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Abstract 

Background: Children with functional somatic symptoms (FSS) are frequently seen 

by pediatricians. However, optimal treatment strategies still remain unknown. The 

objective of this review was to describe and analyze the effectiveness of psychological 

treatments on symptom load and associated disability in children with FSS, and to 

explore potential moderators of effects. 

Methods: Cochrane, PubMed, PsycINFO, EMBASE and CINAHL were searched 

for randomized controlled trials (RCTs) published in peer-reviewed journals. RCTs 

which investigated the effect of a psychological treatment on symptom load and 

disability in children with FSS were selected. Data on symptom load, disability and 

school absence directly post-treatment and at follow-up were extracted by two 

assessors. Studies were appraised with the Cochrane risk of bias tool. Standardized 

mean differences were pooled in a random-effects model. Heterogeneity in effect-sizes 

was explored by use of meta-regressions. PROSPERO Registration ID: 

CRD42015029667 

Results: Out of 4098 identified records, 27 studies were included in this review 

whereof 22 were included in meta-analyses. Psychological treatments reduced 

symptom load (Hedges g’=-0.61), disability (Hedges g’=-0.42) and school absence 

(Hedges g’=-0.51) in children suffering from various FSS post-treatment. Effects 

maintained significant at follow-up. Type and duration of symptoms, age, and 

treatment dose did not explain heterogeneity in effect-sizes between studies.  

Conclusion: Psychological interventions reduce symptom load, disability and school 

absence in children with FSS. Effect-sizes should be interpreted with caution because 

of the variety in outcome measures, unexplained heterogeneity in found effects and 

potential publication bias. Future research should clarify which patient and treatment 

characteristics modify outcomes. 
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Introduction 

Functional somatic symptoms (FSS) are physical symptoms not fully explained 

by a well-defined medical psychiatric or somatic illness, such as pain and fatigue. FSS 

are common in childhood, and can become very persistent and disabling (1-4). 

Unfortunately, it is largely unclear how children with FSS are best treated, although 

growing evidence suggests that psychological interventions can be beneficial (5-7). 

It is an ongoing discussion if different FSS represent distinct illnesses, subtypes 

of the same overarching syndrome (8-10), or are purely an artefact of medical 

specialization (11). Factor analyses in the general population indicate the existence of 

three or four main FSS clusters in children: gastrointestinal symptoms, pain, general or 

pseudo neurological symptoms including fatigue, and cardiopulmonary symptoms (12-

16). Based on the subspecialty involved, treatments for FSS have so far been 

separately investigated for children with gastrointestinal symptoms, fatigue, headaches 

and musculoskeletal pains (5, 6, 17). Psychological treatments have been found to be 

effective for adults with various FSS clusters, regardless of their main symptoms, 

indicating that these patients can be treated by comparable therapies (18-20). Different 

FSS clusters often co-occur in pediatric patients (21, 22). Yet, it remains unknown if 

children suffering from different FSS clusters respond similarly to psychological 

treatments. More knowledge about this could aid in the organization of high quality 

and cost-effective health care for all pediatric patients with FSS (9). 

Effectiveness of psychological interventions may not only depend on the FSS 

treated, but could also depend on other characteristics such as symptom severity, 

comorbidities, the age of the patient, and the treatment dose and content of 

psychological intervention (23). These patient and treatment characteristics and their 

potential influence on outcomes have not yet been described or analyzed (5, 6, 17). 

Yet, such an overview of investigated psychological treatments for children with FSS 

is essential to allocate children to the most appropriate treatment.  

We aimed to investigate the effectiveness of psychological treatments on 

symptom load and disability in children with various FSS. In addition, we described 

the characteristics of the included participants (e.g. type and duration of symptoms, 

age of the participant) and of the investigated treatments (e.g. content and dose). 

Whenever possible (e.g. enough studies were included and characteristics of interest 

were well described), we analyzed the effects of these characteristics on treatment 

outcomes. 

Methods 

Protocol and registration 

A protocol of this review was registered in November 2015 

(http://www.crd.york.ac.uk/PROSPERO/, ID = CRD42015029667). 
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Eligibility criteria  

Studies were considered eligible when they described a randomized controlled 

trial (RCT) which investigated the effect of a psychological treatment versus any other 

intervention on symptom load and disability in children with FSS, as reported by the 

child/parent. Only studies with ≥10 participants in both treatment arms at the end-of-

treatment assessment were included. For meta-analyses, only studies which compared 

psychological treatment with waiting list, care as usual (CAU), or placebo were 

included. 

In line with recent reviews we defined ‘psychological treatments’ as treatments 

designed to alter psychological processes which may influence FSS (7), such as: 

psycho-education, cognitive behavioral therapy, acceptance and commitment therapy, 

relaxation, hypnosis, coping skills training, biofeedback and narrative therapies.  

FSS were defined as physical symptoms not fully explained by a well-defined 

medical psychiatric or somatic illness. Thus, studies on participants with chronic pain 

complaints due to for example migraine or juvenile arthritis were excluded.  

When studies included mixed populations (e.g. participants with tension-type 

headache and migraine), these studies were included if they fulfilled one of the 

following two criteria. The subgroup fulfilling our inclusion criteria was separately 

analyzed or at least 70% (with a minimum of 10 participants in both arms) of all 

participants fulfilled our inclusion criteria at the end-of-treatment assessment. 

Search strategy and information sources 

We searched Cochrane, PubMed, PsycINFO, EMBASE and CINAHL in 

December 2015 for RCTs published in peer-reviewed journals between 1975 and 

November 2015. For the concepts ‘child/adolescent’, ‘FSS’, ‘psychological treatment’ 

and ‘randomized controlled trial’, Mesh terms, synonyms or closely related 

nomenclature were specified. See our registered protocol for the used search string in 

PubMed. Searches were conducted without restrictions on language. 

Study selection 

The titles and abstracts of all identified records were appraised for inclusion by 

two assessors (IJB, KHK) based on pre-specified eligibility criteria, after removal of 

duplicates. Hereafter, full text articles of all potentially relevant records included in the 

first phase were examined for inclusion and exclusion criteria. In both selection phases 

any discrepancies were resolved through discussion, and the kappa estimate of initial 

agreement between assessors was calculated. In case of disagreement, a third assessor 

was consulted (CUR).  

Data collection process and data items  

Data from included studies were independently extracted by two authors (IJB, 

KHK) by use of a structured form, developed a priori. Disagreements were solved 
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through discussion or when needed by consulting a third assessor (CUR). The 

extraction form included: the aim and the design of the study, participant 

characteristics, details of the intervention provided based on the Tidier checklist (24), 

outcome details, and effects. The authors of 11 studies were contacted to obtain 

missing outcome data. Seven authors were able to provide (some) of the needed data.. 

Risk of bias in individual studies 

Two assessors (IJB, KHK) appraised the risk of bias (25). Discrepancies were 

resolved through discussion. The Cochrane risk of bias assessment tool consists of 

five main domains which can be rated as ‘low’, ‘high’ or ‘unclear’ (25). Because 

blinding of participants and therapists is usually not possible for psychological 

treatments, only the blinding of outcome assessors was rated. Selective outcome 

reporting was marked as unclear when no trial registration or study-protocol was 

available or when one of our main outcomes was not fully reported in the paper.  

The methodological quality of studies and treatments was assessed with the 

psychotherapy outcome study rating scale (POMF-R) by two assessors (IJB, KHK) 

(26). This instrument consists of 21 items which can be rated poor (‘0’), fair (‘1’) or 

good (‘2’). For a detailed description of the assessed items see Supplemental material 

A. 

Summary measures  

We were interested in the outcomes symptom load and disability. Some studies 

reported school absence as a measure of disability instead of, or in addition to, 

physical functioning or quality of life. We therefore decided to include school absence 

as a second outcome of disability. When the concepts symptom load or disability were 

assessed with more than one measure, outcomes from specific, validated and multiple-

item tools were preferred over those from non-specific, non-validated and single-item 

tools. When outcomes were equally valid, the one most used in other studies was 

chosen. 

