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SETTING 

This thesis is based on two studies. Originally, we set out to con-

duct a population-based study on functional somatic symptoms in 

5-7-year-old children but lacked a standardised comprehensive 

measure to assess these symptoms in young children.  

In study one, we developed such a measure, and in study 

two we applied it in an epidemiological study on the Copenhagen 

Child Cohort 2000. This birth cohort was established with the 

main intention to investigate early predictors of child psychiatric 

disorders and possibilities of intervention from infancy and  

 

 

 

onward. The data presented in this thesis stem from a 5-7-year 

follow-up in which the prevalence of mental disorders, eating 

problems and functional somatic symptoms were measured by 

questionnaires and interviews. The children in the cohort have 

previously been described based on diverse register data and 

standardised, longitudinal data from the first year of living ob-

tained by public health nurses. This comprehensive data set offers 

a unique opportunity to perform exploratory and descriptive 

studies on functional somatic symptoms in young children and to 

investigate early risk factors for developing these symptoms.  

INTRODUCTION 

Terminology and definition  

Many terms, diagnoses and clinical labels have been used to refer 

to conditions characterised by subjective report of physical symp-

toms in the absence of clear physical pathology (Table 1). Pres-

ently, only little agreement exists on which label is the most 

appropriate. In the paediatric literature, terms like ‘somatisation’, 

’functional’ or ‘psychosomatic’ have been commonly employed, 

whereas ‘medically unexplained symptoms’ (MUS) has only been 

introduced recently [2]. The term psychosomatic can be criticised 

for implying unproven psychological mechanisms for the symp-

toms in question, whereas MUS implies that an explanation for 

the symptoms cannot be found. This is clearly against findings 

suggesting that e.g. autonomic arousal and physiological de-

conditioning may play a causal role as may theoretical models in 

which the symptoms are explained in terms of interacting biologi-

cal, psychological and/or social processes [3-7].  

The term ‘functional somatic symptoms’ (FSS) is primarily 

used in this thesis as it is regarded as more acceptable than many 

others terms [8]. I will refer to the descriptive definition by Fink P 

et al: ‘FSS are complaints or symptoms defying the clinical picture 

of known, verifiable, conventionally defined diseases and un-

backed by clinical or paraclinical findings’ [9]. At times, the term 

‘somatisation’ will be used according to Lipowski’s definition from 

1988: ‘ A tendency to experience and communicate somatic 

distress and symptoms unaccounted for by pathological findings, 

to attribute them to physical illness and to seek medical help for 

them’ [10]. 

 

Classification   

Within psychiatry, FSS are the central feature for a number of 

International Statistical Classification of Diseases and Related 

Health problems, tenth revision (ICD-10) and Diagnostic and 

Statistical Manual of Mental Disorders, fourth edition (DSM-IV) 

diagnoses, mainly classified under somatoform disorders (Table 

2).  
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Table 1. Examples of terms used for FSS and conditions 

dominated by FSS 

 

Medically unexplained (physical/somatic/bodily) symp-

toms/complaints 

Non-organic physical/somatic/bodily symp-

toms/complaints 

Functional somatic/bodily symptoms/complaints 

Psychosomatic symptoms/complaints 

Somatoform symptoms/complaints 

Idiopathic physical/somatic/bodily symp-

toms/complaints 

Conversion symptoms 

Subjective health complaints 

Psychogenic somatic/bodily symptoms/complaints 

Somatization/somatisation 

Unexplained medical condition 

Somatoform disorders/somatization disorders  

Conversion disorders 

Dissociative disorders (DS) 

Functional disorders 

Functional somatic/physical syndrome 

Chronic fatigue syndrome/neurasthenia/myalgic 

encephalomyelitis 

Growing pains 

Recurrent abdominal pain (RAP)*  

Functional abdominal pain 

Functional gastrointestinal/intestinal disorders 

Functional intestinal disorders 

Functional headache 

Tension headache 

Fibromyalgia 

‘Psychiatric syndromes with somatic presentation’ 

Medically unexplained chronic pain 

Non-specific musculoskeletal pain 

Idiopathic musculoskeletal pain 

Pseudo seizures 

Cyclic vomiting syndrome 

Noncardiac chest pain  

Chronic benign pain 

Hypochondriasis** 

Health anxiety** 

Illness worry** 

 

Table 2. DSM-IV and ICD-10 somatoform and related disorders 

with FSS as central feature 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is generally accepted that the diagnostic criteria for these 

conditions are poorly applicable to children [11,12], and at pre-

sent the diagnoses are inconsistently used by professionals in 

children’s settings including child and adolescent psychiatry [13]. 

Some progress has been made with a recent classification of a 

child and adolescent mental diagnosis in primary care, which 

takes into account developmentally appropriate considerations 

adding two new categories: Somatic Complaint Variation and 

Somatic Complaint Problem [14].  

While the psychiatric system primarily may represent a 

lumping perspective (looking at similarities), the paediatric sys-

tem may represent a splitting perspective (looking for differ-

ences) [15]. Thus, within paediatrics, different functional somatic 

syndromes, symptom diagnoses and clinical labels are used, e.g. 

functional (recurrent) abdominal pain, growing pains, chronic 

fatigue syndrome (CFS), irritable bowel syndrome and fibromyal-

gia. In many cases, however, the paediatric and psychiatric classi-

fications refer to the same children and symptoms, which have 

resulted in largely separate research lines in literatures on FSS 

[2,16,17]. 

 

Clinical presentations   

FSS have long been recognised as a common and challenging 

phenomenon in paediatric practice with description of ‘pain-

prone’ children with recurrent complaints [18,19]. Clinical presen-

tations vary greatly. FSS may be seen on a continuum of severity 

[2] ranging from children with transient and relatively mild symp-

toms that may be difficult to separate from a normal physiological 

phenomenon to an ‘adjustment reaction’ with acute or subacute 

FSS and to conditions with severe, chronic and disabling FSS (Fig-

ure 1). FSS can be related to any bodily system, and the types of 

symptoms encountered may vary according to the subspecialty in 

question, e.g. functional abdominal pain in paediatric gastroen-

terology [20], gait disturbances or sensory loss or non-epileptic 

seizures in neurological settings [21] and chronic fatigue in paedi-

atric infectious disease clinics [22]. The symptoms may be mono-

symptomatic, oligo- and multisymptomatic. Co-occurrence be-

tween or clustering of different types of FSS, especially between 

different functional pain complaints, have been shown in several 

studies [23-28]. However, particularly in prepubertal children, the 

symptoms are seldom sufficiently varied, severe or disabling to 

qualify for the somatoform disorders in ICD-10 or DSM-IV [11,29].  

There is considerable evidence for links between psychopa-

thology and FSS. In a population-based study, psychiatric disor-

ders were reported in nearly half the children/adolescents with 

high somatic scores in contrast to one in ten for the rest [30], and 

associations are generally found between different types of recur-

rent somatic and psychological symptoms [24,31-33]. While emo-

tional symptoms seem to be the most common problem among 

older children, behavioural difficulties may be more common in 

children aged 6 years and younger [34,35]. The same findings of a 

frequent association with especially emotional symptoms or 

disorders have been reported amongst children and adolescents 

with FSS and FSS-related disorders in clinic settings [36-40].  

In addition to psychological problems, recurrent FSS have 

been shown to be associated with impairment in important areas 

of functioning (e.g. prolonged daycare and school absences, 

fewer hobbies, impact on daily life and leisure activities) and 

health care utilisation [36,41-48]. Levels of distress, functional 

disability, health resource utilisation and associated psychopa-

thology are likely to increase from one end of the FSS continuum 

to the other (Figure 1).   
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Figure 1. Functional somatic symptoms on a continuum 

 

 

 

 

 

 

 

 

 

 

A controversial issue is whether several different conditions 

dominated by FSS exist or if it is just one underlying trait of soma-

tisation that receives different labels [49-53]. On balance, the 

evidence based on e.g. explorative factor analysis of symptom 

patterns [54] seems to be consistent with the intermediate view 

that somatisation can be expressed in many bodily systems (e.g., 

nervous, musculoskeletal, circulatory, gastrointestinal). That is, 

there may be different subgroups of patients with FSS, some of 

whom experience symptoms that are specific to a particular body 

system [37,55,56], and others who have fluctuating and several 

types of FSS.  

Hypochondriasis, now often designated health anxiety, re-

fers in DSM-IV and ICD-10 to the persistent, preoccupying fear 

that one has a serious disease and is classified as a subtype of the 

somatoform disorders. Studies on adults [57] and also adoles-

cents [58] show that there is considerable overlap between 

health concerns and somatic symptoms but very little is known 

and less reported in the literature about the occurrence of health 

anxiety in children [59,60].  

 

Risk factors 

The exact etiology of FSS is unknown, but it is probably multifac-

torial. Child characteristics such as age, gender, personality fea-

tures, health problems, stress reactivity and coping as well as 

environmental domains have been shown to affect the preva-

lence and course of FSS and FSS related disorders in children and 

adolescents.  

 

Child characteristics  

Age may be an important factor in the type of symptoms experi-

enced and reported. Certain symptoms seem to be more preva-

lent at different developmental stages, e.g. abdominal pain in 

preschoolers and headache in older children. Second, the overall 

prevalence, especially multi-symptomatic presentation, increases 

with age [16]. Epidemiological research presents conflicting re-

sults on gender and FSS. Some studies report no prepuberty 

gender difference in the prevalence of FSS [43,61,62], others 

report a higher frequency in girls than boys before puberty 

[24,27] as also seen in adolescence and adulthood. Proposed 

hypotheses of this gender difference include a gender-specific 

socialisation of females to express symptom experiences to a 

higher degree [63-66], whereas physiological and neurobiological 

changes associated with puberty may play a role later on [67].  

Clinical experience and some studies suggest that personal ex-

perience of illness in childhood may be a precursor or predictor 

for FSS or FSS related disorders, e.g. chronic fatigue syndrome 

[68-70]. However, in a large British birth cohort, childhood ex-

perience of illness in parents and unexplained symptoms, but not 

severe physical disease in the child itself, were shown to predict 

FSS later in life [71].  

Although there is a lack of strong empirical evidence identi-

fying particular psychological profiles in children with FSS, clini-

cians’ accounts and a study on adolescents with CFS have noted 

certain common characteristics with particular strong traits of 

vulnerability, conscientiousness and anxiousness [72-74]. FSS may 

reflect an anxious child’s increased focus on bodily sensations and 

rumination of physical symptoms as opposed to adaptively coping 

with the pain or sensation. Empirical evidence, from e.g. studies 

on children with headache and abdominal pain, offers support for 

the idea that children with high levels of FSS have fewer adaptive 

coping strategies and to some extent a heightened emotional 

response to stress compared with children with organic illness 

and community samples of children [1,41,42,75-79]. Especially 

blood pressure (marker of autonomic nervous system) and corti-

sol (a marker of the limbic hypothalamic-pituitary-adrenocortical 

system) have been measured as physiological markers of stress 

reactivity in children with FSS [75,80-82], but the findings are 

inconsistent. It is also important to emphasise that the mentioned 

personality traits may not be specific for children with FSS but a 

shared vulnerability in children with FSS and children with emo-

tional disorders. 

 

Environmental factors  

FSS and FSS related disorders, including somatoform disorders, 

are highly familial, and children and other family members often 

share similar symptoms. Genetic predisposition and different 

factors such as high rates of health problems and long-term ill-

nesses, psychological distress and preoccupation with illness in 

the family are thought to contribute [83-87]. These factors are 

likely to serve as a model for the child’s symptoms. Furthermore, 

empirical evidence support that negative, adverse events or 

stressors in the home, including socioeconomic factors, or at 

school increase FSS in community and clinic samples of children 

[70,88-93]. Physical or sexual abuse may be present in a minority 

of cases [94-96].  

Many of the mentioned factors are also described as risk 

factors for overall mental distress. It has been suggested that a 

combination of psychological distress and health problems in the 

family with a tendency of somatic attribution and prominent 

illness-focused behavior and impairment may be specific for the 

development of FSS [97]. Thus, familiar somatic attribution or 

disease conviction, a belief in a biological medical cause or dis-

ease even after multiple negative medical opinions and investiga-

tions, may be a phenomenon specific to FSS across the severity 

range [58,98].  

 

Prognosis 

Relatively few long-term prospective studies have been per-

formed, and they have primarily been on adolescents, highly 

selected clinical populations and population-based samples.  

Results from a large population-based birth cohort study in UK 

suggest that FSS in childhood may continue over time with the 

risk of persistent FSS, unnecessary treatment and hospitalisation 

as well as the risk of future psychiatric disorders[99-101]. Two 

other general population-based studies have also shown continu-

ity of FSS from adolescence to early adulthood [102,103]. Fur-

thermore, in ‘highly somatising’ adolescents, an increased risk of 

major depression and panic attacks was shown at 4-year follow-

up [104].   

Follow-up studies on children with recurrent abdominal pain 

(RAP) have shown persistence of pain in adulthood for one third 

to a half [105,106], and these children also display other FSS and 
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more functional disability compared with healthy controls when 

they become adolescents and young adults [107,108]. However, 

one study showed that former RAP patients were more likely to 

display psychiatric morbidity (anxiety symptoms and disorders, 

hypochondriacal beliefs) and functional disability, but not ab-

dominal pain or other somatic symptoms [109]. In children with 

severe handicapping CFS, it was shown that two thirds had recov-

ered at 45.5 months (mean) follow-up [110]. Poor prognostic 

indicators were parental somatic attribution style and an insidious 

onset.   

In summary, the interpretation of the results on prognosis is 

complicated by the different populations and varying impairment 

levels. The studies provide some evidence of the continuity of a 

general component of FSS from childhood through adolescence 

and young adulthood. However, at this point the data are few, 

especially as to whether or not a chronic course of FSS is a risk 

factor for later psychopathology, specifically clinical depression.   

