor kinderen met 

FSS. In onze systematische review beschreven in hoofdstuk 6 zochten we naar 

gerandomiseerde studies met controle groepen die het effect van een psychologische 

behandeling op de symptomen en/of beperkingen in kinderen met FSS onderzochten. 

We vonden 27 studies in vijf online databases. We konden van 22 studies de originele 

uitkomsten samennemen in een meta-analyse. Deze analyse liet zien dat gemiddeld 

gezien de FSS, beperkingen en het schoolverzuim afnemen na psychologische 

behandelingen. Deze positieve resultaten hielden ook 6-12 maanden na afloop van de 

behandeling nog aan. Sommige therapieën leken wel veel beter te werken dan andere. 

We konden geen duidelijke verklaring vinden voor deze verschillen in succes. Het type 

FSS, de leeftijd van de kinderen en de intensiteit van de behandeling leken allen geen 

rol te spelen. Echter, het was lastig studies goed te vergelijken. Studies beschreven niet 

duidelijk waar de therapie precies uit bestond, en hoe deze precies werd uitgevoerd. 
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Ook verschilden de studies vaak sterk van elkaar op meer dan één aspect, zoals 

bijvoorbeeld de belangrijkste symptomen van de kinderen, hun leeftijd, de gekozen 

duur en manier van behandelen. We zagen verder dat er in de behandelingen over het 

algemeen geen rekening werd gehouden met persoonlijke kwetsbaarheden voor FSS of 

het effect van uitlokkende factoren zoals stressvolle gebeurtenissen. 

Hoe perfectionisme, slaapproblemen en stressvolle gebeurtenissen FSS precies 

veroorzaken is nog niet bekend. Zoals eerder genoemd wordt er gedacht dat fysieke 

reacties op stressvolle gebeurtenissen, een verhoogd bewustzijn van lichaamssignalen, 

of veranderingen in emoties, gedachten en reacties ten opzichte van deze signalen 

belangrijk zijn bij het ontstaan en aanhouden van FSS. Perfectionistische jongeren 

ervaren meer dagelijkse stress en zijn ook kwetsbaarder voor de mogelijke effecten van 

stressvolle gebeurtenissen. Ze raken bijvoorbeeld sneller angstig, gaan catastroferen, of 

blijven ondanks signalen van overbelasting doorgaan. Deze psychologische reacties op 

stress kunnen ook weer fysieke reacties op stress in de hand werken. Ook 

slaapproblemen zouden FSS kunnen beïnvloeden door allerlei fysieke reacties zoals 

veranderde cortisol, melatonine, en catecholamine afgifte. Slaapgebrek speelt ook een 

rol bij het ontstaan van sensitisatie; een verhoogde gevoeligheid van het centrale 

zenuwstelsel voor lichamelijke pijnsignalen. Ten slotte kunnen stressvolle 

gebeurtenissen zelf ook de aandacht voor, en negatieve interpretatie van, 

lichaamssignalen doen toenemen.  

Psychologische behandelingen kunnen op verschillende manieren ingrijpen om 

symptomen en beperkingen te doen afnemen bij kinderen en jongeren met FSS. In 

onze systematische review vonden we dat er in de meeste behandelingen voor wordt 

gekozen alle kinderen met FSS op eenzelfde manier te benaderen. Hoewel deze 

uniforme aanpak effectief bleek voor kinderen met FSS, zouden behandelingen 

waarschijnlijk effectiever kunnen zijn wanneer ze meer toegespitst zouden worden op 

persoonlijke kwetsbaarheden en relevante externe stressoren. Gezien onze 

bevindingen zou het bijvoorbeeld zinvol kunnen zijn perfectionisme of 

slaapproblemen bij jongeren met FSS te achterhalen en gericht te behandelen. 
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In de duistere krochten van het UMCG ploeteren dozijnen promovendi eenzaam 

aan hun proefschrift. Nou is het triadegebouw ook niet echt de meest inspirerende 

uithoek van het ziekenhuis, maar ik stond er in ieder geval nooit alleen voor. Als op 

feestjes per ongeluk ter sprake kwam dat ik helemaal geen echte baan had maar ‘aan 

het promoveren was’ schiep dit steevast valse verwachtingen. Er werd gerekend op 

een goed verhaal, een dramatisch verhaal, het liefst de klassieke en volledige PhD-