Synthesis of results  

Almost all studies reported outcomes with continuous measures. Therefore, 

Hedges’ g were calculated for the three outcomes: symptom load, disability and school 

absence post-treatment, and when available at follow-up. Post-treatment was defined 

as every measurement between 0 and 3 months after end of treatment. Follow-up was 

defined as every measurement between 3 and 12 months after end of treatment, with a 

preference for the latest time point. The Hedges’ g of studies, calculated from raw 

means and SDs, were pooled in RevMan 5.3 in a random-effects model. Hedges’ g is a 

bias corrected standardized mean difference (SMD) or Cohen’s d, appropriate for 

small sample sizes. Heterogeneity in effect sizes was assessed with the I2 statistics 
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which reflects the percentage of ‘true’ heterogeneity due to variation in treatment 

effect.  

Of the 7 studies that assessed school absence, one study did not assess this 

outcome post-treatment (27), and the author of another study stated low confidence in 

the post-treatment data due to holidays at time of assessment (28). Therefore, the 

follow-up data (9 months and 12 months post-treatment, respectively) instead of post-

treatment data of these two studies were merged with the post-treatment data of the 

other five studies in one ‘post-treatment’ meta-analyses. Only one other study 

provided follow-up data on school absence (29), and thus no meta-analyses was 

performed on follow-up data as regards school absence. 

We were not able to obtain all outcome data from five studies eligible for meta-

analyses (27, 28, 30-32). For two studies (27, 30) we imputed the SDs reported by 

other studies with similar populations(33, 34). This has been shown to be a valid 

approach for missing SD’s in meta-analysis (35). For one study (36), we imputed the 

SDs at follow-up from SDs reported post-treatment. From one study we could only 

include follow-up data for the outcome symptom load (28). Another study could not 

be included in any of the analyses because outcome data of our interest were assessed, 

but not reported in the article (32). 

Risk of bias across studies 

By use of meta-regressions we investigated if a low risk versus an unclear or high 

risk of bias on one of the five domains of the Cochrane risk of bias tool influenced the 

outcomes. Potential publication bias was visualized in funnel plots. 

Additional analyses 

We used inverse variance weighted random effects meta-regression in SPSS, 

estimated with restricted maximum likelihood (REML), to explore heterogeneity (37). 

The following characteristics were investigated as potential predictors of effect-sizes: 

symptom type, children (<=12) versus adolescents (>=13), symptom duration and 

treatment dose.  

We first investigated if the effect of treatments on symptom load post-treatment 

differed for three FSS clusters. We compared studies investigating abdominal 

symptoms (e.g. abdominal pain and irritable bowel syndrome) versus fatigue versus 

pains (tension-type headache and musculoskeletal pain were lumped together because 

of the low numbers in these groups). These chosen symptom clusters derived from 

clinical practice and factor analyses in general populations (5, 6, 12-17). Second, we 

investigated if effect-sizes of treatments on symptom load post-treatment differed for 

children (<=12) versus adolescents (>=13). These predictors were all separately 

entered as dummies into the model. 
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For calculations of the dose of treatment, we included all sessions provided by 

the therapist, and when reported also the hours invested in the treatment by the 

participant at home. When duration of the sessions was not reported, we assumed it to 

be around 45 minutes based on the mean duration of all sessions across the studies we 

included (range of duration of all sessions: 15-90 minutes). Both dose of treatment and 

duration of symptoms were entered as a continuous variable into the model.  

We originally intended to investigate the effects of symptom severity and 

treatment content on effect-sizes. Yet, none of the studies provided a clear indication 

on how severely ill their sample was. The content and procedures of treatments 

investigated was very diverse, even when labelled as the same type (e.g. CBT). Hence, 

we could not group studies based on these characteristics. Instead, we have provided a 

detailed overview of treatment characteristics in Table 2. 

Results 

Study selection 

The selection process of studies is shown in Figure 1. Our search in five 

electronic databases resulted in 2520 unique records whereof 2461 were excluded after 

reviewing their titles and abstracts (Kappa of initial agreement=0.92, 95% CI [0.88, 

0.97]). The remaining full-texts of 62 records were examined. An additional 3 full-text 

records were identified from reviews (7, 38-51), whereof one additional study was 

included (30). In total, 32 records of 27 original studies were included in this review 

(Kappa of initial agreement = 0.77, 95%-CI [0.62, 0.93]) (27-30, 32, 33, 52-69). 

Screening of the references of all included studies did not reveal any additional 

records. 

Four studies were included for descriptive purposes but not included in meta-

analyses because a psychological treatment was compared with another active 

treatment: physiotherapy (52), fiber supplements (57), another format of the same 

psychological intervention (70), and a multidisciplinary treatment (71). A fifth study 

could not be included in any of the analyses because relevant outcome data were not 

reported in the article (32). 

Study characteristics  

Participants. The characteristics of all 27 studies are shown in Table 1. Most 

studies were performed in the USA (9/27), the Netherlands (5/27), or Sweden (5/27). 

Studies focused on functional abdominal symptoms (12/27), chronic fatigue syndrome 

(6/27), tension-type headache (4/27), fibromyalgia (2/27), or mixed pain complaints 

(3/27). Inclusion and exclusion criteria were described by all studies, but it often 

remained unclear how these criteria were exactly assessed. Duration of symptoms 

ranged from 7-44 months. The age of the included participants ranged from 6-18 

years. Seven studies included predominantly children (6-12 years) while thirteen 
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studies included predominantly adolescents (13-18 years). Two of these studies 

actually reported mean ages of 13.6 and 13.9, but were considered to be studies in 

adolescents because of their small SD’s and/or reported age ranges. We received 

outcome data separately for the two age groups from two studies (34, 62). The 

remaining five studies reported a mean age between 11.7 and 13.3 years and could thus 

not be labelled as either child or adolescent studies for meta-regression analysis. In 

general, more females than males were included. Studies rarely assessed potential 

psychiatric or somatic comorbidities of their included participants. When 

comorbidities were assessed they were often an exclusion criterion. The number of 

randomized participants in each study ranged from 24 to 273. 

Figure 6.1. Study selection.

 
Outcomes. Pain was often measured by use of daily diaries assessing pain 

intensity. Some studies constructed indexes from several pain characteristics (e.g. 

frequency, duration), or used (some items of) the Abdominal Pain Index (API) (72). 

The sample duration of the diary and ways of calculating mean scores of the diary 

period differed per study. Most studies in chronic fatigued adolescents used the self-

reported Checklist Individual Strength (CIS-20) (73). Studies measured disability with 

questionnaires assessing disease-related impairment such as the Functional Disability 

Cochrane

(n = 1683)

Pubmed

(n = 1092)

Embase

(n = 929)

Psychinfo

(n = 279)
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(n = 115)

Records identified (N = 4098) 
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(n = 2520)

Duplicates removed (n = 1578)

Full-text articles assessed for
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Records excluded (n = 2458)

No FSS (n = 1480 )
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No children (n = 146 )

No RCT (n = 66 )

No selected outcomes (n = 11)

Included records (n = 32), 

original studies (n = 27)

Studies included from

reference lists (n = 1)

Records excluded (n = 31)

No FSS (n = 11)
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No RCT (n = 10)
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Too low number partipants (n = 7)

Included in meta-analyses     
(n =22)

Records excluded from meta-analyses  (n = 5)

Active comparison (n = 4)

No outcome data available (n = 1)
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Inventory (FDI) (74), or with physical functioning subscales of various quality of life 

questionnaires. School absence/presence was assessed by asking the child/parents, or 

calculated from school records over various time frames (Table 1). Unfortunately, 

many instruments used were not validated in a pediatric population, and also the 

handling of missing values in diaries often remained unclear. 

Quality. Summed quality ratings of included studies and their provided 

treatments ranged from 9-31 (possible range: 0-42). In general, studies with high 

quality scores used more precise and/or validated outcome measures than lower 

scoring studies, described their control condition more precisely, had a longer follow-

up period and provided standardized or manualized treatments by experienced and 

trained therapists who were checked/supervised during the study. 

Treatments and controls. The characteristics of the treatments studied in the 

27 included studies are shown in Table 2. Fifteen studies, including one study focusing 

on ACT, investigated the effect of CBT based treatments. These treatments differed 

considerably in their actual delivery (e.g. face-to-face treatments, web-based 

treatments, family treatments) and duration. 