 

Treatment 

Many children with transient symptoms clearly related to obvious 

precipitant/stress factors can be managed effectively in primary 

care or by paediatric clinicians by the exclusion of organic disease, 

explanation of FSS and reassurance. In more complicated cases, a 

rehabilitative approach with an active, problem-focused approach 

to coping as well as engagement of the family, taking into account 

their fears and beliefs about physical causation of the symptoms, 

are all emphasised as being important in the management [111-

117]. Many children with transient symptoms clearly related to 

obvious precipitant/stress factors can be managed effectively in 

primary care or by paediatric clinicians by the exclusion of organic 

disease, explanation of FSS and reassurance. In more complicated 

cases, a rehabilitative approach with an active, problem-focused 

approach to coping as well as engagement of the family, taking 

into account their fears and beliefs about physical causation of 

the symptoms, are all emphasised as being important in the 

management [111-117]. These strategies are not evidence-based 

but rely on clinical experience. Specifically for headache, RAP, 

fibromyalgia and chronic fatigue syndrome, the use of family 

cognitive behavioural techniques have shown to be effective 

[118-125]. A balanced management between biomedical, organ-

oriented and family cognitive behavioural techniques may there-

fore be preferable in the most complicated cases. For a number 

of cases, this will call for a joint paediatric/mental health ap-

proach [97]. In this context, a stepped care model, as recom-

mended in the management of adult patients, that differentiates 

between uncomplicated and complicated FSS, may be relevant 

[126].  

In summary, even though there is now some evidence from 

controlled trials that cognitive behavioural therapy can be more 

effective for FSS than standard treatment alone, there is still a 

lack of methodological rigorous studies to provide guidelines for 

evidence-based treatment in this area. Key clinical issues may be 

additional psychopharmacological treatment and management of 

family disease beliefs and parental coping of the child’s FSS.  

 

Prevalence estimates and methodological issues in  

epidemiological studies 

Counting cases is an important first step toward measuring the 

social burden caused by FSS and the effectiveness of prevention. 

‘Psychosomatic problems’ have been shown to account for 8-10% 

of visits in primary care facilities [127], and among children at-

tending their family doctors, ‘psychosomatic-type symptoms’ 

were the presenting problem in 17% [128]. However, population-

based studies are needed to measure the extent of need and 

unmet need for prevention or treatment. A major task facing the 

area of FSS in children is to develop assessment measures that 

accurately identify true cases, i.e. children with clinically signifi-

cant FSS. Recurrent FSS are often reported to affect 10-30% of 

children and adolescents [3,16,129,130]. Still, the present preva-

lence estimates in various epidemiological studies vary not only 

due to differences between design and study populations, but 

also because different methods and case definitions have been 

used (Table 3). Each of these methodological issues will be briefly 

presented below. 

 

Design 

Many studies have addressed specific types of symptoms (e.g. 

limb pain/growing pain, recurrent abdominal pain or headache),  

rather than providing a comprehensive analysis of FSS in child-

hood [34,131,132], which might produce an underestimation of 

the overall prevalence. Such a design also hampers the examina-

tion of co-occurrence or clustering of FSS in children; an examina-

tion that could provide important information for the develop-

ment of age-appropriate criteria for functional disorders in 

children if appropriately designed. Several studies have now 

shown a high co-occurrence between different pain complaints 

even in young children [24-26,133,134].      

 

Source populations  

Sample representativeness is another issue which must be criti-

cally apprised. Some studies have examined subjects of a narrow 

age range, others a very broad age range. The children can be 

derived from schools, hospital catchment areas, primarily urban 

areas, large birth cohorts or the sampling frame is not specified 

(Table 3). Moreover, the majority of studies address prevalence of 

FSS in children in a single country, whereas one large study was 

performed in five Nordic countries [88]. These issues are impor-

tant to consider when judging if a generalisation of the results to 

the whole population or across countries is valid.  
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Table 3. Selected population-based studies on somatic complaints/FSS (including children <10 years) 

Reference/Country  Symptoms  N/age Design Prevalence/time frame 

Naish and Apley [135] 

UK 

Growing pain 

 

N=721 

‘school-

aged’ 

 

School sample 

Clinical assessment plus parental and child report 

- unspecified questions 

4.2%/not stated 

♂: 4.0%, ♀: 4.7% 

Brenning [136] 

Sweden 

Growing pain 

 

 

N=257 

6-7 yrs 

N=419 

10-11 yrs 

School sample 

Clinical assessment plus parental reportunspeci-

fied questions 

6-7 yrs: 13.6 %/not stated 

♂: 9.1%, ♀: 18.4% 

10-11 yrs: 19.8%/not stated 

♂: 19.9%, ♀: 19.7% 

Abu-Arafeh and 

Russell [131] 

UK 

Recurrent limb 

pain (unknown 

etiology) 

N=1,754 

5-15 yrs 

School sample 

Two-step: Screening questionnaire followed by a 

physical examination and clinical interview with 

symptomatic children and parents using specific 

diagnostic criteria  

2.6 %/past year 

♂: 2.3%, ♀: 2.9% 

Oberklaid [23] 

Australia 

Growing pain 

 

N=1,605 

8 yrs 

Well-defined cohort (ATP) 

Two-step: Screening item followed by detailed 

questionnaire on growing pains. Parental report 

11.4%/past year 

Gender estimates not given 

Associated with headaches and 

stomach aches and chronic illness 

Evans and Scutter 

[137] 

Australia 

Growing pain N=1,445 

4-6 yrs 

Sample from schools and child care centers  

Questionnaire on growing pains with specific case 

criteria. Parental report 

36.9%/not stated 

Gender estimates not given 

 

Apley and Naish [138] 

UK 

Recurrent 

abdominal pain  

 

N=1,000 

’school-

aged’ 

School sample 

Clinical assessment plus parental and child report. 

Apley’s criteria for RAP  

10.8%/past year 

♂: 9.5%, ♀: 12.3% 

 

Faull and Nicol [34]  

UK 

Recurrent 

abdominal pain 

 

N=494 

5-6 yrs 

School sample 

Two-step: Screening questionnaire followed by 

parental interview using Apley’s criteria for RAP 

24.5-26.9%/past year 

No gender difference 

Ramchandani et al 

[24] 

UK 

Recurrent 

abdominal pain 

 

N=10,205 

2 yrs 

N=9,845 

3 yrs 

N= 8,272 

6 yrs 

Well-defined birth cohort (ALSPAC) 

Same questionnaire on 3 occasions: when the 

child was 30, 42 and 81 months. Maternal report 

Case definition: ≥ 5 episodes of pain in the past 

year 

2 yrs: 3.8%/past year 

3 yrs: 6.9%/past year 

6 yrs:11.8%/past year 

♀ > ♂, Odds Ratio (OR): 1.59 

Associated with headache and limb 

pain 

Dahl-Larsen et al 

[139] Denmark  

Recurrent 

abdominal pain 

N=849 

9-13 yrs 

School sample 

Apley’s criteria slightly modified (past 3 months) 

12%/past three months 

♂: 9.7%, ♀: 14.7% 

Associated with upper dyspepsia, 

constipation and asthma/allergy 

Silanpaa and Kero 

[132] 

Finland 

Headache 

 

 

N=4,405 

5 yrs 

Well-defined birth cohort 

Prestructured questionnaire and data collection 

from public health nurses and parents 

Case definitions not specified 

Total: 19.5%/lifetime 

Highly or fairly frequent: 0.7% 

Less frequent or infrequent: 18.8% 

Gender estimates not given 

Associated with stomach ache, diur-

nal enuresis 

Zuckerman et al [35]  

UK 

Recurrent 

abdominal pain 

and headaches 

N= 308 

3 yrs 

Recruited from postnatal mothers’ groups in 

three general practices in outer London 

Semi-structured maternal interview 

Case definition: pain occurred during the preced-

ing 4 weeks and any time prior to this 

Headache: 3%/past 4 weeks 

Abdominal pain: 9%/past 4 weeks 

Gender estimates not given  

Stevenson  et al [140]  

UK 

Recurrent 

abdominal pain 

and headaches 

N=189 

3 yrs 

 

 

Children identified by health visitors  

Replication of study by Zuckerman et al 

Headache: 3%/past 4 weeks 

Abdominal pain: 5%/past 4 weeks 

Gender estimates not given 

Borge et al [133]  

Norway 

Abdominal 

pain and hea-

dache 

 

 

N=140 

4 yrs 

N=136 

10 yrs 

Well-defined cohort 

4 yrs: semi-structured interviews with mothers by 

public health nurses 

Frequent pain: pain three times per week or  

more 

10 yrs: parent and teacher questionnaires 

Frequent pain: at least one episode once a week 

4 yrs/frequent pain/past 4 weeks:  

abdominal pain: 6.6%; headache: 0%  

Co-occurrence: 4.4% 

10 yrs/frequent pain/last year:  

abdominal pain: 5.1%, headache: 

5.9%  

Co-occurrence: 20.6% 

Gender estimates not given 

Oster [25]  

Denmark 

Growing pain, 

abdominal 

pain, headache 

 

N=2,178 

6-19 yrs 

School sample 

Clinical assessment and child report on presence 

of symptoms  

 

Growing pain 15.5%/not stated   

♂: 12.5%, ♀: 18.4%   

Abdominal pain 12.3 %/not stated 

 ♂: 9.6%, ♀: 14.8% 

Headache 20.6%/not stated 

♂: 18.3%, ♀: 22.8 % 

Multiple pain: 9.2% 
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Egger et al [32] 

USA 

Abdominal pain, 

headache and 

musculoskeletal 

pain 

 

N=1,013 

9-15 yrs 

Well-defined cohort (GSMS) 

Interview (CAPA) with child and parent 

Case definition: headache or abdominal pain 

lasting for at least 1 hour and at least once a 

week.  Musculoskeletal pain at least 3 times a 

week and not due to sport. 

Abdominal pain: 2.8%/past 3 months  

♂: 1.9%, ♀: 3.8%   

Headache: 10.3%/past 3 months  

no gender difference 

Musculoskeletal pain: 2.2%/past 3 

months 

no gender difference 

Multiple pain: 1.4% 

Petersen et al 

[26],[141] Sweden 

Abdominal pain, 

headache, back-

ache and tiredness 

 

N=1,121 

6-13 yrs 

School sample 

Questionnaire (HBSC), grade 0-4 self-report plus 

assistance from parents, grade 5 & 6 only self-

report  

Case definition by frequency of the different 

symptoms  

Experience > 1 per week/past 6 

months: 

Abdominal pain: 7.9%, ♂: 7.0%, ♀: 

8.9% 

Headache: 9.0%, ♂: 8.3%, ♀: 9.9% 

Backache: 3.3%, ♂: 2.7%, ♀: 3.9% 

All three pain types: 9% 

Tiredness: 16% (almost every day), ♂: 

17.7%, ♀: 14.3% 

Christensen et al 

[134] 

Denmark 

Abdominal pain, 

headache, pain in 

arms/legs, consti-

pation, diarrhoea, 

enuresis, encopre-

sis 

N=2,530 

5-16 yrs 

 

 

School sample 

Questionnaire using Apley’s criteria for RAP, 

parental report  

Symptom present/past year 

RAP: 11.4%, ♂: 9,2%, ♀: 13,7% 

Headache: 20.3%, ♂: 17.8%, ♀: 22.9% 

Pain in arms/legs: 17.2%, ♂: 16.0%, 

♀: 18.5% 

Constipation: 2.3%, ♂: 2.2%, ♀: 2.5% 

Diarrhoea: 3.8%, ♂: 4.4%, ♀: 3.2% 

Enuresis: 7.0%, ♂: 7.7%, ♀: 6.2% 

Encopresis: 1.3%, ♂: 1.5%, ♀: 1.0% 

Association between RAP and other 

symptoms 

Tamminen [62]  

Finland 

Abdominal pain, 

headache, other 

pain or aches, 

nausea or vomit-

ing 

N=1,103 

8 yrs 

Sample from the University Hospital Region of 

Tampere 

Questionnaires to parents and teachers (Rutters 

Scale) and child (CDI plus 4 items on somatic 

complaints). Case definition by frequency 

Child reports (almost every day)/not 

stated 

Headache: ♂: 3.8%, ♀: 3.8 % 

Abdominal pain: ♂: 2.6%, ♀: 3.5% 

Pain or aches: ♂: 2.4%, ♀: 2.4% 

Nausea or vomiting: ♂: 3.1%, ♀ 3.4% 

Berntsson et al 

[142] 

Nordic Countries 

(Denmark, Finland, 

Iceland, Norway 

and Sweden) 

Stomach com-

plaints, headache, 

sleeplessness, 

dizziness, back-

ache, loss of 

appetite 

N=3,812 

7-12 yrs 

 

Five random samples drawn from population 

registers of each country 

 

Questionnaire. Combined child and parent report. 

Case definition: one or more symptoms occurring 

every or every other week   

Any symptom: 25.0 %/not stated 

(mild: 16.7%, moderate: 7.5%, severe: 

0.8%), ♂: 22.7%, ♀: 27.2% 

Stomach complaints: 10.9% 

Headache: 13.0%  

Backache: 2.3 % 

Sleeplessness: 2.0% 

Dizziness: 1.0% 

Loss of appetite: 4.7% 

Perquin et al [27] 

Holland 

Pain 

(loactions: head, 

abdomen, limb, 

ear, throat, back, 

or elsewhere) 

 

N=5,423 

0-18 yrs 

0-3 yrs random sample from the register of popu-

lation in Rotterdam, 4-18 yrs school sample 

 

Structured pain questionnaire, 0-7 yrs parental 

report, 8-18 yrs child report.  

Case definition: chronic pain if recurrent or con-

tinuous pain for more than 3 months 

Chronic pain/past 3 months 

Total: 25.0%, ♂: 19.5%, ♀ : 30.4% 

0-3 yrs: 11.8%, ♂: 13.6%, ♀ : 9.9% 

4-7 yrs: 19.3%, ♂: 15.8%, ♀ : 22.7% 

8-11 yrs: 23.7%, ♂: 19.7%, ♀ : 27.7% 

12-15 yrs: 35.7%, ♂: 25.6%,♀ : 

44.0%,,  

16-18 yrs: 31.2%, ♂: 19.7%,♀ : 43.2%,   

Headache, abdominal pain and limb 

pain most frequent. Multiple chronic 

pain: 12.9% 

Domenech-

Llaberia et al [43]  

Spain 

Abdominal pain, 

leg pain, head-

aches, tiredness, 

dizziness  

N=807 

3-5 yrs 

 

Children attending preschool public and private 

nurseries in two Catalan populations (urban and 

rural) 

Questionnaire including request about paediatric 

help-seeking and preschool absence. Parental 

report. Children with a chronic physical disorder 

excluded 

Case definition by frequency 

≥ 4 times complaints/past 2 weeks: 

20.4% Abdominal pain: 7.9% 

Tiredness: 5.7% 

Leg pains: 3.8 % 

Headaches: 2.0 % 

Dizziness: 0.4% 

Frequent complaints associated with 

more paediatric consultations and 

absence from preschool. No gender 

difference 
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Instrumentation  

FSS are most often studied solely by measures of subjective or 

perceived symptoms as medical assessments are too resource 

demanding in large epidemiological studies. Scales and symptom 

check lists are commonly used measurement formats (Table 4).  