catastrofe. Maar wat moest ik ze vertellen? Dat ik over het algemeen haalbare 

projecten inplande waar ik zelf achter stond? Dat ik binnen enkele dagen reacties had 

op mijn emails en er gelachen werd tijdens overleg? Ik kon ook moeilijk geheim 

houden dat ik met jullie enthousiaste instemming bij terugkomst uit Madrid en 

Nuremberg nog een cursus in Sao Paolo inplande voordat ik naar Aarhus vertrok, 

waarna ik ook nog even Denver aandeed. Tot ieders grote teleurstelling was het al met 

al gewoon een fantastische uitdaging waarin ik veel geleerd heb. Het enige minpuntje 

van de samenwerking was dat ik soms door het rood mijn eigen tekst niet meer zag en 

dan kortstondig maar zeer sterk overwoog in bed te gaan liggen tot het allemaal 

voorbij zou zijn. Helaas moet ik meteen toegeven dat na het doorploeteren van de 

commentaren mijn papers er gemiddeld zo’n honderd keer beter uitzagen. Jullie 

intelligente, kritische, creatieve en positieve inbreng was dus niet alleen essentieel voor 

het hebben van heel leuk werk, maar toch ook echt wel nodig voor de maak van dit 

boekje. Ontzettend bedankt! 

Meiden van de Panic Room, 

Wat een dolle paniek hebben we gehad. Fijn dat jullie een vast onderdeel bleken 

van het traject anders was ik zeer zeker vroegtijdig gestopt. Wel jammer van de 

algeheel matige arbeidsethos (Sanne, jij kwam voor mij te laat), maar goed, je kunt niet 

alles hebben. Bedankt dat jullie niet gevlucht zijn toen ik maandenlang vasthield aan 

mijn stokpaardje ‘meer pesten op het werk’. Zijn jullie soms aangesteld om mij in 

toom te houden? Mocht dat het geval zijn, hoop ik dat dát contract voor onbepaalde 

tijd is. 

Beste ICPE collega’s, 

Het was me een genoegen onderzoek te mogen doen aan jullie zijde. Bedankt 

voor de leuke en leerzame tijd!  

Dear Charlotte, Andreas, Karen and all other Aarhus collegues, 

The basement sounds like a horrible place but was in fact extremely ‘hyggelig’. 

Many thanks for the warm welcome, the great supervision, and the nice and inspiring 
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conversations during the ‘tea and sweets’ moments. It was a pleasure to get to know 

you and learn with and from you. 

Leukste ouders, 

Jullie hebben je de afgelopen twee jaar geamuseerd afgevraagd waar ik nou he-le-

maal mee bezig was. Nou, zie hier het resultaat. Niet echt gaan lezen hoor. Deze 

pagina heet nou eenmaal het dankwoord en is daarmee een mooie gelegenheid om 

jullie te vertellen dat het een goed gevoel is dat ik altijd kan rekenen op jullie 

onvoorwaardelijke liefde, trots en humor. Karin en Peter, ook jullie bedankt voor jullie 

oneindige enthousiasme en hulp. Ik zal vragen of Maud plaats kan nemen in de corona 

zodat jullie als nieuwe grootouders allen een beetje bij de les blijven. 

Lieve vrienden,  

Uitdrukkelijk niet bedankt voor jullie onbegrensde interesse (‘Eh Irm, mijn 

moeder vraagt wat je onderzoekt, geef me even een steekwoord’), en motiverende 

speeches (‘Promoveren, jij, maar dat is toch hartstikke saai!?’). Zelfs toen ik dit 

proefschrift daadwerkelijk na twee jaar wist in te dienen bleven de reacties ietwat lauw. 

Het duurde gelukkig maar even voor ik besefte dat jullie allen wel degelijk trots op me 

zijn, maar dat gewoon niemand van jullie had getwijfeld aan een succesvolle afloop. 

Daarom wél bedankt voor jullie vertrouwen in mij. 

Lieve Hobbe, 

Je bent mijn geheime wapen. Samen met jou is alles een feest. Behalve met 

handletsel een proefschrift aftypen, dat was gewoon afzien. 

Lieve Maud,  

Fantastisch dat je er bent. Je bent met gemak het meest geslaagde product van 

het jaar. Mocht ik nooit meer helemaal cognitief herstellen van de zwangerschap en 

het borstvoeding geven, hier het bewijs dat je moeder ooit wel in staat was hele zinnen 

te formuleren 
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