Control groups were waiting list conditions, CAU, placebo conditions, and active 

treatments (the latter were not included in meta-analyses). The actual content of CAU 

and placebo was poorly described in most studies. Various placebo conditions were 

introduced which in general tried to equal for attention and time investment with an 

unstructured intervention missing key elements and feedback moments considered 

important for the main intervention to work. In general, there was no clear description 

on concomitant psychological treatments or medication use reported by participants in 

both intervention and control conditions.  

Treatment details. Most treatments were delivered in specialized clinics, but 

8/27 studies where mainly home-based. The duration of treatments ranged from 

approximately 1 hour to 18 months. The range of the (calculated) treatment dose was 

1-38 hours. Most studies concerned a manualized, protocol based, or piloted 

intervention. Yet, the actual rationale for treatment duration or dose, actual content of 

the therapy, and precise procedures were often not elaborated upon or published. 

Providers of the therapy were often psychotherapists, but also students, researchers, 

nurses, and pediatricians treated patients. The experience and training of the providers, 

and quality/adherence checks of the treatment content they delivered, were often not 

clearly reported. Adherence of the participants to treatment was also only assessed in a 

minority of the studies. A more detailed description of the delivered treatments is 

shown in Table 2. 
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Table 6.1. Study Characteristics 

Study Treatment Comparison Diagnosis Inclusion criteriaa 

Alfvén  

2006 Sweden 

Psychological 

therapy + 

physiotherapy 

Physiotherapy  RAP ◦Apley’s + Baeyer Walker criteria 

◦Stress-related 

Al-haggar 

2006 Egypt 

CBT + biofeedback CAU 

 

CFS ◦CDC criteria 

Bakker  

2009 NL 

CBT based psycho-

educative video 

CAU  Fatigue ◦ Ongoing fatigue not (yet) fulfilling CDC criteria 

Bussone 

1998 Italy 

Biofeedback-

assisted relaxation 

Placebo TTH ◦IHS criteria 

◦≥ weekly episode 

Chalder/Lloyd 

2009/2012 UK 

Family CBT Placebo CFS ◦CDC or Oxford criteria 

 

Duarte  

2006 Brazil 

Family CBT Placebo RAP ◦Apley’s criteria 

Van Geelen 

2011 NL 

Self-confrontation 

therapy 

Self-

investigation 

CFS CDC-1994 criteria 

Groβ  

2013 Germany 

CBT pain control WL CAP ◦≥3 months, > 1/week, impairing, additional 

symptoms present 

Gulewitsch 

2013 Germany 

Hypnotherapy + 

behavioral 

intervention 

WL IBS/FAP ◦Rome-III FAP/IBS criteria 

Humphreys 

2000 USA 

Biofeedback + CBT 

+ parental 

involvementg 

Fiber 

treatment 

RAP ◦Medical diagnosis RAP 

Kashikar Zuck  

2005 USA 

CBT based coping 

skills training 

Placebo FM ◦Yunus and Masi criteria 

◦Average pain and disability at least mild 

Kashikar-Zuck  

2012 USA 

CBT Placebo FM ◦FM criteria assessed by pediatric rheumatologist 

◦≥ moderate pain and mild impairment 

 

Larsson 

1987 Sweden 

Self-help relaxation WL TTH ◦Headaches ≥ 1 year, ≥ 1/ week, troublesome 

 

 Larsson 

1990 Sweden 

Self-help relaxation 

training 

WL TTH ◦AHC classification 

◦ ≥ one year, ≥ weekly headache 

Larsson 

1995 Sweden 

School-based 

relaxation training 

WL TTH ◦IHS criteria  

◦≥ 6 months, ≥ several times a week. 

Levy  

2010 & 2013 USA 

Social learning 

based family CBT 

Placebo RAP ◦ ≥ 3 months, ≥ 3 episodes 

◦Child and parent cohabited past 5 years 

Nijhof 2012/2013 

NL 

Internet based CBT CAU CFS ◦CFS diagnosis by pediatrician and CDC criteria 

◦Severe fatigue and functional impairment or school 

absence (2SD deviations) 

Palermo 

2009 USA 

Internet based 

family CBT 

WL Mixed 

painh 

◦Functional pain > 3 months, ≥ 1/week, impairing. 

◦New referral 

Palermo 

2015 USA 

Internet based 

family CBT 

Placebo Mixed 

paini 

◦Functional pain > 3 months, ≥ 1/week, impairing 

Robins  

2005 USA 

CBT  CAU RAP ◦Apley’s criteria 

Sander  

1994 Australia 

Family CBT CAU RAP ◦Apley’s criteria 

Stulemeijer/Knoop 

2005/2008 NL  

CBT WL CFS ◦CFS diagnosis by pediatrician and CDC criteria 

◦Severe fatigue and impairment 

Van Tilburg 

2009 USA 

Guided imagery 

therapy 

CAU FAP ◦FAP diagnosis by pediatric gastroenterologists  

◦ ≥ 3 months, ≥1/week, disrupting activities and 

ongoing (≥ 1 month) despite medication. 

Van der Veek  

2013 NL 

CBT Intensified 

CAU 

FAP ◦Rome-III FAP/IBS criteria screened by pediatricians 

◦Abdominal pain is main complaint. ◦≥ 2 months, ≥ 

1/week 

Vlieger  

2007/2011 NL 

Hypnotherapy CAU IBS/FAP ◦Rome-III FAP/IBS criteria 

◦≥ 12 months complaints 

Wallander 

2011 USA 

Written Self-

disclosure 

CAU RAP ◦Apley’s criteria assessed by pediatric GI specialist 

 

Wicksell 

2009 Sweden 

ACT Multidisciplina

ry treatment 

Mixed 

painj 

◦Referrals with ≥3 months pain 
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Exclusion criteria Symptom duration in 

months (SD/range) 

Age in years 

(SD/range) 

Femal

es % 

◦Organic pathology 28  

(nr/3-108) 

9.4  

(nr/6-15) 

75% 

◦Fukuda criteria ◦Unexplained findings in medical examination 7  

(1/nr) 

12.5  

(3.3/nr) 

73% 

◦ Explained by somatic or psychiatric condition 7  

(5/nr) 

13.9  

(2.0/nr) 

73% 

◦ Explained by pathology in medical examination ◦Use of preventive 

medication 

32  

(24/nr) 

11.7 

(2.4/11-15) 

50% 

◦MDD, Somatization Disorder, Conversion Disorder or Self-harm Disease 

◦Organic pathology in record ◦Anti-depressants dose not yet stabilized  

24  

(nr/12-36d) 

15  

(nr/14-17) 

68% 

◦Explained by organic pathology in medical examinations ◦Positive h. Pylori 

or lactose-intolerance 

25  

(18/nr) 

9.1  

(2.2/5-13) 

69% 

◦CDC-1994 criteria 29  

(22/nr) 

16.5  

(1.2/nr) 

86% 

◦Organic explanation in medical examination ◦Psychological disorder ICD-

10 ◦Other functional GI disorder 

34  

(21/nr) 

 9.6  

(1.5/6-12) 

86% 

◦Ongoing other treatment ◦Abdominal migraine or functional dyspepsia 35 

(40/nr) 

9.4  

(1.7/nr) 

63% 

◦Medical diagnosis RAP nr 9.8  

(2.5/nr) 

60% 

◦Organic pathology or severe impairments in medical chart ◦MDD 

◦Medication dose not yet stabilized 

nr  

(66% > 24 months) 

15.5 

(1.3/13-17) 

100% 

◦Rheumatic disease ◦Developmental delay 

◦MDD, panic disorder, bipolar disorder, psychotic episode ◦Opioid use 

◦Medication dose not yet stabilized 

35  

(31/nr) 

15  

(1.8/nr) 

92% 

◦Ongoing other treatments ◦Not completed baseline assessment nr  

(66% >24 months) 

nr  

(nr/16-18) 

91% 

nr nr  

(100% > 12 months) 

nr 

(nr/16-18) 

90% 

◦Organic pathology in medical examination 25  

(18/6-120) 

nr  

(nr/10-15) 

96% 

◦Explained by organic pathology in medical examination ◦Chronic disease 

◦Lactose intolerance ◦Major surgery past year ◦Severe developmental 

disabilities 

nr  

(67% > 12 months) 

11.2  

(2.6/7-17) 

73% 

◦Primary psychiatric diagnosis 

  

 

18  

(nr/6-108) 