These are considered easy to understand and to yield satisfactory 

face validity, but few have studied other types of validity. One of 

the most used and validated check lists, the Children’s Somatiza-

tion Inventory (CSI), is like most of the other check lists derived 

from adult symptom lists [28]. This is problematic given the pat-

tern and number of symptoms experienced, and the language 

used in reporting symptoms is obviously different for children 

[143,144]. Thus, the authors have recently refined the original CSI 

by removing statistically weak items [54]. 

Check lists primarily provide figures on symptom prevalence 

(occurrence or non-occurrence [58,145]) rather than qualitative 

aspects such as impairment and well-being. Some of the check 

lists obtain additional information of frequency, intensity and 

sometimes duration, which may partly correct this problem 

[28,146,147]. Furthermore, possible organic causes for the symp-

toms are usually not assessed. Therefore, these measures present 

methodological problems in determining whether the symptoms 

are functional or not and whether the severity is clinically signifi-

cant.  

At present, a few standardised interviews comprise sections 

on somatisation/FSS [148-151]. However, these have not been  

 

 

 

specifically validated, which makes it difficult to know whether 

the intended construct is actually measured. Besides, the sections 

either use diagnostic criteria for somatoform disorders, which as 

previously mentioned is problematic when dealing with especially 

young children, or only address few symptoms.    

 

Informants  

Parents are frequently asked to assess and report on the health of 

their child, particularly for children younger than 9-10 years of 

age, who may have difficulties in recalling and describing their 

symptoms. In assessing a child’s symptoms, parents necessarily  

have to rely either on what is observable or what the child says 

about his/her symptoms. Parents may only be aware of the symp-

toms when they are severe [152] and hence underestimate their 

children’s somatic symptoms and impact [30,153]. However, it 

seems likely that parental health and gender may influence the 

parents’ reports. In consequence, in a population-based study on 

5-18-year-old children, the mothers’ self-reported health was 

strongly associated with their reporting of their child’s health; this 

was not observed for fathers [154]. In preschool children, a sig-

nificant association between parental mental distress and paren-

tal reports of frequent symptoms in the children was shown [43], 

and in a clinical sample, high levels of maternal distress was asso-

ciated with great mother-child discordance in the direction of 

mothers reporting more child symptoms than did their children 

[155].   

Garber et al [28] 

USA 

 

35 symptoms  N=540 

’school-

aged’ 

School sample 

Questionnaire (CSI), child report for all, parent 

report for a subset 

Case definition: calculation of CSI score plus 

number of reported symptoms 

Child report/past 2 weeks 

≥ 4 symptoms: 15.2% 

≥ 13 symptoms: 1.1% 

♀ > ♂ in high school students. No 

gender difference in younger age 

groups 

Offord et al [29] 

Canada 

Combination of 

possible unex-

plained symptoms, 

loss of function 

and health con-

cerns  

N=2,674 

4-16 yrs 

Well-defined population (OCHS) drawn from 

household dwellings 

Questionnaire. Combinations of parental, child 

and teacher report.  

Case definition: distressing recurrent somatic 

symptoms with no known organic cause and 

perception of oneself as sickly. Binary rating using 

scores that best discriminated independently 

made clinical diagnoses of somatisation 

Somatisation/past 6 months 

4-11 yrs: not measurable 

12-16 yrs: ♀: 10.7%, ♂: 4.5% 

ALSPAC: the Avon Longitudinal Study of Parents And Children, ATP: Australian Temperament Project, CAPA: Child and Adolescent Psychiatric Assess-

ment, CDI: Children Depression Inventory, CSI: Childrens’ Somatisation Inventory, RAP: Recurrent Abdominal Pain: at least 3 bouts of abdominal pain, 

severe enough to affect the child’s activities, over a period of not less than 3 months, with attacks continuing in the year preceding the examination, 

GSMS: the Great Smoky Mountains Study, HBSC: Health Behavior in School-aged Children, OCHS: Ontario Child Health Study 
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Table 4. Selected measures of somatic/physical complaints/FSS and/or health anxiety symptoms (HAS) 

Measure [Ages] Symptoms exam-

ined/versions 

Time frame/scale Psychometric properties Critical comments 

 

Children’s Somati-

zation Inventory 

(CSI)* 

[8-18 yrs] 

[28,54,156-158] 

 

35 symptoms (CSI-

35) 

Derived from DSM-

III-R criteria for SD 

and HSCL 

 

Child, parent version 

Short version (CSI-

18) 

Revised version (CSI-

24) 

 

 

 

Past 2 weeks 

 

5 point scale: both-

ered not at all to a 

whole lot 

(score 0-140) 

IC: 0.9 (clinical and healthy samples) 

TR: 2 wk-1yr: 0.81-0.34 (clinical sample), 1 

yr: 0.61 (healthy sample) 

CONV: correlates with measures of per-

sonality, psychopathology, and functional 

disability (e.g. ABVK neuroticism, neuroti-

cism-somatic complaints, STAIC trait 

anxiety, CDI, DQC, internalizing scores of 

CBCL, FDI) 

DIFF: discriminates well between healthy 

and paediatric patients 

FACTORS: pseudo neurological symp-

toms, cardiovascular symptoms, gastroin-

testinal symptoms, and pain & weakness 

 

Concordance between parent and child 

version: 0.38-0.46 (C-CSI score > P-CSI 

score) 

CSI-18 correlates 0.97 with CSI-35  

CSI-24 correlates 0.99 with CSI-35 

Derived from a symptom list 

for adults. Heterogeneous set 

of symptoms that are rela-

tively rare in healthy children 

and adolescents. 

In the new revised version, 

statistically weak items have 

been removed and it is more 

appropriate for chil-

dren/adolescents 

 

Associated impairment, dura-

tion and possible organic basis 

not examined 

 

Advantage: has been used in 

numerous studies of paediat-

ric patients and also in some 

community samples 

The Somatic Com-

plaint List (SCL) 

[Not specified, 

applied for chil-

dren aged 8-12 yrs] 

[146,159] 

9 symptoms plus 2 

items on well and 

healthy 

Based on observa-

tions of school 

teachers and com-

monly reported 

symptoms in chil-

dren 

 

Child version 

Past 4  weeks 

 

5 point scale: never 

to quite often 

IC: 0.83 (school sample) 

TR: 6 months: 0.55 

CONV: correlates with CSI and negative 

moods 

 

 

Associated impairment, dura-

tion and possible organic basis 

not examined 

Children’s Psycho-

somatic Symptom 

Checklist (C-PSC) 

[Not specified, 

applied for chil-

ren/adolescents 

aged 11-14 yrs] 

[147]  

12 symptoms de-

rived from the PSC 

for adults 

 

Child version 

Not stated 

 

5 point scale: ’How 

often’: not a prob-

lem to every day, 

and ’How bad’: not 

a problem to very, 

very bad. 

(score 0-272) 

IC: 0.83 

TR: 1-5 wk:0.9-0.87 

CONV: correlates with RCMAS and CDI 

 

Derived from a symptom list 

for adults 

 

Associated impairment, 

duration and possible organic 

basis not examined 

Somatic Symptom 

Checklist (SSC) 

[Not specified, 

applied for  chil-

dren/adolescents 

aged 11-16 yrs][58] 

 

  

31 symptoms and 1 

item on general 

health 

 

Primarily derived 

from DSM-III-R 

criteria for SD 

Wording based on 

that used in the CIDI 

 

Child version 

Lifetime 

 

2 point scale: pre-

sent: yes or no  

(score 0-31) 

 

 

TR: 2 wk: 0.95 

CONV: correlates with IAS 

Derived from a symptom list 

for adults 

 

Frequency, intensity, associ-

ated impairment, duration 

and possible organic basis not 

examined 
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Recent Symptoms 

[Not specified, 

applied for chil-

dren/adolescents 

aged 11, 13, 15 

yrs][145] 

 

7 physical: head-

aches, asthma or 

wheeze, sickness 

or stomach 

aches, fainting, 

aches, cold or 

flu, skin prob-

lems 

4 malaise: nerv-

ousness, sad-

ness, irritability 

and sleeping 

difficulty  

 

Child version 

Past month 

 

2 point scale: pre-

sent: yes or no 

Face validity examined in pilot studies, no 

specific psychometric properties reported 

Mixture of possible ’ex-

plained’ and ’unexplained’ 

symptoms 

 

Frequency, intensity, associ-

ated impairment, duration 

and possible organic basis not 

examined 

Somatic Complaint 

Subscale of the 

Child Behaviour 

Check List (CBCL) 

[4-18 yrs.][160-

162] 

 

9 items: dizzy, 

overtired and 7 

physical prob-

lems without 

medical explana-

tion: aches or 

pains, head-

aches, nausea, 

eye problems, 

rashes/skin 

problems, stom-

ach-ache, vomit-

ing 

 

Parent version 

Similar versions 

for youths and 

teachers 

Past 6 months 

 

3 point scale: ap-

plies: not true, 

somewhat true or 

often true or very 

true  

(score 0-18) 

IC: 0.78 (non-referred children) 

TR: 8 days: 0.92 

DIFF: Non-clinic and general clinic sam-

ples 

Predictive of somatic disorders: Sens: 0.1, 

Spec 1.0, PPV: 1.0, NPV:0.95 

 

Little evidence of good dis-

crimination between clinical 

diagnoses. Shown to predict 

anxiety, mood disorder and 

ADHD. 

 

Intensity, associated impair-

ment, and duration not exam-

ined 

Somatisation Sub-

scale** in Survey 

Diagnostic Instru-

ment  

[Applied in chil-

dren aged 4-16 

yrs][30,163,164] 

7 physical symp-

toms without 

medical explana-

tion (derived 

from CBCL) 

3 on health 

concerns  

7 on losses of 

function   

 

Parent ver-

sion(4-16 yrs) 

Youth version 

(12-16 yrs) 

Teacher version 

(4-11 yrs) 

 

Past 6 months 

 

3 point scale: ap-

plies: never or not, 

sometimes or often 

or very true 

(score 0-34)  

 

Binary rating based 

on best discriminat-

ing score of an 

independently 

made psychiatric 

diagnosis 

TR: 88% agreement 6-9 months interval 

Agreement with psychiatrists diagnosis: 

Sens: 0.36, Spec: 0.96 

 

 

The used score for somatisa-

tion occurred too rarely in 

children < 12 yrs to set a 

threshold for measurement 
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IC: consistency reliability, TR: test-retest reliability, CONV: convergent validity, DIFF: discrimination between groups, PPV: Positive Predictive Value, Spec: specific-

ity, Sens: sensitivity, NPV: Negative Predictive Value. 

ABVK: The Amsterdamse Biografische Vragenlijst voor Kinderen [Amsterdam Biographical Questionnaire for Children], ADHD: Attention Deficit Hyperactivity 

Disorder, CASI: Children’s Attributional Style Interview, CBCL: Children Behaviour Check List, CDI: Children Depression Inventory, CIDI: Composite International 

Diagnostic Interview, DQC: Depression Questionnaire for Children, DIS: Diagnostic Interview Schedule, DSM-III-R/IV: Diagnostic and Statistical Manual of Mental 

Disorders, Third Edition, Revised/ Fourth Edition, FDI: Functional Disability Inventory, FSSC-R: Fear Survey Schedule for Children-Revised, HSCL: Hopkins Symptom 

Check List, IAS: Illness Attitude Scale, ICD-10: International Classification of Diseases and Related Health Problems, PSC: Psychosomatic Check List, RCMAS: Re-

vised Children’s Manifest Anxiety Scale, SD: Somatization Disorder, STAIC: State-Trait Anxiety Inventory for Children. 

*: the parent version has been used for children as young as 56 months [1], **: includes both items on FSS and HAS, ***: measure HAS 

 

 

 

 

 

 

 

 

 

 

 

Childhood Illness Atti-

tude Scales (CIAS)*** 

[8-15 yrs][60,165] 

35 items covering 

fears, beliefs and 

attitudes associated 

with hypocondriasis 

and abnormal illness 

behaviour and par-

ents’/guardians’ role 

in facilitating medi-

cal attention or 

treatment 

 

Derived from the IAS 

for adults  

 

Child version 

Not stated 

 

3 point scale: ap-

plies: none, some 

or a lot 

(score 33-99) 

IC: 0.88 (school sample) 

TR: 10-14 days: 0.86 

CONV: correlates with CASI, FSSC-R 

and CDI. 

 

FACTORS: fears, help seeking, treat-

ment experience, and symptom ef-

fects     

Questions regarding recent 

medical treatment less 

reliable and probably needs 

revision. 

INTERVIEW MODULES 

Interview [Ages] Symptoms exam-

ined/administration 

Time 

frame/diagnoses 

Psychometric properties Critical comments 

Munich-Composite 

International Diagnostic 

Interview (M-CIDI) 

[ Adult interview applied 

in children and adoles-

cents with age as low as 

12 yrs][150,166] [167] 

Highly structured 

interview including 

46 symptoms ac-

cording to DSM-IV or 

ICD-10 

 

 

Trained lay inter-

viewers 

Lifetime prevalence 

 

Somatoform and 

dissociative disor-

ders including 

subtypes 

TR: mean 38 days: 0.62 (60 commu-

nity persons 14-28 yrs) 

Comparing 68 M-CIDI diagnoses to 

clinical diagnoses: kappa: 0.5, Sens: 

93.8%, Spec: 71.2% 

 

 

Probably not applicable to 

younger children (use of 

DSM-IV criteria), no parent 

version 

The Child and Adoles-

cent Psychiatric Assess-

ment (CAPA)  

[9-17 yrs] & The Pre-

school Age Psychiatric 

Assessment (PAPA) [3-6 

yrs][32,148,149,168,169] 

Interviewer-and 

glossary-based inter-

view including 3 

symptoms: head-

ache, stomach ache 

and musculoskeletal 

pain  

 

CAPA: child and 

parent version, 

PAPA: parent version 

 

Highly trained lay 

interviewers or 

clinicians  

Past 3 months 

 

Symptom diagnosis 

based on informa-

tion on onset date, 

duration, frequency 

and impact 

 

 

Specific psychometric data not re-

ported 

Only few symptoms 

Diagnostic Interview for 

Children and Adoles-

cents-Revised  

(DICA-R) [6-17 

yrs][151,153] 

Moved form highly 

structured to more 

flexible, semi struc-

tured including 

symptoms derived 

from DSM-III-R 

 

Highly trained lay 

interviewers 

 

Parent, child and 

adolescent versions 

Lifetime and cur-

rent diagnoses. 