 

15.9  

(1.3, nr) 

82% 

◦Serious comorbid condition ◦Already received CBT 30  

(nr/5-13) 

14.8  

(2.0 / 11-

17) 

73% 

◦Serious comorbid condition ◦Developmental disability 

◦Not living at home 

nr 

 

 

14.7 

(1.6/11-17) 

75% 

◦Already CBT for RAP nr 11.3  

(2.5/6-16) 

57% 

◦Past major surgery, medical illness, lactose intolerance, constipation, 

recent virus, loose IBS ◦Any treatment for symptoms 

◦Psychiatric disorder 

44  

(38/nr) 

9.2  

(2.0/7-14) 

64% 

◦Psychiatric comorbidities 17  

(nr/nr) 

15.7  

(2.6/nr) 

90% 

◦Experience with guided imagery ◦Disability that may interfere with 

understanding ◦Psychiatric condition with psychotic elements 

nr 10.3  

(2.7/nr) 

62% 

◦Explained by organic pathology in medical examinations ◦Psychiatric 

disorder that required treatment first  

34 (38/nr) 11.9  

(2.8, nr) 

72% 

◦Organic gastrointestinal disease ◦Medication influencing GI-function 

◦Functional constipation ◦Already treatment for FAP/IBS ◦Mental 

retardation, neurologic or psychiatric problems 

41(30/nr) 13.3  

(2.7/nr) 

 

75% 

◦Chronic illnesses nr 13.6 

(1.9/11-18) 

70% 

◦Explained by organic pathology ◦Psychosocial/psychiatric issues ◦Major 

cognitive dysfunctions ◦CBT treatment or amitriptyline  

32 (nr/6-92) 14.8 

(2.4/10-18) 

78% 
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Table 6.1. Study Characteristics (continued). 

  

Study Comorbidities Subjects randomized (drop-out) 

IG                          CG 

Symtom load outcomeb 

Alfvén  

2006 Sweden 

nr 25 (nr) 23 (nr) Constructed pain score 

Al-haggar 

2006 Egypt 

68% headache, 50% myalgia, 41% 

abdominal complaints 

81 (31) 78 (36) Fatigue (FAS) 

Bakker  

2009NL 

nr 50 (nr)(8) 41 (nr)(4) Fatigue (CIS-20) 

Bussone 

1998 Italy 

nr 20 (0)(0) 15 (5)(5) Pain intensity (hourly ratings 4 

week diary) 

Chalder/Lloyd 

2009/2012 UK 

35% psychiatric diagnosis 32 (0)(3) 

At 2 years:(8) 

 

31 (4)(4) 

At 2 years:(11) 

Fatigue (Chalder fatigue scale) 

Duarte  

2006 Brazil 

nr 15 (nr) 17 (nr) Pain intensity (VAS) 

Van Geelen 

2011 NL 

nr 18 (nr)e 17 (nr) Fatigue (CIS-20) 

Groβ  

2013 Germany 

nr 15 (0)(0) 14 (0)(0) Pain intensity (daily ratings 

VAS two weeks diary)  

Gulewitsch 

2013 Germany 

nr 20 (0) 18 (0) Constructed pain score 

(duration, frequency and VAS 

from two week diary) Humphreys 

2000 USA 

nr 49 (3) 15 (0) Pain intensity (daily ratings 

NRS)  

Kashikar Zuck  

2005 USA 

nr 15 (2)(2) 15 (1)(1) Pain intensity (VAS past two 

weeks) 

 Kashikar-Zuck  

2012 USA 

nr 57 (4)(7) 57 (4)(7) Pain intensity (daily ratings 

VAS past week) 

Larsson 

1987 Sweden 

13% migraine  12 (0)(0) 12 (2)(2) Pain intensity (daily ratings 

four week diary) 

Larsson 

1990 Sweden 

nr 31 (nr) 17 (nr) Pain intensity (daily ratings 

three week diary) 

Larsson 

1995 Sweden 

nr 13 (nr) 13 (nr) Pain intensity (daily ratings 

three week diary) 

Levy  

2010 & 2013USA 

nr 100 (17) 

(27)(22)(25) 

100 (20) 

(30)(24)(37) 

Pain intensity (Faces-pain-

scale-revised) 

Nijhof 

2012/2013 NL 

17% and 11% scored 2 SD higher than 

the general population on the CDI and 

STAI respectively 

68 (1) 

 

67 (3) 

 

Fatigue (CIS-20) 

Palermo 

2009 USA 

Nr 26 (3) 22 (1) Pain intensity (daily rated NRS 

one week diary) 

Palermo 

2015 USA 

nr 138 (7)(8) 135 (1)(1) Pain intensity (daily rated NRS 

one week diary) 

Robins  

2005 USA 

nr 46 (3)(6) 40 (6)(11) Constructed pain score (API) 

Sander  

1994 Australia 

nr  22 (nr) 22 (nr) Pain intensity (daily VAS 

ratings two week diary) 

Stulemeijer/Knoo

p 2005/2008 NL  

nr 36 (7) 35 (2) Fatigue (subscale CIS-20) 

Van Tilburg 

2009 USA 

18% abdominal migraine 19(1) 15 (1) Constructed pain score (two 

items API) 

Van der Veek  

2013 NL 

29% anxiety disorder 4% depressive 

disorder/dysthymia in structured 

interview 

52 (8)(9)(7) 52 (5)(8)(13) Constructed pain score (API) 

Vlieger  

2007/2011 NL 

54% headache complaints 28 (1)(1) 25 (0)(0) Pain intensity (daily ratings 

affective facial pain scale one 

week diary) 

Wallander 

2011 USA 

nr 36 (2)(4) 27 (1)(3) Pain frequency (one item 

APFR) 

Wicksell 

2009 Sweden 

nr 16 (1)(3) 16 (2)(5) Pain intensity (VAS) by daily 

ratings over two weeks 
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Disability outcomeb Evaluations Main results post-

treatmentc 

Main results 

follow-upc 

Quality 

rating (0-42) 

- After 12 months Pain = na 10 

% school attendance PT Fatigue + School + na 15 

% school absence past month At 3,6, 9, 12 months nr Fatigue = School = 16 

- PT, FU: 1, 3, 6, 12 

months 

Pain + Pain + 12 

Physical functioning (subscale SF-36) % school 

attendance past two weeks reported by parent 

PT, FU: 3, 6, 12, 24 

months 

Fatigue = Physical 

functioning = 

School = 

Fatigue = Physical 

functioning = 

School = 

29 

- Just before end of 

treatment 

Pain =  

 

na 12 

Physical functioning (CHQ-CF87) PT 

FU: 10 months 

No direct 

comparison made. 
No direct 

comparison made. 
15 

Impairment (subscale KINDL-R) 

 

PT 

FU: 3 months 

Pain + Impairment 

+ 

Pain + Impairment 

+ 

16 

Disability (P-PDI) Days of school absence in two 

weeks assessed by diary 

PT Pain + Disability + 

School nr 

 

na 19 

School absence assessed on 10% of school 

records 

PT Pain + School nr na 9 

Functional disability (FDI) PT, 

Cross-over design 

 

Pain + Disability = na 23 

Functional disability (FDI) PT 

FU: 6 months 

Pain = Disability + Pain = Disability + 30 

- PT 

FU: 5 months 

Pain + Pain + 12 

- PT, hereafter 

medication added 

Pain = na 11 

- PT 

FU: 6 months 

Pain + Pain + 10 

Functional disability (FDI) PT 

FU: 3, 6, 12 months 

Pain = Disability nr Pain = Disability nr 25 

Physical functioning (CHQ-CF87) % of school 

attendance past two weeks, self-reported, 

verified with parents 

PT, 

cross-over design 

Fatigue + Physical 

functioning + 

School + 

 

na 27 

Impairment (daily ratings CALI one week diary) PT, cross-over 

design 

Pain = Impairment 

+ 

na 23 

Impairment (daily ratings CALI one week diary) PT, FU: 6 months 

and ongoing 

 

Pain = Impairment 

= 

Pain = Impairment 

+ 

31 

Functional disability (FDI) Days school absence 

by records past 12 months 

PT 

FU: 3, 3-9 months 

Pain + Disability = 

School nr 

Pain + Disability = 

School + 

17 

- PT 

FU: 6, 12 months 

Pain = Pain = 17 

Physical functioning (SF-36) % school 

attendance previous week 

PT, cross-over 

design 

Pain + Impairment 

+School + 

na 19 

Functional disability (FDI) School absence past 

two months rated by parents 

PT, cross-over 

design 

Pain = Disability = 

School = 

na 19 

Functional disability (FDI) PT 

FU: 6, 12 months 

Pain = Disability = 

QoL = 

Pain = Disability = 

QoL = 

25 

- During treatment PT 

FU: 6, 12 months, 5 

years 

Pain + 

 

na 14 

Physical QoL (PedsQL) PT 

FU: 6 months 

Pain + QoL = Pain + QoL = 15 

Functional disability (FDI) 

 

PT, 

FU: 4, 7 months 

Pain + Impairment 

= 

Pain + Impairment 

= 

20 
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Note. a General inclusion criteria like age range, language abilities and informed consent not reported here. b Only the 

outcomes as included in our meta-analyses are displayed here. c + indicates improvement on this outcome, = indicates no 

effect on this outcome. d Interquartile range. e In total 7 drop-outs, unclear how many in each group. f Both groups were 

compared with healthy controls; post-treatment and at follow-up the treatment group did not longer differ from the healthy 

controls on fatigue and physical functioning while the comparison group did. g Three intervention arms combined. h Abdominal 

pain (50%), musculoskeletal pain (25%), headache (25%), 58% multiple locations. i Abdominal pain (11%), musculoskeletal 

pain (42%), headache (7%), multiple (40%). j Abdominal pain (6%), Musculoskeletal pain (47%), Headache (25%), complex 

regional pain syndrome (22%). CBT = Cognitive behavioral therapy. ACT = Activity and commitment therapy. CAU = Care as 

usual. WL = Waiting list. RAP = Recurrent abdominal pain. FAP = Functional abdominal pain. CAP = Chronic abdominal pain. 

IBS = Irritable bowel syndrome. TTH = Tension-type headache. CFS = Chronic fatigue syndrome. FM = fibromyalgia. MDD = 

Major Depressive Disorder. PT = Post-treatment. FU = Follow-up. QoL = Quality of life. FAS = Fatigue assessment scale. VAS = 

Visual analog scale. NRS = Numeric rating scale. CIS-20 = Checklist individual strength. FDI = Functional disability inventory. 

SF-36 = Short form 36. P-PDI = Pediatric pain disability index. CHQ-CF87 = Child health questionnaire-child form 87. APFR = 

Abdominal Pain Frequency Rating. PedsQL = Pediatric quality of life inventory. API = abdominal pain inventory. CALI = Child 

activities limitations interview. Nr = not reported. Na = not applicable. 
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Table 6.2. Treatment Characteristics 

 

  

Study Treatment Goal(s) 

Alfvén  

2006 Sweden 

Psychological therapy + 

physiotherapy 

Improving the regulation of stress with problem solving techniques. 

Al-haggar 

2006 Egypt 

CBT + biofeedback Change cognitions and behavior including relaxation techniques. Use 

biofeedback to evaluate and direct treatment. 

Bakker  

2009 NL 

Psycho-educative video 

based on CBT principles 

Providing information about CFS, experienced from patients, helpful 

coping. Challenge own cognitions and coping. 

Bussone 

1998 Italy 

Biofeedback-assisted 

relaxation 

Learn to reduce muscle tension by auditory feedback. 

Chalder/Lloyd 

2009/2012 UK 

Family CBT Change cognitions and behavior of participant and family (mother) 

including balance activity planning and sleep hygiene. 

Duarte  

2006 Brazil 

Family CBT Change cognitions and behaviors.  

Van Geelen 

2011 NL 

Self-investigation and 

confrontation method. 

Explore personal narratives, their underlying motivation/emotions, and 

recognize its presence in daily life situations. Change personal narrative 

in new situations. 

Groβ  

2013 Germany 

CB pain control 

treatment: stop the pain 

with happy pingu. 

Change cognitions and behavior plus relaxation exercises and self-

esteem improvement. 

Gulewitsch 

2013 Germany 

Brief hypnotherapeutic 

and behavioral therapy. 

Learn relaxation and imagination techniques. Practice 

hypnotherapeutic trance to increase well-being, pain-managing and 

being brave. Parents received psycho-education. 

Humphreys 

2000 USA 

Biofeedback, CBT, 

parental involvement. 

Change cognitions and behavior with emphasize on relaxation and self-

management. Thermal biofeedback to verify ability of relaxation and 

self-control with low arousal. 

Kashikar Zuck  

2005 USA 

CBT based coping skills 

training 

Change cognitions and behaviors aimed at coping with pain. Including 

relaxation, problem solving and pleasant activity planning. 

Kashikar-Zuck  

2012 USA 

CBT Change cognitions and behaviors including relaxation exercises, 

individualized problem solving, and relapse prevention. 

Larsson 

1987 Sweden 

Self-help relaxation 

training 

Learn rapid relaxation techniques in daily life. 

Larsson 

1990 Sweden 

Relaxation training Relaxation training with eventually better relaxation skills for coping 

with tension and headaches. 

Larsson 

1995 Sweden 

Relaxation training Relaxation training with eventually better relaxation skills for coping 

with tension and headaches. 

Levy  

2010 & 2013 USA 

Social learning family 

CBT 

Change cognitions, relaxation exercises, and modify the family’s 

responses to illness behavior. 

Nijhof 2012/2013 NL Internet-based CBT: 

FITNET 

Change cognitions and behaviors including goal setting, and scheduling 

activities with as main aim return to full education.  

 

Parents followed a parallel program. 
Palermo 

2009 USA 

Internet-based family 

CBT 

Change cognitions and behavior including relaxation exercises, lifestyle, 

coping at school, and relapse prevention. 

 

Parents followed a parallel program. 
Palermo 

2015 USA 

Internet-based family 

CBT 

Change cognitions and behavior including relaxation exercises, lifestyle, 

coping at school, and relapse prevention. 

 

Parents followed a parallel program including operant strategy and 

communication training.  

Robins  

2005 USA 

Short CBT  Change cognitions and behaviors with emphasis on relaxation and 

positive thinking to manage pain. 

Sander  

1994 Australia 

Family CBT Change cognitions and behaviors with emphasis on relaxation training 

for children and management training for parents. 

Stulemeijer/Knoop 

2005/2008 NL  

CBT Change cognitions and behaviors tailored to current activity pattern 

with as main aim return to full education. 

 Van Tilburg 

2009 USA 

Guided Imagery therapy Imagery training to produce relaxation and decrease discomfort. 

Van der Veek  

2013 NL 

CBT Change cognitions and behavior including relaxation training. Cognitive 

therapy and behavior therapy for child and parent were tailored to 

needs. Vlieger  

2007/2011 NL 

Hypnotherapy Hypnotherapy consisting of general relaxation, pain-control, 

normalization of gut-function, sleep behavior, and ego-strengthening.  

Wallander 

2011 USA 

Written Self-disclosure Target psychosocial stress by writing down deepest thoughts and 

feelings about distressing experiences. 

Wicksell 

2009 Sweden 

ACT Exposure to previously avoided situations emphasizing acceptance as 

an alternative coping strategy, shift towards value-based living 

including increasing pleasant activities. 
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Table 6.2 (continued) 

  

Study Comparison Other treatments 

Alfvén  

2006 Sweden 

Active comparator: Physiotherapy including relaxation exercises and 

pain coping. 

nr 

Al-haggar 

2006 Egypt 

CAU with a conservative, purely symptomatic, medical treatment. 

 

Participants requested to 

not follow other treatments. 

Bakker  

2009 NL 

CAU, not described. nr 

Bussone 

1998 Italy 

Placebo condition with instructions to relax ‘a relaxation pseudotherapy’ 

in the same dose as treatment. 

nr 

Chalder/Lloyd 

2009/2012 UK 

Placebo condition with education, less intensive than the treatment (4 

sessions). 

35% on antidepressants 

Duarte  

2006 Brazil 

Placebo condition with CAU, not described, and general medical advices 

in the same dose as treatment. 

nr 

Van Geelen 

2011 NL 

Active comparator: Self-investigation which was based on the same 

principle as the treatment but only consisted of guided exploration (not 

recognizing and changing), less intensive than the treatment 

Participants requested to 

not follow other treatments. 