Latest version 

compatible with 

DSM-IV diagnoses 

Specific psychometric data not re-

ported 

Modelled after the adult 

interview, DIS, and diag-

nostic criteria used are 

according to DSM-IV 
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Case definition  

In the absence of agreement on classification, numerous case 

definitions have been used to decide when a symptom is a ‘prob-

lem’ or an ‘illness’ (Table 3). Temporal features such as frequency 

and episode duration are often used as threshold definition. 

Another threshold is severity quantified by modifying terms such 

as ‘bothered a lot’ by the symptom or the symptom is ‘a major 

problem’ intended to clinically distinguish bothersome symptoms 

from the universe symptoms that affect everyone at one time or 

another. Very few have included symptom-related impairment: 

the effect that a particular symptom has on the child’s function-

ing, e.g. in terms of distress, social activities, school performance 

etc. Clearly, the inclusion of impairment criteria decreases preva-

lence estimates [170]. 

 

Time frame  

Most epidemiological studies are retrospective. Informants are 

asked to recall their child’s somatic complaints within a certain 

time frame in the past, and the use of different time frames obvi-

ously leads to different prevalence estimates. Extremely long time 

frames are likely to be unreliable, and data on life time preva-

lence have shown to be problematic in adults due to recall prob-

lems [171]. Too short a time frame (e.g. one day) may yield less 

meaningful information because children with fluctuating or 

recurrent symptoms may not be captured or inclusion of children 

with acute and short-lived symptoms may lead to an overesti-

mated prevalence. For many children, FSS are troublesome in 

certain phases of life, and most epidemiologic studies therefore 

address a limited life span such as one year or six months, or 

three months or two weeks. The figures obtained by using these 

time frames indicate the proportion of children having an active 

problem, which may be considered more relevant for health 

economic calculation than lifetime prevalence.   

In summary, detecting FSS in children in epidemiological 

studies is influenced by many factors: the sample of children 

selected for the study, the informants providing data, case criteria 

and methods used for data collection. These factors need to be 

taken into account when evaluating the validity of the data in the 

current studies and may also explain why the reported prevalence 

estimates often differ. Also, at present no data regarding the 

symptom epidemiology of hypochondriasis or health anxiety in 

younger children exist [60]. 

AIMS  

Clinical experience and the present literature suggest that FSS: 1) 

are common in childhood and may present as many different 

types of complaints, 2) appear to cluster also in young children, 3) 

may in some cases cause functional impairment and distress and 

thus constitute a functional syndrome or disorder, even though 

the criteria for a SD as defined in DSM-IV and ICD-10 are seldom 

fulfilled, and 4) may, as in adults, coexist with significant health 

concerns.  

Especially in young children, there is currently little epide-

miological data on the prevalence, process, clinical impact and 

potential clustering of FSS in distinct syndromes and diagnostic 

enitities. Studies of single symptoms are of limited value in this 

context because they fail to identify those children with a ten-

dency to develop multiple symptoms, either simultaneously or 

episodically. However, an exploration of the literature and per-

sonal contacts with researchers in the field revealed the lack of a 

standardised measure to simultaneously assess many types of FSS 

and associated impairment in this age group. The aims of this PhD 

project therefore were: 

First to: 

• develop and validate a comprehensive measure to assess FSS 

in young children (paper 1) 

• develop and test a procedure for a systematic medical re-

cord review for FSS in children to be used as part of the vali-

dation of this new measure (paper 2) 

Next to: 

• investigate the prevalence, types and co-occurrence of par-

ent-reported FSS and the consequences of these with regard 

to perceived well-being, functional impairment and number 

of doctors visits in a population-based sample of Danish 5-7-

year-old children (paper 3) 

• investigate, in the same children, parent-reported health 

anxiety symptoms (HAS) and their association with different 

health problems, including FSS (paper 4). 

DEVELOPMENT OF MEASURES  (STUDY I, PAPER I & II)   

Material and Methods  

Study one comprised two steps. First, we developed two meas-

ures to identify FSS in children: the Soma Assessment Interview 

(SAI) and the Medical Record Review for Functional Somatic 

Symptoms in Children (MRFC). Second, a preliminary validation of 

the SAI and testing of the usability of the MRFC were performed.  

 

Step one: Development of measures  

The Soma Assessment Interview  

In order to assess FSS in preschool children in a population-based 

study, the measure should:   

• be feasible in a large epidemiological study 

• permit a comprehensive analysis of FSS  

• assess the associated impairment of the symptoms to iden-

tify ‘clinically relevant’ cases  

• include a clinical evaluation to increase the validity of the FSS 

diagnosis  

 

The SAI was derived from the Section on Physical Health and 

Somatoform Disorders, a supplementary section to the Develop-

ment and Well-Being Assessment (DAWBA) [172]. This section has 

not yet been published or formally validated, but the authors 

reported the face validity to be satisfactory in a population study 

in Bangladeshi children (personal communication with Professor 

R. Goodman and associate Professor M. Mullick) [173]. We found 

that this measure best complied with the demands listed above. 

Furthermore, it was advantageous to keep the DAWBA design as 

our measure on FSS was planned to be administered together 

with the DAWBA in the population study (study two).  

  

Major modifications compared with the original interview 

Many of the SAI items are close to the original section, but major 

modifications were undertaken in order to adapt the interview 

for a population of young children. The modifications were based 

on a literature review on FSS in children, consultant assistance 

from professor L. Walker and one of the authors of the original 

version, associate Professor M. Mullick as well as our pilot testing 

results. In the latter, a panel of researchers consisting of a paedia-

trician, a psychiatrist, a child and adolescent psychiatrist and a 

senior resident in child and adolescent psychiatry examined the 

interview’s face validity by means of data from interviews of 

parents to 58 5-6-year-old children with diverse physical, func-
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tional and psychiatric disorders. The parents were also asked to 

express their immediate impression of the interview. The results 

led to a number of corrections. The final version was tested in a 

sample of 10 new parents. The main modifications were: 

 

• adaption of a predefined list of well-defined physical  

diseases: 

� e.g. inclusion of heart disease, exclusion of sickle  

       cell disease or thalassaemia 

� questions on the impact  adaption of a predefined list of 

  physical complaints 

� e.g. inclusion of constipation and diarrhoea 

� questions on whether positive complaints are  

       attributable to a physical disease or not 

• new items on  

� the child’s general health 

� cleanliness 

� HAS 

� associated impairment/impact due to possible FSS (i.e. 

use of pain medication,  absence from daycare/school, 

doctors’ visits/hospitalisation and parental worries       

about the symptoms)     

� alternation of the case definition to ‘impairing FSS’  

instead of somatoform disorders  

 

The SAI is a respondent-based measure combined with a clinical 

rating to assess the 1-year-prevalence of FSS in 5-10-year-old 

children. It intends to use parents as proxy informants.  

It consists of 5 sections covering the child’s physical health and 

cleanliness, physical complaints, duration and impairment of 

possible unexplained physical complaints, HAS and dissociative 

symptoms and finally open-ended questions to get the parents to 

describe possible unexplained physical complaints in their own 

words. A skip rule is incorporated so that items on impairment 

and open-ended questions are skipped if no unexplained com-

plaints during the past year are reported (Figure 2).  

The interview can be administered by a lay interviewer with 

a subsequent review of all the obtained data by a clinical assessor 

(i.e. a physician) who makes the final assessment of FSS.  

For the Danish version of the SAI and the instruction for the lay 

interviewer and the corresponding English version, which is at-

tached to paper I, see appendices, chapter 10. 

 

The Medical Record Review for Functional Somatic Symptoms in 

Children 

As part of a preliminary validation of the SAI, an evaluation of 

paediatric patients’ medical records was used as a ‘gold standard’ 

for diagnosing FSS. A systematic procedure, the MRFC, was de-

rived from described review procedures for FSS in adult patients 

[174,175].  A pilot testing of a first draft on five records was per-

formed by experienced paediatricians. Based on their comments, 

we did a subsequent refinement.  

In the final procedure, the reviewers (i.e. paediatricians) 

were asked to systematically rate the presence/absence of a well-

defined physical disease, all presenting symptoms during a speci-

fied time period and to determine if any of the symptoms could 

be categorised as functional. If relevant, duration and associated 

impairment of the child’s FSS were also assessed. In conclusion, 

the reviewers summarised all information supporting their 

judgement of presence/no presence of FSS. For the Danish ver-

sion and instruction for the reviewers and the corresponding 

English version, which is attached to paper II, see appendices, 

chapter 10. 

Figure 2. Structure and dimensions in the Soma Assessment 

Interview 

 
 

Step two: Preliminary validation of the SAI and testing of the 

MRFC 

Study population 

Samples of children, aged 5-10 years, were drawn from four 

paediatric outpatient clinics (two university hospitals and two 

general hospitals) and from the community. The clinical samples 

were intended to fall in two groups: a sample of children with a 

well-defined disease and a sample of children with a likely func-

tional disorder. The flowchart is shown in figure 1 in paper I (see 

appendices, chapter 10). 

Clinical samples: Children with any of the selected primary 

discharge ICD-10 diagnoses (described below) were identified 

from patient lists and were eligible if they had been clinically 

assessed during the year prior to the study period. For a sample 

of children with a well-defined disease (clinical sample I), we 

selected diagnoses for diabetes type I and asthma because these 

diseases may present with diverse symptomatology. For a sample 

of children with a likely functional disorder (clinical sample II), we 

selected various diagnoses according to: 1) a review of the litera-

ture on the most common functional disorders and symptoms in 

children and 2) consultations with experienced paediatricians on 

the discharge diagnoses they used for these disorders. Besides 

the diagnoses for somatoform and dissociative disorders and 

neurasthenia, these were ICD-10 ‘symptom diagnoses’ likely to 

represent diverse disorders dominated by functional gastrointes-

tinal, neurological or musculoskeletal symptoms (Table 5. Ran-

dom samples of 84 children with asthma and/or diabetes and 96 

children with ‘symptom diagnoses’ were drawn. In total, 113 

patients joined the study corresponding to a participation rate in 

clinical sample I of 64% and 61% in clinical sample II.   

Community sample: A random sample of 178 children was 

drawn from the Danish Central Population Register. The geo-

graphical area was restricted to the catchment area from which 

the clinical samples were also drawn, i.e. of the four paediatric 

outpatient clinics. Children who occurred both on the patient lists 

and in the register sample were only included in the latter (N=2). 

One hundred and five children participated, representing 59% of 

those approached.  
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Data 

Data for the validation of the SAI were obtained from the follow-

ing sources: 

• The SAI itself (SAI diagnoses of FSS) 

• External validating measures 

• Medical record reviews (MRFC diagnoses of FSS) 

• Data for testing the usability of MRFC only concerned the 

last source. 

 

SAI diagnoses of FSS 

Five experienced lay interviewers from the Danish National Insti-

tute of Social Research received a one-day training course in 

administration of the SAI by the project leader. The interview was 

administered by phone to the parents who were also asked to 

evaluate the interview. Subsequently, FSS was assessed by an 

experienced paediatrician and a senior resident in child and ado-

lescent psychiatry (i.e. the project leader). After independent 

assessments, all possible cases were jointly discussed to reach 

consensus. Both interviewers and clinical assessors were blinded 

towards the child’s clinical status. 

 

 

Table 5. Selected ICD-10 diagnoses to identify children for the 

two clinical samples.   

 
 

External validating measures 

Parents to participating children completed a questionnaire be-

fore the administration of the SAI, which contained various inde-

pendent measures of the child’s physical complaints. These 

served as external validators of the SAI:  

The Childrens Somatization Inventory (CSI) is a symptom 

checklist assessing a variety of non-specific physcial symptoms. It 

has been used in both children with RAP, non-clinical populations 

and children with organic disases, and the validity and reliability 

are well examined [28,156-158]. We used the short parent-

report, P-CSI-18, in which items shown to be rarely endorsed in 

children from a normal population have been omitted [157].  

Apley’s criteria are often used to define RAP in population-

based studies [138]. We applied these, slightly modified corre-

sponding to the version used by Dahl-Larsen in a recent Danish 

study [139], to assess this specific complaint, which is often func-

tional [176].  

The Strengths and Difficulties Questionnaire (SDQ) is a ques-

tionnaire used worldwide. The psychometric properties are well 

established [177-181]. It is a brief questionnaire covering com-

mon areas of emotional and behavioural difficulties with 25 core 

items. The time frame is the past six months. Scores for emotional 

symptoms, conduct problems, hyperactivity-inattention, peer 

relationship problems, prosocial behaviour and total difficulties 

can be generated. The emotional score contains one item con-

cerning somatic complaints, which was used in the present analy-

ses.  

 

MRFC diagnosis of FSS 

In the two clinical samples, three experienced paediatrians (one 

senior resident and two consultants), who were blind to the SAI 

results, reviewed the medical records from hospitals and the 

children’s general practitioners (GPs). They used the MRFC to 

determine whether or not the children met the diagnosis of FSS 

within the same time frame (i.e. the last year) as measured by the 

SAI. The reviewers received a short introduction in the procedure 

and performed consensus review on five records before they 

made independent reviews.  

 

Data processing and error checking 

The SAI data were obtained in an electronic format. Programming 

was performed using Delphi 2005 (writing in Pascal) with data 

transfer to databases in Microsoft Access 2003 using Borland 

Database Engine. The parent questionnaire with external validat-

ing measures and the MRFC were both designed and processed 

using the TELEform computer programme, which allows for opti-

cal reading of data. This method has been shown to have an error 

rate as low as double manual data entry by research secretaries 

[182].  