Groβ  

2013 Germany 

WL nr 

Gulewitsch 

2013 Germany 

WL Following other treatments 

was an exclusion criteria. 

Humphreys 

2000 USA 

Active comparator: Fiber treatment. Intervention groups also 

received fibers. 

Kashikar Zuck  

2005 USA 

Placebo condition with ‘self-monitoring’ which meant keeping a diary 

registering pain, sleep and medication. 

75% used antidepressants 

and 80% NSAID’s.  

Kashikar-Zuck  

2012 USA 

Placebo condition with education about FM. nr 

Larsson 

1987 Sweden 

WL with only self-monitoring (assessment of outcomes) nr 

Larsson 

1990 Sweden 

WL nr 

Larsson 

1995 Sweden 

WL nr 

Levy  

2010 & 2013 USA 

Placebo condition with education about the GI-tract and nutrition.  Both conditions received 

CAU. 

Nijhof 2012/2013 

NL 

CAU with unstructured different regional available treatments including: 

CBT (66%), physical therapies (49%), alternative treatments (24%), and 

rehabilitation (22%). Only for control group. 

Treatment group requested 

to not follow other 

treatments. 

Palermo 

2009 USA 

WL with continuation of standard medical care provided by specialized 

clinics. 

Participants requested to 

not follow other treatments. 

Palermo 

2015 USA 

Placebo condition with internet-based education about chronic pain 

management and assessments of knowledge. 

CAU was not altered. 

Robins  

2005 USA 

CAU with ongoing visits, education, and medication when needed for 

both groups. 

Following another CBT 

intervention was an 

exclusion. Sander  

1994 Australia 

CAU with 6 sessions of education and reassurance for both groups. Any other treatment was an 

exclusion. 

Stulemeijer/Knoop 

2005/2008 NL  

WL Treatment group not 

allowed to follow other 

treatments. Van Tilburg 

2009 USA 

CAU as described by own physicians.  nr 

Van der Veek  

2013 NL 

Intensified CAU including education, advices and medication in the 

same contact almost same dose as treatment (6x25 minutes). 

Allowed to visit pediatrician. 

Vlieger  

2007/2011 NL 

CAU with education, advices and medication where symptoms were 

discussed and triggers explored, app. Same dose (additional 6 x 30 

minutes supportive sessions)  

nr 

Wallander 

2011 USA 

CAU including consultations, education, advices and medication. nr 

Wicksell 

2009 Sweden 

Active comparator: Multidisciplinary treatment by a psychiatrist, child 

psychologist, physiotherapist and pain physician. Amitriptyline 

prescribed. During follow-up ongoing treatment hours. 

Pharmacological treatment 

continued. 
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Setting Duration Dose 

Specialized clinic, not clear who is present. nr At least two sessions. Total: App. 2 hours 

Specialized clinic, unclear if family present. 18 months 40-60 sessions, 1-2/week. Total: App. 38 hours 

Home, not clear who is present. once Once. Total: App. 1 hour 

Specialized clinic, participant alone. 5 weeks 10 sessions, 2/week, 20 minutes. Total: 3 hours 

Specialized clinic, participants and mother 

attend. 

6 months 13 sessions, 1/ 2 weeks, 60 minutes. Total: 13 hours 

Specialized clinic, not clear who is present. 4 months 4 sessions, 1/month, 50 minutes. Total: 3 hours  

University hospital, participants alone. 4 months 12 sessions, 1/week, 60 minutes. Total: 12 hours 

Clinic, groups with three to six children, not 

clear if parents also present. 

6 weeks 6 sessions, 1/week, 90 minutes. One additional meeting for 

parents. Total: 9 hours 

University clinic, groups with four to seven 

families. 

4 weeks 2 sessions, 1/ 2 weeks, 90 minutes. 

Also two parent sessions. Total: 3 hours 

nr 8 weeks 6 sessions, 1 /1-2 weeks. Total: App. 5 hours 

Pediatric rheumatology clinic, parents attend 

50% of the sessions. 

8 weeks 6 sessions, 1-2/week. In addition, two telephone 

appointments. Total: App. 5 hours 

Pediatric rheumatology clinic, parents attend 

38% of the sessions. 

8 weeks 10 sessions, 1/week, 45 minutes and in follow-up period 2 

booster sessions. Total: 8 hours 

School 5 weeks 3 sessions, 1/1-2 weeks, 60 minutes. Total: 18 hours 

Home 5 weeks 5 sessions, 1/week. Total: App. 4 hours 

School, groups of 3-4 participants. 5 weeks 20 sessions, 2/week, 20 minutes. Total: 7 hours 

Pediatric clinic or home (28%), together with 

parent. 

3 weeks 3 sessions, 1/week, 75 minutes. Total: 4 hours 

Home  6 months  21 modules, 1/ 1-2 weeks responses to e-consult by 

therapist. Total: App. 16 hours 

Home 8 weeks 8 modules, 1/week assignment, 30 minutes. Total: 4 hours 

Home 8 weeks 8 modules, 1/week, 30 minutes. Total: 4 hours 

Pediatric clinic, parents attended 60% of the 

sessions 

10 weeks 5 sessions, 1 / 2 weeks, 40 minutes. Total: 3 hours 

Clinic, child and mother attended sessions 

together. 

8 weeks 6 sessions 1 / 1-2 weeks, 50 minutes. Total: 5 hours 

Clinic, only child attends. 5 months 10 sessions 2/month, duration nr. 

Total: App. 8 hours 

Instructions and first sessions in clinic, therapy 

at home. 

8 weeks 53 sessions whereof one instruction, 6-7/week sessions 

(10-25 minutes). Total: 13 hours 

University clinic, parents 50% present if child 

between 7-12 years old. 

 

In one specific module presence parent 100%. 

6 weeks 6 sessions, 1/week, 45 minutes. Total: 5 hours 

Tertiary clinic, alone. 3 months 6 sessions, 1 / 2 weeks, 50 minutes.Total: 5 hours 

First session at clinic, other two at home One week 3 sessions in 1 week, 20 minutes. Total: 1 hour 

Clinic 4 months 10 sessions, 1/week, 60 minutes. 1-2 sessions with the 

parent, 90 minutes. Total: 12 hours 
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Table 6.2 (continued) 

  

Study Materials and procedures 

Alfvén  

2006 Sweden 

nr 

Al-haggar 

2006 Egypt 

Therapy manual, biofeedback machines. In between sessions phone and email contact. Planning of 

activities in diary, tailored physical activity advice. 

Bakker  

2009 NL 

Video available upon request. 

Bussone 

1998 Italy 

No mentioning of manual, biofeedback machine. Encouraged to not practice at home. 

Chalder/Lloyd 

2009/2012 UK 

Treatment manual and family guide. Next to therapy close contact with schools for reintegration 

and home-work assignments. 

Duarte  

2006 Brazil 

No manual mentioned, global content described. 

 

Van Geelen 

2011 NL 

No manual mentioned, global content described. 

 

Groβ  

2013 Germany 

Treatment manual, CD with relaxation exercises. Recording pain and coping in diary. Home-work 

assignments. Parents receive nutritional advice. 

Gulewitsch 

2013 Germany 

Treatment manual, written information for participants, CD with hypnotherapy exercises, home-

work assignments. 

Humphreys 

2000 USA 

Based on existing treatment protocols and previous study. 

Kashikar Zuck  

2005 USA 

Treatment manual, homework assignments. 

Kashikar-Zuck  

2012 USA 

Treatment manual, piloted. Homework assignments.  

Larsson 

1987 Sweden 

Treatment manual, audiotapes. 

Daily practicing at home (20-30 minutes). 

Larsson 

1990 Sweden 

Manual and five audiotapes. 

Larsson 

1995 Sweden 

Manual and five audiotapes. 

Levy  

2010 & 2013 USA 

No mentioning of manual, content clearly described in paper. 

Homework assignments were given. 

Nijhof 2012/2013 NL Website, based on existing protocols for CBT treatment by an experienced center.  

At least one communication between therapist and school mentor. 

Palermo 

2009 USA 

Website, based on CBT protocols and piloted. Content personalized. Weekly therapist responses 

standardized by manual. Participants could only proceed after assignment was finished. 