All data were checked in the SAI and the parent question-

naires at receipt, and the parents were contacted to obtain in-

formation on missing data. We succeeded to obtain full data sets 

on all participants except for the SAI evaluation data in which 

missing data occurred in 18 instances.  

 

Preliminary validation of the SAI  

• The following were examined to determine feasibility and 

psychometric properties of the SAI: 

• The parents’ evaluation of the interview  

• The duration of the interview  

• The inter-rater reliability on detection of FSS at clinical asses-

sor level 

� The validity by three approaches: 

� Approach one examined the discriminative 

        validity by a comparison of the clinical and 

        community samples of children on FSS rates  

� Approach two examined the convergent validity  

        by the extent to which the SAI results correlated 

        with results on independent measures of  

        physical complaints in the community sample of 

        children  

� Approach three examined the overlap between 

        the SAI and MRFC diagnoses of FSS in the two 

        clinical samples. Complete agreement between 

        the SAI and the review results was defined as no 

        FSS in either the SAI or the MRFC or FSS in the 

        SAI and FSS definitely present in the MRFC.  
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Testing of the usability of the MRFC  

The following were examined in the clinical samples to test the 

usability of the MRFC: 

• The time used for the review 

• The correlation between MFRC results and clinical diagnoses 

• The inter-rater agreement on the recognition of FSS and 

other main items in the review, i.e. impairment and duration 

of FSS and presence of comorbid physical disease. 

STATISTICAL ANALYSES 

Correlations between SAI results and results on independent 

measures of physical complaints were examined by using non–

parametric tests (two-tailed Fisher’s exact test for categorised 

data and Kruskal Walli’s test for continuous data).  

Logistic regression analyses were used to examine the chance of 

being detected with FSS by means of the SAI in the two clinical 

samples using the community sample as reference.  

χ2 test for trend and calculations of sensitivity, specificity and 

predictive values were used to examine the agreement between 

the SAI and MFRC diagnoses of FSS. 

Kappa coefficients were calculated to determine inter-rater 

reliability of FSS detection in the SAI and in the MFRC. In the 

latter, we reported a combined kappa as well as weighted kappas 

for each pair of reviewers with weights for discrepancies of 0, 1 

and 2 set as 1, 0.5 and 0, respectively.  

The statistical significance was set at p<.05 in all analyses.  

The analyses were conducted in STATA 9.0 (www.stata.com). 

RESULTS (PAPER I & II) 

Preliminary validation of the SAI 

Our results suggest that the SAI is a feasible, reliable and valid 

measure. 

Feasibility was documented by: 

• A median duration of the interview of 18 minutes (range 6-

126) 

• A positive evaluation of the interview by the majority of 

parents (Table 6)  

• Reliability was documented by: 

• A good agreement on detection of FSS between two clinical 

assessors (kappa=0.86) 

• Validity was documented by:  

• A good discrimination between paediatric outpatients with a 

likely functional disorder (clinical sample II), outpatients with 

diabetes or asthma (clinical sample I) and children from the 

community by the rates of FSS. Thus, children from clinical 

sample II, but not children from clinical sample I, had a sig-

nificantly higher chance of being detected with FSS than 

children from the community (age-adjusted OR: 7.90, 95% 

confidence interval (CI): 3.44-18.13) 

• A good correlation between the SAI and independent meas-

ures (i.e. questionnaires) on physical complaints. Thus, chil-

dren from the community sample and with different FSS case 

status in the SAI differed predictably on the total CSI score, 

the somatic item of the SDQ and the RAP questions 

• A substantial agreement between the SAI and MFRC diagno-

ses of FSS in the two clinical samples (sensitivity=89%, 95% 

CI: 80-98%)    

   

 

 

 

Table 6. Parents’ evaluation of the SAI  

 
 

Testing of the usability of the medical record review (MRFC) 

Our results suggest that the MFRC is a usable method to identify 

FSS in paediatric outpatients: 

• The median duration of the review was 20 minutes (range 7-

60) 

• A primary discharge diagnosis of a well-defined disease was 

confirmed in 93%  

• The rate of a review diagnosis of FSS was highest in clinical 

sample II (children with symptom diagnoses) (88.1% in clini-

cal sample II vs. 16.7% in clinical sample I, p<.0001).  

• Subgroups of children with multisymptomatic FSS, long-term 

and/or impairing FSS were identified. 

• The inter-rater agreement on detection of FSS and presence 

of a physical disease was good (combined kappa=0.69 and 

0.93 respectively) and fair for associated impairment and du-

ration of FSS (combined kappa=0.29 and 0.57 respectively).   

METHODOLOGICAL DISCUSSION (PAPER I & II) 

Representativeness of samples 

The participation rate in the three samples varied from 59-64%. 

No significant differences were found with regard to age and 

gender between non-participants and participants in any of the 

samples. However, selective attrition on other sociodemograhpic 

variables (e.g. maternal education, family size and economy) 

known to be associated with FSS [70,183-185] cannot be ruled 

out.   

Outpatients were chosen to ensure that children with a wide 

range of severity and clinical presentions of FSS were included in 

the clinical samples. This was indeed achieved as the MRFC de-

tected children with different prominent types of FSS (i.e. primar-

ily gastrointestinal, musculoskeletal or neurological symptoms) as 

well as children with both non-impairing and impairing FSS. 

The community sample was drawn in the catchment area of 

the paediatric departments to ensure that it resembled the clini-

cal samples on the sociodemographic variables. This was war-

ranted by the similarities in the baseline characteristics between 

the participants in the three samples except from age; the chil-

dren in the clinical samples were significantly older than the 

community children. We adjusted accordingly for age in the rele-

vant analyses. 

 

 

Development and validation of the SAI  

The DSM and ICD systems have never attempted to encompass 

the range of functional disorders in children, and at present there 

is no consensus on how FSS in children should be considered 

within a diagnostic framework [2]. To ensure inclusion of appro-

priate items for children, the development of the SAI was based 
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on multiple sources: 1) an existing interview reported to have 

good face validity in a population study on children, 2) a review 

on the existing literature of FSS and functional disorders in chil-

dren and 3) symptom checklist measures used in studies on chil-

dren.  

The median interview duration was acceptable for both in-

terviewers and parents. The validity of the SAI was examined by 

discriminative and convergent validity. The discriminative validity, 

sometimes termed known-groups validity, compares the SAI 

results for a group known to have the problem with a group that 

is known not to have the problem (or to a lesser degree) [186]. 

This examination could be hampered if the rates of FSS were too 

similar in the three groups leading to a spuriously low validity. 

The opposite could be the case, i.e. a spuriously high validity, if it 

was possible for the clinical assessors of the SAI to guess the 

sample affiliation of the children [187]. The sampling procedure 

did not ensure that all children in clinical sample II had a func-

tional disorder, which could introduce the first problem. On the 

other hand, the presence of all FSS categories in all three samples 

could minimise the latter problem. The results of the medical 

record reviews confirmed that FSS cases were present in both 

clinical samples but, as expected, with the highest rate in clinical 

sample II. We had anticipated to find the FSS rate in clinical sam-

ple I (children with a well-defined disease) in between the FSS 

rates of the community sample and clinical sample II as physical 

problems and medical treatment have been described as possible 

risk factors of FSS [69]. However, clinical sample I represented a 

rather selected group of children with a primary diagnosis of 

diabetes and asthma attending a paediatric outpatient clinic. 

Frequent medical specialist visits and repeated enquiries about 

the symptoms attributable to these diseases may have influenced 

the subsequent parental reporting on the child’s symptoms in the 

SAI, i.e. an underreporting of possible unexplained complaints. 

 The convergent validity, i.e. the extent to which the SAI cor-

relates with some theoretically relevant variables, was examined 

by three independent well-known measures of physical com-

plaints (i.e. the CSI, RAP questions and the somatic item in the 

SDQ). They were administered within 3 months prior to the SAI. 

The time lag and also the different time frames used in the meas-

ures could have minimised the correlation due to a fluctuat-

ing/recurrent nature of the physical symptoms involved. Thus, 

self-limited or transient symptoms may be assessed to a lesser 

degree in the SAI than in the CSI in which the assessment period 

is much shorter. Still, we found a statistically significant correla-

tion between the two measures. A significant correlation was also 

shown with the somatic item in the SDQ in which the time frame 

is the past six months. The comprehensive assessment of FSS in 

the SAI as opposed to the assessment of a specific physical com-

plaint may explain the lack of a statistically significant correlation 

between the SAI result and RAP.   

It was not possible to perform a medical assessment of all 

children due to ethical reasons and limited resources. Review of 

medical records has been suggested to be a more reliable method 

of establishing whether particular symptoms are medically unex-

plained than self reports of symptoms [188] and was used in the 

present study to serve as a gold standard for comparison of the 

SAI results. It is, however, debatable whether a medical record 

review should be considered a gold standard as it tends to under-

estimate overall symptom experience because the physicians are 

inclined to describe the most problematic symptoms [189,190]. 

This may explain why more non-impairing FSS were assessed in 

the SAI.  

The reliability of the SAI was examined with regard to the in-

ter-rater agreement of two assessors’ detection of FSS. This was 

high for two physicians even though they had different degree of 

clinical experience and subspecialisation (i.e. a very experienced 

consultant in paediatrics and a senior resident in child and ado-

lescent psychiatry with half a year of paediatric training).  

 

Development and testing of the MRFC 

To our knowledge, a systematic medical record review for FSS in 

paediatric patients has not previously been described, and the 

MRFC was derived from record rating methods proven to be 

usable and reliable in identifying adult FSS patients [174,175].  

The usability of the MRFC was examined on paediatric patients’ 

medical records from the hospitals, but records from the chil-

dren’s GPs were also used in most cases. However, according to 

feedback from the reviewers, it was often difficult to use the GPs’ 

records due to the structure and short descriptions.  

The mean duration of a review was acceptable with a ten-

dency to be shorter as the reviewers became more familiar with 

the procedure. Despite minimal training and supervision of the 

three reviewers, their agreement on FSS was good. Disagreement 

mainly existed among patients with an inconclusive diagnostic 

work-up or with a concurrent physical disease. The two review-

ers, who agreed to the highest extent, worked at the same paedi-

atric department which could suggest that local ‘culture-specific 

aspects’ influenced the reviewers’ conceptual definition of FSS. A 

higher inter-rater agreement may therefore have been achieved if 

more time was spent on training and supervision. 

The agreement on associated impairment was only fair. The 

reviewers reported impairment items difficult to rate as they 

were quite unspecific, and often the information about impair-

ment in the medical records was very sparse. This may well sug-

gest that the review should be supplemented with other sources 

of information, e.g. questionnaires such as the Functional Disabil-

ity Inventory [191] in order to assess impairment more reliably for 

e.g. clinical research purposes.   

  

GENERAL POPULATION STUDY ON 5-7-YEAR-OLD CHILDREN 

(STUDY II, PAPER III & IV)     

Material and methods 

Study design 

The study was a cross sectional general population study. 

 

Study population 

The basic study population was ‘The Copenhagen Child Cohort’ 

(CCC 2000) [192]. This is a birth cohort consisting of all 6,090 

(3,127 boys, 2,963 girls) children born in 16 municipalities during 

the calendar year 2000 in the former Copenhagen County in 

Denmark. The birth cohort was defined as children living in the 

catchment area at time of birth and was selected by means of the 

Danish Central Civil Registration System using the unique civil ID 

number allocated to each individual in Denmark for identification.  

The present study was part of The Copenhagen Child Cohort 

5-7-year follow-up (CC 5-7), carried out between August 2005 and 

December 2007. The overall aim was to investigate mental health 

and psychiatric illness in a two-step design with a general mental 

health screening at step one (Figure 3). At step two, parents of 

screening-positive children, a subsample of children who had 

previously participated in a case-control study at the age of 1½ 

years [193] and 3,000 random sample children drawn at baseline 

were invited to be interviewed at home by lay interviewers from 

the Danish National Institute of Social Research. The parent inter-
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view included measures on mental disorders (DAWBA), on physi-

cal health, FSS and HAS (see below) and on eating behaviour 

problems (Child Eating Behaviour Questionnaire (CEBQ)). The 

analyses in the present study were restricted to the 3,000 ran-

domly selected children.  

 

Figure 3. Flowchart of the 5-7 year follow-up, CC5-7 

 

Data 

Data for the present study were obtained from three sources: 

• Screening questionnaire for mental problems in step one  

• Parent interview on physical health, FSS and HAS in step two  

• Danish national registers 

 

Screening questionnaire 

The parent version of the SDQ was applied in step one in the 

follow-up to screen for mental problems in the children. As previ-

ously described in chapter 3, it is a brief questionnaire in which 

scores for emotional, conduct problems, hyperactivity-

inattention, peer problems and prosocial behaviour can be gen-

erated. The assessment period is the past 6 months. The emo-

tional score, including the specific item on somatic complaints, 

was used in the analyses in the present study. 

 

Parent interview 

The separate parent interview on physical health, FSS and HAS, 

applied in step two, included three different measures: 1) the SAI 

assessing the one-year prevalence and associated impairment of 

FSS as well as the prevalence of HAS, 2) the short parent form of 

the CSI in which the parent rates the extent to which the child has 

experienced 18 different physical symptoms within the past two 

weeks, and 3) questions on RAP. A detailed description of these 

measures is given in chapter 3. 

 

 

 

 

 

Danish national registers 

Data on sociodemographic details and perinatal adversities and 

physical and mental morbidity were obtained from different 

Danish national registers, which cover the whole Danish popula-

tion. 

The variable ‘Social level of living area’ relates to the munici-

pality in which the child was born and was constructed on the 

basis of information from the Danish Central Civil Registration 

System using the categorisation described by Klebak and Osler 

[194]. 

Perinatal data including birth weight and information on 

gestational age, apgar score, maternal parity, parental age, eth-

nicity and whether parents lived together at time of birth were 

obtained from the Medical Birth Register.  

Information concerning ICD-10 diagnoses for birth complications 

and congenital disorders was obtained from the Danish National 

Patient Registry.  

The Psychiatric Central Register contains information about 

all admissions to psychiatric hospitals in Denmark, including out-

patient and casualty department contacts. Information was ob-

tained concerning all ICD-10 diagnoses on mental disorders given 

within the first four years of living. 

Information pertaining to the mother’s education and an-

nual household income at time of the child’s birth was obtained 

from the Integrated Database for Labour Market Research.  