Palermo 

2015 USA 

Website, based on CBT protocols, piloted and used in earlier study (2009). Content personalized 

based on goal setting and answers. Weekly therapist responses standardized by manual. 

Robins  

2005 USA 

Based on intervention protocol. Homework assignments.  

Sander  

1994 Australia 

Written instructions for participants, homework assignments. 

Stulemeijer/Knoop 

2005/2008 NL  

nr 

Van Tilburg 

2009 USA 

Instruction DVD with written instructions parents, CDs and portable CDplayer. Compliance noted on 

a calendar. Staff could be called for questions. 

Van der Veek  

2013 NL 

Protocol based on earlier studies, three optional modules could be selected depending on needs 

participant. Diary and homework assignment to describe performed exercises / effects of advices. 

Vlieger  

2007/2011 NL 

Manchester protocol, tailored approach. CD with standardized session, participants encouraged to 

practice daily at home. 

Wallander 

2011 USA 

Instructions were read out loud and written instructions provided. Instructions for writing at home. 

Wicksell 

2009 Sweden 

Protocol based treatment. In between sessions participants were encouraged to expose 

themselves, and notice and accept unpleasant experiences. 
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Note. CBT = Cognitive behavioral therapy. ACT = Activity and commitment therapy. CAU = Care as usual. WL 

= Waiting list. CFS = Chronic fatigue syndrome. Nr = not reported.  

Providers Adherence/fidelity 

Psychologist and physiotherapist nr 

Three pediatric psychotherapists, trained and 

supervised by researchers. 

nr 

nr nr 

Therapists, not further specified. nr 

Two experienced and trained psychotherapists, 

supervised by researchers. 

Video-based live supervision of therapists.  

Participants attended 12 (SD: 2.5, range: 5-13) sessions. 

Nr 

 

nr 

‘Counselor’, not further specified. nr 

Psychologist, not further specified. nr 

Trained psychologists, not further specified. 97% of the participants attended both sessions. 

nr nr 

Trained pediatric psychology resident and psychology, 

not further specified. 

Video-based checks and weekly feedback towards therapists.  

90% of the participants attended all sessions. 

Five postdoctoral pediatric psychiatrists, trained 6-8 

hours by PI. 

Video-based checks (20% of all sessions) and supervision by 

independent monitors. 

 

88% of the participants attended all sessions. 
Two students clinical psychology. nr 

Developed by a graduate student psychology. nr 

Three trained nurses supervised by physiotherapist. nr 

Fourteen trained psychotherapists, experience nr. Video-based checks (20% of all cases) on content by experienced 

trainer: 94% elements present. Overlap treatment and placebo: 0% 

 

88% of the participants attended all sessions, 85% completed 

assignments. 

Five trained psychotherapists (2) and trainees (3), 

experience range from 1-10 years. 

Checks for attendance of modules or content of responses by 

therapists nr. 

 

 

 

One fellow psychology with one year experience.  77% of the participants and 54% of the parents completed all 

modules. Mean modules completed by both 13 (SD: 4) 

Five trained and experienced study coaches 

(psychology fellows).  

Coaches were supervised by PI in their responses, not elaborated 

upon. 

Two psychology fellows/interns.  The two providers discussed/ evaluated sessions beforehand and 

afterwards. 

Two clinical psychologists. nr 

Four experienced and trained child psychologists. nr 

Treatment materials developed by three experienced 

investigators modelled after protocols for adults and 

tested. 

99% of all participants listened to the CD’s at least as much as 

instructed. 

 

 Trained masters students psychology or psychologists, 

biweekly supervised by experienced children’s 

psychotherapist for treatment group.  

Therapists were biweekly supervised by experienced children’s 

psychotherapist, not elaborated upon. 

One experienced and trained nurse. nr  

Independent research associates provided instructions.  nr  

Two experienced and trained psychologists. Continuous discussion content and progress in research group. 

Average attended sessions by participants: 10 (SD: 4).  
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Risk of bias within studies  

The risk of bias for each study is presented in Figure 2. Since blinding of 

participants with regard to psychological interventions is generally not possible and in 

most studies self-reported measures were used to assess the outcomes investigated in 

this review, most studies scored a ‘high risk’ in the ‘blinding of outcome assessors’ 

domain. In two studies outcomes were assessed by blinded investigators, or 

participants self-reported outcomes but were unaware of their allocation (internet 

based treatment with placebo condition). These studies were rated as low risk. In 

addition, many studies scored an ‘unclear risk’ on the selective reporting domain. 

Figure 6.2. Cochrane risk of bias assessment. 

 
Note. Green = low risk. Yellow = unclear risk. Red = high risk. 
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Larsson 1987      
Larsson 1990      
Sanders 1994      
Larsson 1995      
Bussone 1998      
Humphreys 2000      
Robins 2005      
Kashikar-Zuck 2005      
Stulemeijer 2005/Knoop 2008      
Alfvén 2006      
Al-Haggar 2006      
Duarte 2006      
Vlieger 2007 & 2013      
Bakker 2009      
Chalder 2009      
Palermo 2009      
Van Tilburg 2009      
Wicksell 2009      
Levy 2010 & 2013      
Van Geelen 2011      
Wallander 2011      
Kashikar-Zuck 2012      
Nijhof 2012 & 2013      
Groβ 2013      
Gulewitsch 2013      
Van der Veek 2013      
Palermo 2015      
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Synthesis of results  

Main analyses. All 22 studies that investigated the effect of a psychological 

treatment versus a waiting list condition, CAU or placebo (i.e. eligible for meta-

analyses) assessed symptom load. Fourteen of these studies assessed disability 

measured as symptom related impairments or problems with physical functioning, and 

7 studies reported school absence as a measure of disability. 

Twenty-one instead of 22 studies were included in our post-treatment meta-

analyses because from one study post-treatment data were not available (28). 

Psychological treatment had a significant effect on symptom load post-treatment 

(Figure 3a), symptom load at follow-up (Figure 3a of Supplemental Material B: 14 

studies, 1046 participants, Hedges’ g = -0.38 95%-CI [-0.63, -0.12], I2 = 73%), 

disability post-treatment (Figure 4a), disability at follow-up (Figure 4a of Supplemental 

Material B: 8 studies, 796 participants, Hedges’ g = -0.31 95%-CI [-0.56, -0.07], I2 = 

62%), and school absence ‘post-treatment’ (Figure 5), when compared with waiting 

list, CAU or placebo. Please note that the data from 2 of the 7 studies included in the 

school absence post-treatment analyses were actually follow-up outcomes ((27, 28). 

Post-hoc analyses revealed a slightly higher estimate when these two studies were left 

out (Hedges’ g = -0.66 95%-CI [-1,11, -0.22], I2 = 75%).  

Risk of bias. The funnel plot displayed in Figure 6a shows asymmetry and thus 

indicates publication bias; negative findings with high standard errors seem to be 

underrepresented in our review. See for the funnel plots of all meta-analyses 

Supplemental material B, Figures 6b, 6c, 6d, 6e. Meta-regression based on our 

Cochrane risk of bias assessment revealed no influence of an unclear/high risk of bias 

on effectiveness of psychological therapies on symptom load post-treatment 

(randomization: B = -0.13, 95% CI [-0.39, 0.66], allocation concealment: B = -0.26, 

95% CI [-0.71, 0.20], blinding: B = -0.003, 95% CI [-0.776, 0.770], incomplete data: B 

= -0.14, 95% CI [-0.39, 0.66], selective reporting: B = -0.03, 95% CI [-0.52, 0.46]). 
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Figure 6.3a. Effect of psychological treatment on symptom load post-treatment. 
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Figure 6.4a. Effect of psychological treatment on disability post-treatment 
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Figure 6.5. Effect of psychological treatment on school absence post-treatment. 
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Figure 6.6a. Funnel plot of effects on symptom load post-treatment. 

Explaining heterogeneity. The effect of psychological treatments on symptom 

load post-treatment stratified by symptom cluster is shown in Figure 7. Subgroup 

estimates suggest that psychological treatment is specifically beneficial for fatigue and 

less so for pain symptoms. Yet, the effect of psychological treatment on post-

treatment symptom load was not significantly different for the different clusters of 

symptoms (abdominal symptoms vs other symptoms: n = 20, B = -0.049, 95% CI [-

0.500, 0.405], chronic fatigue vs other symptoms: n = 20, B = -0.32, 95% CI [-0.896, 

0.144]), pain vs other symptoms: n = 20, B = 0.32, 95% CI [-0.120, 0.775]). One study 

was not included in this analysis because 50% of the participants suffered from 

abdominal symptoms and the remainder of other pains (61).  