 

Data processing and error checking 

The SDQ was a hard copy questionnaire which was photoscanned 

and turned into explicit variables in a research database. A photo 

file of each questionnaire was kept for error checking. Specific 

error checking involved verification of the child’s master data. 

SDQ scores were generated using standardised algorithms 

(www.SDQinfo.com). Missing values for the emotional score were 

present in 54 subjects, and these were excluded in the relevant 

analyses. 

The parent interview on physical health, FSS and HAS was 

administered in an electronic format. Programming was per-

formed using Delphi 2005 (writing in Pascal) with data transfer to 

databases in Microsoft Access 2003 using Borland Database En-

gine. Interview data were forwarded to the project leader during 

the study period to be checked for missing information. Ninty-

nine (7.5%) interviews were judged as incomplete due to many 

missings values on cleanliness, physical complaints, associated 

impairment and/or open-ended descriptions of possible FSS. In 85 

of these interviews, the missing information was completed by a 

phone call to the families by one of the lay interviewers with a 

median latency from first data collection of 1.15 years. All avail-

able data were used in the final analyses. Specific error checking 

was performed by comparison between master data of the col-

lected data and the baseline cohort data (i.e. verification of serial 

number, name, birth date, gender). Other error checking involved 

answers on presence of physical disease/disabilities, cleanliness, 

unexplained physical complaints and open-ended descriptions on 

possible unexplained symptoms. Questionable answers that could 

not be confirmed or corrected were considered missing. In the 

final data set, there were few missing values with a maximum of 

45 on the item about the child’s general health.   

 

Assessment of general health and concurrent physical disease 

Assessment of the child’s general health and the presence of a 

physical disease during the past year were based on items in the 

SAI. In the analyses, general health was classified in two groups: 
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‘Bad/Poor’, ‘Good/Very good/Excellent’, and concurrent chronic 

physical disease was defined as presence of at least one of nine 

different diseases on a predefined list, i.e. asthma, heart disease, 

epilepsy, rheumatic disease, kidney disease, diabetes, severe 

vision/hearing problem, disorders affecting the function of nerves 

and muscles, and other serious physical disease or handicap (to 

be specified). 

 

Assessment of FSS and definition of impairing FSS 

The assessment of FSS in the SAI was performed by the same two 

clinical assessors as in study I. After independent rating, all possi-

ble cases were jointly discussed to reach consensus on case 

status.  

A priori definition of impairing FSS was based on the defini-

tion for a functional disorder previously presented by Fink et al, in 

which the symptoms should cause excessive worry or discomfort 

or lead the person to seek treatment [9]. Thus, children where 

only assigned a diagnosis of impairing FSS if their symptoms 

caused significant distress, social impairment, high use of health 

resources and/or substantial absence from daycare or school 

based on answers to structured questions in the SAI. In the pre-

sent study, the threshold for impairing FSS was set at 1) ‘A me-

dium amount’ of distress and/or social impairment corresponding 

to the threshold in the DAWBA measures [195], and/or 2) hospi-

talisation and/or at least three doctor’s visits and/or 3) at least 1 

week of absence from daycare or school during the past year due 

to FSS.  

Other SAI variables regarding FSS used in the present analy-

ses were 1) duration of FSS classified in two groups: < 6 months, ≥ 

6 months, 2) parent worries and 3) family burden due to the 

child’s FSS classified in two groups: ‘Not at all/A little’, ‘A medium 

amount/A great deal’, 4) use of pain medication due to FSS on a 

2-point scale: ‘Yes’, ‘No’, and finally 5) stress as a possible con-

tributing factor to FSS classified in two groups: ‘No’, ‘Maybe/Yes, 

definitely’. 

 

Assessment of HAS and definition of severe HAS 

Health anxiety symptoms (HAS) were defined by parental reports 

on three items in the SAI concerning the child having excessive 

worries about its health, displaying a tendency to complain about 

physical symptoms when nothing serious seemed to be wrong, 

and/or being difficult to reassure when having these worries / 

physical symptoms. The possible response categories were: ‘No’, 

‘Yes, a little’ or ‘Yes, a lot’. A positive score for mild HAS was given 

if the response was ‘Yes, a little’ to at least one of the items. 

Correspondingly, a positive score for severe HAS was given if the 

response was ‘Yes, a lot’ to at least one of the items. 

STATISTICAL ANALYSES 

Attrition analyses were performed using the SAS statistical soft-

ware package version 9.1 

(http://support.sas.com/documentation/onlinedoc/91pdf/index.

html). Other management and analyses of data were performed 

using the STATA statistical software package, version 9.0 

(www.stata.com). 

Prevalence estimates were given with 95% CIs.  

The inter-rater reliability of FSS detection in the SAI was deter-

mined by the kappa coefficient. Univariate logistic regression 

analyses were conducted to evaluate the association between 

different SAI variables, CSI score, the presence of RAP and impair-

ing FSS. Adjustment for concurrent physical disease was carried 

out by multiple logistic regression analyses. The associations were 

presented as OR with 95% CIs.  

Associations between the level of HAS and different physical 

health problems, emotional symptoms, impact due to FSS and 

parental worries about the child’s FSS were assessed by χ2 

tests.  

RESULTS (PAPER III & IV) 

Attrition analyses 

Among the 3,000 randomly sampled children, data were obtained 

for 1,327 (667 girls, 660 boys, median age: 6.1 years) (Figure 1). 

Additionally, 4 subjects had at least one missing item on HAS, and 

these were excluded from the HAS analyses.  

The attrition analyses were based on register data. Com-

pared with the remaining children in the cohort, alive at the age 

of five (N=4,575), the participating group included more children 

with high socioeconomic status, e.g. a highly educated mother, 

living in an area of high social level and in a household with a high 

annual income at the time of the childs birth, and more children 

of Danish origin. Detailed attrition analyses are shown in supple-

mental data, paper IV (see appendices, chapter 10). 

 

General health and concurrent physical disease 

Less than 2 percent (N=25, 1.9%) were reported by the parents as 

having a bad or poor general health during the past year. 

Ten percent (N=133) were reported to have at least one of the 

chronic physical diseases according to a predefined list in the SAI 

(Table 7). Thirteen of the children had more than one type of 

disease. 

 

Table 7. Parent-reported physical diseases among 1,327  

5-7-year-old children  

 
* E.g.: cancer, metabolic disorders, genetic syndromes, celiac 

disease, eczema and allergy  

 

 

FSS results 

• The 1-year prevalence of any FSS in 5-7-year-old children 

was 23.2% (95% CI: 21.0-25.6% (N=308), see Figure 4), with a 

duration of 6 months or more in 58.2%. This means that the 

1-year prevalence of FSS with ≥ 6 months duration was 

13.4% (N=178)  

• FSS were more prevalent in girls than in boys (27.6% 

(N=184/667) vs. 18.8% (N=124/660), p< 0.0001) 

• In 27% (N=83) of the FSS cases, the symptoms were reported 

as ‘Maybe/Definitely’ attributable to stress 
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• Forty percent of the children with FSS had more than one 

type of FSS (i.e. multisymptomatic FSS) (N=124). This corre-

sponds to the presence of multisymptomatic FSS in 9.3% of 

all the children in the study 

• Pain complaints, i.e. limb pain, headache and/or stomach 

ache were the most prevalent types of FSS occurring in 280 

of the 308 FSS cases. In 21.4% (N=66) of the FSS cases, at 

least two of the three pain symptoms co-occurred, and all 

three co-occurred in 4.9% (N=15). This corresponds to the 

presence of multiple pain in 5% of all the children in the 

study  

• Pain complaints were also reported to be the most promi-

nent type of FSS in the majority of cases. This pattern was 

similar among children with non-impairing and impairing FSS 

(data not shown). Except from constipation and diarrhoea, 

other prominent types of FSS were rare 

• Impairing FSS were found in 4.4% (95% CI: 3.3-5.6% (N=58)). 

• Compared with children with no or non-impairing FSS, chil-

dren with impairing FSS were statistically significantly more 

likely to:   

� be reported to have a concurrent physical disease and 

 a bad general health during the past year 

� have a higher CSI score and rate of RAP  

• Compared with children with non-impairing FSS, children 

with impairing FSS were statistically significantly more likely 

to:    

� receive pain medication due to FSS 

� have parents reporting worries and family bur den  

           due to FSS 

� present multisymptomatic FSS  

 

Figure 4. One-year prevalence of FSS 

 

 
Total percent with 95% CI is shown for different subgroups 

 

HAS results 

• Among 5-7-year-old children, 17.6% (95% CI: 15.6-19.8%), 

fulfilled the criteria of having HAS 

• No statistically significant gender difference was demon-

strated 

• Severe HAS was reported by the parents in 2.4% (95% CI: 

1.7-3.4% (N=32)) 

• The level of HAS was associated with parental-reported 

health problems in the child, i.e. a general poor health, con-

current physical disease and physical complaints including 

FSS. Stratifying for the presence of a physical disease did not 

change the results 

• In children with FSS, we found strong associations between 

the level of HAS and the impact of FSS in terms of number of 

doctor’s visits and missed school and/or daycare due to the 

child’s FSS and degree of parental worries about the child’s 

FSS 

• Emotional symptoms rated by the SDQ were positively asso-

ciated with the presence of HAS 

METHODOLOGICAL DISCUSSION (PAPER III & IV) 

Representativeness of sample  

Denmark is a small country with a homogeneous population of 

about five and a half million people. The representativeness of 

the cohort compared with the general population of Danish chil-

dren in this age group is fair to good. The CCC 2000 includes 9% of 

all children born in Denmark during the year 2000. It is represen-

tative of Danish children born in 2000 as far as gender, birth 

weight, gestational and apgar score is concerned (Table 8) [192] 

but includes more children with non-Danish origin (14.7% vs. 

9.2% in the general population). Furthermore, the catchment 

area is primarily urban. Higher levels of FSS in children in immi-

grant families and in urban populations have been reported 

[43,90]. Thus, we would expect a higher prevalence of FSS and 

maybe also HAS in this cohort than for Danish children in general. 

However, the selective attrition of families with parents of non-

Danish origin may have equalised the skewness with regard to 

ethnicity. Furthermore, selective attrition in general of children 

with a putative risk of FSS, such as low socioeconomic status [70], 

may also have biased the prevalence estimates in the other direc-

tion.  

Physical health problems have been described to precipitate 

or co-exist with FSS [69] and also to play a contributory role for 

HAS [196]. A high or low occurrence of physical health problems 

in our study sample may therefore influence the prevalence 

estimates of FSS and HAS. However, our study sample can be 

seen as comparable with the general Danish population on this 

aspect based on the following: 1) the attrition with regard to 

biological variables, i.e. gender, birth weight, gestational and 

apgar score was not clinically significantly skewed in the study. 

With reference to representativeness of the cohort in general 

(Table 8), the study sample could be regarded as representative 

for the general population on these parameters, 2) the preva-

lence (10%) of chronic physical diseases in the present study 

corresponds to the reported prevalence of long-term illness (cov-

ering diabetes, visual impairment, hearing problems, speech 

problems, nervous disorder, epilepsia, gastric disorder, asthma, 

allergy, eczema, physical disablement, overweight and hyperac-

tivity) of 12.8% in a representative sample of Danish children, 

aged 2-12 years [197]. Even though the included diseases disabili-

ties between the mentioned study and our study are not quite 

the same, the comparable numbers suggest that our study sam-

ple is representative with regard to serious physical health prob-

lems. 

 

Data quality 

Data collection involved about 30 lay interviewers without medi-

cal training and only two clinical assessors (i.e. physicians), which 

made it economically feasible. The lay interviewers asked pre-

scribed questions verbatim in a preset order, and the informants’ 

responses were recorded with a minimum of interpretation or 

clarification on the interviewers’ part. This approach should de-

crease variability in content due to differing interviewing styles 

[198]. However, a variation in case frequency among the lay 
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interviewers was observed. This may partly be explained by the 

assignment to the individual interviewers of different geographi-

cal areas with varying sociodemographic profiles and thereby 

basic rates of FSS/HAS in the children examined. Optimally, we 

would have liked to examine the inter-rater reliability between 

the lay interviewers, but this was not possible due to the number 

of interviewers, limited resources and because we did not wish to 

overburden families whom we wanted to engage in a longitudinal 

study. We did perform quality control monitoring of the collected 

data throughout the study with feedback to the interviewers to 

try to prevent them from drifting into idiosyncratic techniques.  

There was a long latency of performing the reinterviews due 

to practical reasons (median latency from first data collection: 

1.15 years). In order to minimise recall bias, the already collected 

information was summarised for the informants before the miss-

ing information was obtained.  

 

Specific points concerning assessment of FSS 

To measure FSS, the SAI combines the advantages of a highly 

structured interview with the advantages of a clinical review. This 

could potentially increase the diagnostic consistency and validity 

of FSS compared with assessment of FSS based on symptom 

checklists [28,146,147]. However, the SAI’s categorisation of 

symptoms into functional and not functional must still be inter-

preted with some caution. Like the majority of epidemiological 

studies in this area (see Table 3), we did not have objective data 

(e.g. laboratory evaluations) or a physical examination which 

could provide more hard indicators to decide the physical basis of 

the symptoms classified as functional. The assessments relied on 

the parental reports and clinical evaluation of this information, 

and therefore we cannot be completely certain that none of the 

symptoms rated as functional had a medical explanation. To 

minimise this potential problem of misclassification, the inter-

viewers were instructed to perform the full SAI interview, i.e. 

including detailed symptom description, in case of the slightest 

doubt about the origin of the reported symptoms in order to 

allow for clinical evaluation. Furthermore, the two clinical asses-

sors discussed all cases to reach consensus. The symptoms could 

be rated as not, probably or certainly functional, but in the final 

analyses, only children with certain functional symptoms were 

classified as cases.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 8. Representativeness of the Copenhagen Child Cohort 

2000 

 

The data were obtained from the National Health Service of 

Denmark 

 

Specific points concerning assessment of HAS 

The measurement of HAS relied on three items that were con-

structed to reflect cognitive symptoms believed to be characteris-

tic for health anxiety in adults. We demonstrated a good face 

validity in a pilot study, but the items were not further validated.  

To our knowledge, the only specific instrument to measure health 

anxiety in children (aged 8-15 years) is the Childhood Illness Atti-

tude Scales (CIAS) [60]. We chose not to use this as it only exits in 

a self-report version and probably would not be age-appropriate 

for children younger than 8 years. It is also quite long consisting 

of 35 items, which was judged by us to be too many in a study in 

which the main aim was to assess FSS. However, according to a 

recently reported factor analysis on the CIAS items [165] and new 

empirically established diagnostic criteria for health anxiety in 

adults [199], other items may have been relevant to include, e.g. 

items intended to assess behaviour motivated by concerns re-

garding illness (help seeking) or items concerning suggestibility or 

obsessive rumination about illness. Still, especially internalising 

symptoms may be difficult to reveal when using parental reports 

[153], but, as emphasised previously, in young children, parent’s 

reports are inevitable sources of information. 

 

Specific points concerning assessment of emotional symptoms 

The SDQ measures the child’s symptoms and positive attributes in 

5 domains: emotional symptoms, conduct problems, hyper-

activity-inattention, peer relationship problems, and prosocial 
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behaviour. The present analysis concentrates on the first four 

domains, especially on the first domain, whereas the impact 

supplement was not included. Thus, report of emotional symp-

toms can indicate but does not necessarily mean that the child 

has clinically significant emotional problems. Furthermore, as 

with assessment of FSS and HAS, parents’ reports may also un-

derestimate the child’s emotional symptoms.  

The associations of HAS and emotional symptoms were ex-

amined with a time lag in data collection as the SDQ was per-

formed in step one and information on HAS was obtained in step 

two in the follow-up. The time lag varied to a considerable degree 

(median lag time: 228 days). However, as the assessment period 

in the SAI refers to the last year, whereas the SDQ refers to the 

past 6 months, a cautious conclusion is that contemporary emo-

tional symptoms and HAS were examined. 

GENERAL DISCUSSION 

Study I. Development of measures 

Overall strengths and comparison with other measures 

Before a detailed discussion on the epidemiological findings, a 

more critical issue will be raised, namely, if it was really necessary 

to develop a new measure of FSS considering the problems asso-

ciated with undertaking such a task.  

With respect to the resources available for training and su-

pervisions of interviewers in the present epidemiological study, 

we found it advantageous to conduct a structured interview 

(administered by lay interviewers) rather than a semistructured 

interview (administered by clinical or highly trained interviewers) 

[200]. However, when using structured diagnostic interview data 

in community surveys to assess conditions without detectable 

pathophysiology, it has been suggested to include an element of 

clinical re-appraisal to increase the validity and clinical relevance 

[201]. With these considerations and study conditions and a 

review of existing measures in mind, it was clear to us that we 

needed a new measure to pursue our main research question, 

namely to assess the full range of FSS and associated impairment 

in young children in a large population-based study.  

Compared with existing measures, the SAI has some poten-

tial strengths. First, it is derived from an existing but unpublished 

DAWBA section on somatoform disorders. The original structure 

has been preserved, so it can still easily be administered together 

with the DAWBA interview. Thus, as the DAWBA, it uses a best-

estimate approach by combining highly structured questions with 

additional material, if necessary, to allow for a final judgment of 

the presence and severity of symptoms by qualified clinical asses-

sors. Second, significant revisions of content made the SAI more 

appropriate for young children and offered the possibility to 

assess symptoms instead of diagnoses. Symptom assessment is 

highly relevant as one of the great challenges in this area is the 

development of a coherent and clinically meaningful nosology for 

functional disorders in children [11,12]. Assessing the range of 

possible presentations of FSS in young children gives the oppor-

tunity to empirically test the usefulness and meaningfulness of 

various case criteria. Third, in contrast to existing interview sec-

tions on somatisation for younger children [149,153,169], we 

examined the psychometric properties in terms of an external 

validation and the inter-rater reliability of the clinical assessors on 

their assessment of FSS. Fourth, we also examined the userfriend-

liness which is rarely reported in a systematic way in papers on 

new measures. This aspect is highly relevant as respondent ac-

ceptance is important with regard to obtain good response rates 

[202].  

The development of the MRFC was a spin-off of the prelimi-

nary validation of the SAI. In order to compare the SAI results 

with information from clinical assessments, it was necessary to 

perform a medical record review as different unspecific diagnoses 

were used for children with FSS. Relatively high rates of dis-

agreement between general paediatricians’ opinions about the 

presumed cause of pain and the optimal diagnostic approach for 

children with unexplained chronic pain have been shown [203]. 

We therefore needed a systematic procedure to reduce the vari-

ability in the way FSS diagnoses were made by the reviewers.  

Record review methodology to identify paediatric FSS pa-

tients is very sparse [204], and very few methods have been 

described for adults [174,175]. Especially, it may be difficult to 

address the fundamental issue, namely how to identify clinical 

patterns in the record information that indicates FSS. We adapted 

the approach by Smith et al. They developed a method for record 

reviews on adult patients by which reviewers made FSS diagnoses 

based on identification of individual symptoms and determination 

of the degree and results of medical work-up for the symptoms. 

The procedure proved to succesfully identify and classify subjects 

with FSS for a clinical trial [174].   

 

Limitations 

Some limitations need to be addressed. Ideally, we would have 

wanted to measure the SAI’s test-retest reliability as it can be 

argued that this is the first critical step in establishing the validity 

[186]. However, one may expect a low stability over longer inter-

vals simply due to the natural history, i.e. fluctuating patterns, of 

FSS. We would also have liked to compare the SAI with other 

interview sections on somatisation such as the PAPA/CAPA 

[148,149,169,198], but designs that involve administration of two 

quite lengthy interviews in fairly rapid succession could be prob-

lematic due to attenuation problems, i.e. the tendency that in-

formants admit to fewer problems on the second interview [205]. 

We did though compare the results of the SAI with the results of 

one of the most used and validated check lists, the CSI, and found 

a good correlation. We did not examine the reliability at lay inter-

viewer level. This could be relevant as interviewers’ capabili-

ties/interviewing styles have been reported to also matter to a 

high degree, even with respondent-based interviews [189,198].  

Regarding the MRFC, this method is limited by the potential 

lack of sufficient details in the material to make a ‘definite rating’. 

Thus, comparisons of record review studies with clinic surveys 

suggest that symptoms often go unrecorded [189]. Furthermore, 

our study did not involve examination of the validity of the record 

review diagnoses, e.g. stability over time; neither did we examine 

the MRFC’s usability in different settings. The reviewer training 

and demonstration of the reviewers’ skills before performing 

individual record review was very sparse compared with the 

procedure described by Smith et al [174]. This may have resulted 

in a higher review variability. Finally, as the current version of the 

MFRC requires the knowledge and the diagnostic skills of experi-

enced paediatricians and is quite time consuming, it is primarily 

for research purposes at this point.  

 

Study II. General population study 

Overall strengths  

Part of the novelty of this study lies in the examination of a wide 

range of reported symptoms in a non-clinical sample of young 

children providing a perspective in which clinical presentations 

may be evaluated in this age group. The cross-sectional design 

gave a unique opportunity to perform explorative analysis of co-
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occurrence between the different symptoms, i.e. FSS, HAS and 

emotional symptoms, in this specific age group.  

Ideally, epidemiological prevalence studies should be based on 

large and representative populations. The present study is quite 

large-scaled, and the prevalence estimates of both FSS and HAS 

were determined with rather narrow confidence intervals. Based 

on parental reports on children in a well- defined birth cohort, we 

performed a comprehensive assessment of FSS in young children. 

This is in contrast to the majority of studies on this age group, 

which mainly have concentrated on a single or few symptoms 

(see Table 3). We also used criteria for impairment to detect the 

number of children with FSS with a potential need for clinical 

intervention. This is furthermore in contrast to most studies, 

which have not included items on how the symptoms influenced 

the child. We examined a narrow age range to provide specific 

data for young children, whereas some studies have reported a 

general prevalence estimate for a much broader age range. Com-

pared with other studies, we used a quite long time frame, a year, 

with the intention to assess recurrent symptoms and at the same 

time minimise the assessment of self-limited or transient symp-

toms without clinical significance. Finally, the collected informa-

tion was rated clinically to judge whether the reported symptoms 

could be explained by a physical disease. We believe that this 

approach increases the diagnostic validity of FSS compared with 

most other studies in which symptoms have been assumed to be 

functional based on the low rate of chronic physical disease 

among normal children or in which children with a reported con-

current chronic physical disease have been excluded.  

Also based on parental reports, the prevalence of HAS and 

their association with physical health and emotional symptoms 

were examined. To our knowledge, this is the first study to pro-

vide standardised assessment of HAS symptoms in such young 

children. 

  

Comparison with other studies 

As mentioned in the introduction, the wide variation in sampling, 

measures, case definitions and use of informants in addition to 

differences in age range and type of and number of FSS studied 

complicates comparison of results.  

In the present study, the data are based on parental reports 

of children’s FSS and HAS with the obvious restriction that the 

effect of parents’ own health beliefs on the obtained information 

could not be taken into account. However, the one-year FSS 

prevalence of 23.2% corroborates the findings in other studies 

examining several symptoms in young children using parents’ 

and/or children’s reports [27,43,142]. In a Nordic survey from 

1996 on health and well-being of 10,317 representative children 

aged 2-17 years, the parents were instructed to fill in a question-

naire, including items on ‘psychosomatic complaints’, together 

with the child, if possible [88,142]. In the subsample of children 

aged 7-12 years (N=3,816), 25% complained of at least one symp-

tom occurring weekly or every other week. The corresponding 

prevalence among children aged 2-6 years (N=3,351) was 17.6%. 

Our sample included children aged 5-7 years, and in Denmark 

school entry is often at the age of six. Starting school increases 

symptom reports [2,206], and this may partly explain why our 

prevalence estimate is closer to the one reported in school chil-

dren than in preschool children. Our overall prevalence estimate 

is also comparable to another large population-based study on 3-

5-year-old Spanish children. Parental reports were used to exam-

ine the presence and frequency of five somatic complaints (stom-

ach aches, headaches, leg pain, tiredness and dizziness) [43]. 

Frequent somatic complaints (four or more times during past two 

weeks) occurred in 20%. Finally, in a large population sample of 

Dutch children aged 0 to 18 years, questionnaires regarding 

chronic pain (defined as recurrent or continuous pain for more 

than 3 months) were filled in by parents to the young children, 

i.e. ages of 0-7 years, and by the children themselves from 8 years 

and up. Chronic pain (various locations) occurred in 19.3% of the 

children aged 4-7 years [27].  

Several studies have demonstrated that the inclusion of im-

pact criteria decreases prevalence estimates [170,200]. Berntsson 

et al reported that among Nordic 7-12-years-old children, the 

symptoms were mild in 16.7%, moderate in 7.5% and severe in 

0.8% [142]. Among the Spanish preschool children, ‘frequent 

symptoms complainers’ (20%) were more likely than children with 

no complaints to have absence from preschool, to attend paedi-

atric clinics and to present emotional and behavioural symptoms. 

The latter study suggests a somewhat higher number of children 

with impairing FSS compared to the result of 4.4% of impairing 

FSS in our study. However, in the study on Spanish preschoolers, 

the symptom reporting period was short (2 weeks), which may 

have implied inclusion of more children with short-lived or tran-

sient symptoms.  

No gender difference was reported in the before mentioned 

study, which is in contrast to our findings showing that girls had a 

higher prevalence of FSS than boys. Methodological and/or cul-

tural differences may account for these differences, and in gen-

eral the epidemiological research presents conflicting results on 

gender and FSS in prepubertal children [3].  

We found that 9.3% presented more than one type of FSS, i.e. 

multisymptomatic symptoms, which is corroborant with the 

findings in another Danish study by Oster 25. He assessed the 

prevalence of headache, abdominal pain and limb pain in children 

aged 6-19 years and found a prevalence rate of 9.2% for multiple 

pains (combination of two or three sorts of pain); however the 

period for recall was unspecified. In a large population sample of 

Dutch children aged 0 to 18 years, Perquin et al reported chronic 

pain with more than one location in 12.9%. 

The present findings confirm pain complaints, i.e. headache, 

stomach aches and pain in limbs to be the most frequent and 

dominating types of FSS in this age group [27,43,134,197]. More-

over, we found considerable co-occurrence between these symp-

toms in accordance with several other studies [24-26,134].  

FSS was statistically significantly associated with the pres-

ence of a chronic physical disease. Physical illness or ailment have 

been described to precipitate a somatising disorder or co-exist 

with it in many cases, which may suggest a physical vulnerability 

[69]. Specifically in a comparative study on childhood CFS and 

emotional disorders, physical illness precipitants and a prior 

history of recurrent infections as reported by parents were more 

prominent in children with CFS [68].  

In the present study, the childrens’ physical symptoms were 

also assessed by the presence of RAP and the score on the short 

version of the CSI. In total, 9.3% were reported to have experi-

enced at least three bouts of stomach aches during the past three 

months, but only 3.5% had pain severe enough to affect their 

activities, i.e. stopped playing, went to bed, were seen by a doc-

tor or stayed home from school or daycare. This is in contrast to 

the majority of studies on RAP in young children reporting a 

prevalence of ≥10 %[24] [34,134]. However, different definitions 

of RAP, among these different versions of Apley’s criteria, have 

been used [207], which could to some extent explain the variation 

in results. Thus, we applied the rather strict and specified defini-

tion used in a recent Danish population-based study on children 
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aged 9-13 years [139]. In this study, they reported a RAP preva-

lence of 12%, but the different age groups plus the use of self-

reports and not parental reports make a direct comparison with 

our result difficult.  

The mean score on the short parental version of CSI was 

1.37 (range 0-23). This is a lower score compared to the mean CSI 

score of 5.20 (range 0-29) reported in well patients [157]. How-

ever, the latter children had been treated for an acute minor 

illness or injury at a paediatric clinic or emergency room and may 

therefore represent a selected group. Moreover, the mean age of 

these children was considerably higher (11.5 years) compared to 

mean age of 6.1 years in the present study. In a study on pain 

reactivity and somatisation in preschool children, the mean score 

on the full parent version of CSI (35 items) was also quite low: 

3.48 [1]. 

 In the present study, HAS according to specified criteria and 

by the use of parental reports were found in 17.6% of 5-7-year-

old children, and 2.4% had ‘severe’ HAS. To our knowledge, no 

previous studies have aimed at estimating the prevalence of HAS 

in young children, but our findings corroborate results from stud-

ies of regular health anxiety in adults in population-based samples 

in which prevalence figures of 0.02-7.7% have been reported. Our 

findings also support results from studies on older children and 

adolescents. Eminson et al examined adolescent attitudes sur-

rounding illness by the use of the Illness Attitude Scales (IAS) as 

well as the lifetime prevalence of physical symptoms in a school 

population of 805 students (ages 11-16 years) [58]. Participants 

who endorsed an elevated number of symptoms scored signifi-

cantly higher on 7 IAS subscales than lower symptom scorers 

indicating more distress about illness and more treatment experi-

ence. Taylor et al described everyday bodily experiences and 

health concerns in a general population study of adolescents, 12 

to 16 years of age, in which subjects with a chronic medical condi-

tion were excluded. ‘Worry a lot about health’ was endorsed by 

50% [30]. Wright et al developed and examined the psychometric 

properties of the Childhood Illness Attitude Scales (CIAS), which 

evaluates health anxiety in school-age children (ages 8-15 years) 

[60,165]. In 201 school children with a mean age of 10.9 years, 

the average CIAS total score was 59 (range 38-87) out of a possi-

ble range of 33 to 99. Thus, these studies provide an indication 

that school aged children and adolescents do experience signifi-

cant health anxiety. As in studies on adults [199,208], Wright et al 

found no significant gender difference which corresponds to our 

findings; neither did they find a significant correlation with age 

and the total CIAS score. They described significant associations 

between CIAS total score and measures of childhood anxiety 

sensitivity, fear and depression, and in the present study we 

found a significant association between emotional symptoms and 

HAS. These findings are consistent with adult studies reporting 

co-occurrence between illness worry, numerous physical symp-

toms, anxiety and depression[57]. 

 

Limitations 

Beyond the specific considerations in chapter 4 regarding the 

representativeness of the study sample and the assessment of 

FSS, HAS and emotional symptoms, there are some main, overall 

limitations to be addressed. First, the measures of FSS and HAS 

were based on a single informant, i.e. parental report. Parents 

have been shown in general to underreport childrens’ physical 

symptoms and illness worries[30,153]. However, parents’ percep-

tion of, and willingness to tolerate, physical symptoms in the 

child, and the parents’ own attendance history, health anxiety 

and perception of physical symptoms have been shown to be 

important factors for childhood attendance in general practice 

[209] and may also influence the presence and reporting of both 

FSS and HAS in children [83,84,210-212]. In the present study, we 

did not obtain data on these factors and consequently could not 

control for them in the analyses. Second, the assessment period 

was the past year, which is quite long compared to other studies, 

and problems with recall bias cannot be ruled out. Thus, adults 

have been shown to be able to accurately recall and rate the 

severity of their own pain or discomfort for a period of 3 months 

[213], whereas lifetime symptom reporting is unreliable [171]. 

Third, the selective attrition, described in detail in chapter 4, of 

families with children with a putative risk of FSS may have biased 

the prevalence estimates, i.e. led to an underestimation. More-

over, the parents were informed that the aim of the study was to 

investigate the development and well-being of children in order 

to obtain knowledge about prevention of mental problems. This 

may have demotivated parents to children with somatic/physical 

problems to participate, which may further have led to an under-

representation of children with FSS in the investigated sample. 

Fourth, because our data are cross–sectional, we cannot infer 

causality between FSS, HAS and emotional symptoms and limita-

tions in every day functioning. Fifth, the relatively small number 

of cases with severe HAS and impairing FSS reduces the power of 

associations and hampers the possibilities for performing multiple 

logistic regression analysis or stratified analyses to adjust for 

other potential important confounding variables than comorbid 

chronic physical disease, e.g. sociodemographic characteristics.  

CONCLUSION 

Main conclusions in relation to aims 

I. Development and validation of a comprehensive measure to 

assess FSS in young children 

The Soma Assessment Interview (SAI) developed in this study 

offers comprehensive assessment of FSS and their associated 

impairment in young children in population-based studies. It is 

readily accepted, relatively quick to complete and it demon-

strated good validity in terms of discriminative and convergent 

validity. Currently there is no satisfactory ‘gold standard’ for FSS 

measurement. Further refinement and ascertainment of the SAI’s 

construct validity is an ongoing task, which should be supported 

by additional measurements of concurrent and predictive validity, 

e.g. by head-to-head comparison with the SAI and other standard 

assessments. 

 

II. Development and testing of a systematic medical record 

review for FSS in children 

The Medical Record Review for Functional Somatic Symptoms in 

Children (MRFC) developed in this study allows identification of 

subgroups of paediatric patients with multisymptomatic FSS, 

long-term and/or impairing FSS based on already collected data. 

Paediatricians identifying FSS directly from this systematic exami-

nation of paediatric medical records were in good agreement.  

A medical record review may not be regarded as a ‘gold standard’ 

for FSS, but still the MRFC can serve as a tool to perform external 

validation of new measures of FSS in children. It may also prove 

useful for validation of case findings in both clinical and epidemi-

ological research.  
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III. Functional somatic symptoms (FSS) and their impairment in 

5-7-year-old children 

The present study shows that FSS are common in 5-7-year-old 

children from the general population with a 1-year prevalence of 

23.2%. Girls have a higher overall FSS prevalence than boys and 

pain complaints, i.e. limb pain, abdominal pain and headache, are 

the most prevalent types of FSS with considerable co-occurrence. 

A subgroup of 4.4% of the children present impairing FSS defined 

as FSS causing substantial discomfort, impairment of everyday 

life, absence from daycare or school and/or help-seeking in the 

health care system. These children may have a likely need for 

clinical intervention. Thus, the findings suggest an early onset of 

impairing FSS and point to the need for clinical and preventive 

intervention in a substantial proportion of young children.  

 

IV. Health anxiety symptoms (HAS) and their associations with 

health problems in 5-7-year-old children. 

The present study shows that among 5-7-year-old children, 17.6% 

present HAS and 2.4% prominent HAS. The level of HAS is associ-

ated with parent-reported health problems in the child, i.e. a 

general poor health, concurrent physical disease and physical 

complaints including FSS. In the subgroup of children with FSS, we 

found strong associations between the level of HAS and number 

of doctor’s visits and missed school and/or day care due to the 

child’s FSS as well as the degree of parental worries about the 

child’s FSS. Emotional symptoms measured by the SDQ were 

positively associated with the presence of HAS at this age. The 

findings suggest that HAS are prevalent at 5-7 years of age and 

associated with impairing child health problems in the area of FSS 

and emotional symptoms.  

CLINICAL PERSPECTIVES 

Study II provides standardised information on FSS and HAS on a 

large sample of 5-7-year-old children in a little explored area. 

Although principally an epidemiological study, the findings em-

phasize that in a substantial proportion of young children, FSS are 

associated with impairment. The findings also suggest a close link 

between FSS, HAS and possibly also emotional problems. There-

fore, it seems important that clinicians pay attention to children, 

in whom FSS tend to cluster and are associated to school absence, 

doctor’s visits, distress, social impairment and illness worries.  

In this context, the two standardised/systematic measures of FSS 

types described in study I may prove useful. Though at this point 

primarily intended for research, both measures may have poten-

tial in the clinical service evaluation of children as young as 5 

years old. The synthesisation of information from multiple 

sources may be helpful to identify children with clinically signifi-

cant FSS as early as possible in a clinical setting. The MRFC along 

with information obtained directly from patients and their proxies 

and an objective medical examination could be a useful approach 

for classifying children with physical complaints. An important 

task in this respect would be to further refine the procedure to 

make it more cost-effective, e.g. by further testing and feedback 

by clinicians in different settings. Also examination by use of the 

SAI, subject to further validation, could be very useful as part of a 

systematic clinical assessment of paediatric patients referred with 

possible FSS.  

Early identification of ‘at risk’ children could lead to inter-

vention to prevent development of regular functional disorders in 

later childhood. The use of psychoeducation and cognitive behav-

ioural techniques to alter the parents’ and/or the child’s symptom 

interpretation may be useful approaches in this respect.  

RESEARCH PERSPECTIVES  

Future research on new measures 

In research, standardised assessment measures are essential if 

the results are to be meaningful across studies. An important step 

would therefore be to further investigate the psychometric prop-

erties of the SAI. Especially examinations of inter-rater reliability 

at lay interviewer level, test-retest reliability and internal consis-

tency may be important tasks in future studies.  

Further research could also engage in a refinement of the 

interview by supplementary qualitative analyses. This could yield 

more detailed knowledge on e.g. which physical complaints chil-

dren in different age groups spontaneously report as well as the 

informants’ interpretation of the physical complaints in the pre-

sent list. For example ‘heart beating’ may be related to normal 

activities and positive experiences in life (excitement) rather than 

being perceived as a complaint.  

 

Future research on FSS in children from CCC 2000  

Existing data on the children in CCC 2000 on infant health and 

family background collected prospectively by community health 

nurses between first week of the child’s life and 10 months of age 

and data obtained from national registers [193,214] provide a 

unique opportunity for examination of potential risk fac-

tors/predictors of FSS in young children, e.g.: 

• Birth complications 

• Non-organic failure to thrive (FTT) 0-10 months 

• Markers for abnormal neuro-cognitive development 0-10 

months such as deviant language development   

• Regulation problems 0-10 months such as sleeping, feed-

ing/eating and/or emotional regulation problems 

• Sickliness during the first five years of living   

Based on data from the present follow-up, it could also be inter-

esting to examine psychiatric comorbidity (DAWBA data) and the 

co-occurrence between FSS and eating problems (CEBQ data). 

Future follow-up studies of the cohort, the next is planned for 

when the children are 10-12 years of age, could provide informa-

tion on the developmental changes, continuity and course of FSS 

in childhood. 

Finally, register-based data on parental physical and mental 

illness and use of health resources could be used in studies on 

familiar risk factors for the development of FSS in children.   

 

Suggestions for future research in general 

Design and validation of standardised assessment tools of 

FSS is an ongoing task. Also, there is a need for more epidemiol-

ogical studies comparing the numbers, prevalence and severity of 

FSS in community and paediatric samples to provide empirical 

basis for age-appropriate diagnostic criteria for functional disor-

ders in children. A relatively low concordance between parents 

and older children’s reports is generally consistent with the litera-

ture. Therefore, a critical issue will be to determine which infor-

mant in children, especially in older children, is the better to 

provide information, or how different information should be 

combined to obtain the most valid results. 

Our findings suggest that FSS and HAS are closely linked, 

which may imply a high comorbidity, a diagnostic overlap due to 

similarity between the symptomatology asked for (displaying a 

tendency to complain about physical symptoms) or reflect a 

general factor of somatisation rather than the existence of spe-

cific subtypes. It is also unclear whether HAS are a consequence 

of having FSS (uncertainty-inducing symptoms) or whether it is a 

primary factor leading to FSS. Future research should through 
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longitudinal studies examine whether specific pictures of somati-

sation are chronic or if it is rather a remarkable degree of fluctua-

tion or mobility between different types of somatisation suggest-

ing an overall phenomenon with variations in the clinical picture 

over time.  

Finally, elucidation of the close links between FSS, HAS and 

emotional disorders are also called for. In this context, possible 

hypotheses could be: 1) there is a common genetic vulnerability 

for the development of FSS, HAS and emotional disturbances, 2) 

FSS cause mental distress, 3) FSS are an early expression of emo-

tional disorders and/or 4) FSS present a certain subgroup of emo-

tional disorders in children.  

LIST OF ABBREVIATIONS 

 

SUMMARY 

Medically unexplained or functional somatic symptoms (FSS) in 

children constitute a major clinical problem. However, research 

data on FSS in young children are few, and epidemiological stud-

ies are hampered by lack of good standardised measures.  

The present thesis consists of two studies:  

In study one, we developed two measures to assess FSS in 

young children. The first measure is a parent interview, the Soma 

Assessment Interview (SAI), to assess the 1-year prevalence and 

associated impairment caused by FSS. The interview can be per-

formed by lay interviewers and subsequently rated clinically by 

physicians. A preliminary validation showed a good agreement on 

FSS recognition between two clinical raters (kappa=0.86), a good 

concurrent validity with independent measures of physical com-

plaints and a good discrimination on the prevalence of FSS be-

tween a community sample and clinical samples.  

The second measure is a systematic medical record review 

of FSS in paediatric patients: the Medical Record Review for Func-

tional Somatic Symptoms in Children (MRFC). Our findings sug-

gest that the MRFC allows identification of subgroups of paediat-

ric patients with multisymptomatic FSS and long-term and/or 

impairing FSS and it may prove useful for case finding in clinical 

and epidemiological research.   

In study two, we investigated the parent-reported FSS and 

their impairment in a population-based sample of Danish 5-7-

year-old children. We used the SAI as the main measure. Data 

from 1,327 children from The Copenhagen Child Cohort 2000 

were analysed. Impairing symptoms were defined as FSS causing 

substantial discomfort, impairment of everyday life, absence from 

daycare or school and/or health care seeking. We found that FSS 

are common in this age group with a 1-year prevalence of 23.2%. 

Different pain complaints, i.e. limb pain, abdominal pain and 

headache, were the most prevalent types of FSS. A subgroup of 

children with impairing FSS (4.4%) was identified. These children 

were more likely to present multisymptomatic FSS than children 

with non-impairing FSS.  

Health anxiety symptoms (HAS) and their associations with 

different physical health variables, including FSS, were investi-

gated in the same population of 5-7-year-old children. In total, 

2.4% presented prominent HAS, and the level of HAS was corre-

lated with general poor health, chronic physical disease and 

physical complaints including FSS. In children with FSS, we found 

significant associations between the level of HAS and the impact 

of the childrens’ FSS in terms of number of doctor’s visits and 

missed school and/or daycare due to FSS as well as the degree of 

parental worries about the childrens’ FSS. Furthermore, HAS were 

significantly associated with emotional symptoms. The findings 

suggest an early onset of somatisation and point to the need for 

clinical and preventive intervention in a substantial proportion of 

children. The findings also suggest a close link between HAS, FSS 

and emotional symptoms.  

Medically unexplained or functional somatic symptoms (FSS) 

in children constitute a major clinical problem. However, research 

data on FSS in young children are few, and epidemiological stud-

ies are hampered by lack of good standardised measures.  
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