The effect-sizes of psychological treatments on symptom load stratified by age 

category, as shown in Figure 8, were similar for children and adolescents. Indeed, the 

age category of participants did not significantly influence outcomes (adolescents vs 

children: n = 18, B = 0.10, 95% CI [-0.41, 0.60]). Duration of symptoms had also no 

effect on findings (longer symptom duration: n = 13, B=0.01, 95% CI [-0.01, 0.04]). 

The effect-sizes of psychological treatments ordered based on the treatment dose 

are shown in Figure 9, and suggest a relation between higher treatment dose and better 

outcomes. Yet, the effect of treatment on the found effect-size post-treatment was not 

significant (higher treatment dose: n = 21, B = -0.02, 95% CI [-0.05, 0.001]).  
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Figure 6.7. Effect of psychological treatment on symptom load post-treatment, stratified by type of 

symptoms.
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Figure 6.8. Effect of psychological treatment on symptom load post-treatment, clustered by age 

group. 
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Figure 6.9. Effect of psychological treatment on symptom load post-treatment, ordered by 

treatment dose. 
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Discussion 

Meta-analyses showed that psychological treatments improved symptom load, 

disability and school attendance in children and adolescents suffering from various 

FSS including functional abdominal symptoms, fatigue, tension-type headache and 

musculoskeletal pains. Heterogeneity between studies in found effect-sizes remained 

unexplained by the type and duration of symptoms, the age of the participants, and the 

treatment dose, although the latter approached significance. 

In line with our findings, two reviews found that psychological treatments 

improved symptom load in children with headaches, at least post-treatment (7, 38). 

With face-to-face therapies, but not with remotely delivered therapies, this effect was 

maintained at follow-up, and did also hold for disability outcomes post-treatment and 

at follow-up. For other chronic pain complaints (including pain due to medically well-

defined diseases) outcomes were less convincing: the two previous reviews only found 

post-treatment effects, and no follow-up effects, on symptom load and disability. We 

found that for children with functional abdominal symptoms, fatigue, headache, and 

pains, effects of psychological treatments on symptom load were maintained at follow-

up. In addition, our analyses showed that psychological therapies were also beneficial 

for disability and school attendance post-treatment and at follow-up in children with 

FSS. This could indicate that psychological treatments are especially effective for 

headaches, indifferent of their etiology, and FSS as opposed to chronic pain due to a 

medically well-defined disease such as juvenile rheumatoid arthritis. Overall, the effect-

sizes we found on symptom load post-treatment were comparable to earlier findings 

in children with pain (7, 38) but somewhat larger than estimates reported in adult 

populations with FSS (19, 76). This may indicate that children and adolescents are 

more susceptible to psychological treatments than adults or could be a reflection of 

less chronic and/or severe FSS in children as opposed to adults. 

Unfortunately, it remains largely unclear who benefits most from psychological 

treatment. We were not able to explain heterogeneity in findings between studies; type 

of FSS, age of participants, treatment dose and duration of symptoms did not 

influence results. Two reviews showed that a higher treatment dose was more effective 

for headaches in children and low back pain in adults, but optimal doses could not be 

established (39, 77). One other review found that therapist skills and treatment 

frequency, but not symptom load, intervention duration, and study quality, had a 

significant effect on symptoms post-treatment in adults (76). These non-significant 

findings seem counter-intuitive; if chronicity of symptoms and treatment duration are 

not important, every child with FSS could be treated with any short intervention. 

However, the reason that we, and other reviews, were not able to identify specific 

sources of statistical heterogeneity in our meta-analyses was probably because most 

studies were unique in their combination of included participants and delivered 
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treatment. For example, type of FSS, inclusion criteria, age of participants, duration of 

symptoms, type, setting, dose and procedures of treatment, and experience of 

therapists all differed considerably between studies. In addition, most studies did not 

qualify the severity of symptoms and did not report on the presence of comorbidities. 

This means that when we investigated one potential predictor other potential sources 

of heterogeneity also varied or were just unknown. 

When interpreting the results some limitations should be kept in mind. As 

mentioned we found substantial heterogeneity in effect-sizes between studies which 

could not be explained by the meta-regressions we performed. In addition, outcome 

measures for the constructs symptoms load, disability and school absence varied 

among studies. Moreover, many instruments used were not validated for the included 

participants. Further, when interpreting effect sizes it should be acknowledged that 

our funnel plots indicated publication bias. Together with the unexplained 

heterogeneity and variety in outcome measures this means that the found effect-sizes 

may overestimate the real effect and should thus be interpreted with caution.  

Our study also has several methodological strengths. We conducted a broad 

search in five databases. Study selection, data-extraction, risk of bias and quality 

assessments were independently done by two researchers. We included studies which 

investigated psychological treatments for various types of FSS including abdominal 

symptoms and fatigue. Previous reviews did only focus on chronic pains, and did not 

differentiate between FSS and medically well-defined diseases. We described the 

included studies and their treatments for FSS in children in detail, and were thus the 

first to provide a comprehensive overview of evidence based psychological treatments 

for children with FSS. The detailed data extraction also enabled us to explore potential 

moderators of the effectiveness of psychological treatments on FSS. To our 

knowledge, no previous review investigated the influence of symptom type, treatment 

duration or age of the participants on the effectiveness of psychological treatments for 

pediatric FSS.  

In future research, treatments should be clearly described and manualized. The 

working elements of treatments can only be identified if authors clarify why specific 

components are incorporated in their treatment. Ideally, treatments should be 

compared to placebo conditions in which those key components are missing. 

Collaborations between specialized centers and sharing of treatment protocols and 

materials would make it easier to build on to each other’s work. It should also be 

explored how treatments can best be implemented. Some obvious treatment 

characteristics that might be interesting to compare in future interventional research 

are treatment setting and dose, involvement of family members and qualification and 

training of therapists. Further, it would be interesting to evaluate which child 

characteristics influence the effectiveness of treatments. We found no evidence that 

type of symptoms influenced the effectiveness of therapies. Chronicity and severity of 
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symptoms, or presence of comorbidities, might actually be more important for 

treatment outcomes. For example, symptoms of anxiety and depression are prevalent 

in children with FSS and can predict the course of FSS (78). Therefore, it seems 

relevant to assess and treat children with comorbidities instead of excluding those 

children. Another key issue is what outcome measures should be used and how 

outcomes should be interpreted. Some studies already chose validated instruments, 

verified results with parental questionnaires, and/or added more objective measures 

such as medication and health care use. Yet, it seemed generally unknown what the 

minimal clinical relevant change on instruments was, which makes it still hard to 

interpret outcomes.  

In conclusion, psychological treatments seem effective on the short and long-

term for improving symptom load, disabilities and school attendance in children with 

FSS. For clinicians working with children with FSS it is useful to know that effective 

psychological treatments are available for these patients. Future trials are 

recommended to clearly describe the included population in terms of comorbidities, 

chronicity and illness severity, and to provide insight into treatment rationale and 

characteristics. Once specific child characteristics and treatment elements important 

for targeting and improving outcomes can be identified, treatments will probably 

become more tailored for the individual patient and thereby more effective.. 
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Appendix A: The psychotherapy outcome study rating scale (POMF-R) 

Clarity of sample description 
0 Poor. Vague description of sample (e.g. only mentioned whether patients were diagnosed with the 
disorder).  
1 Fair. Fair description of sample (e.g. mentioned inclusion/exclusion criteria, demographics, etc.).  
2 Good. Good description of sample (e.g. mentioned inclusion/exclusion criteria, demographics, and the 
prevalence of comorbid disorders).  
Severity/chronicity of the disorder  
0 Poor. Severity/chronicity was not reported and/or subsyndromal patients were included in the sample.  
1 Fair. All patients met the criteria for the disorder. Sample includes acute (<1 yr) and/or low severity. 
2 Good. Sample consisted entirely of chronic (>1 yr) patients of at least moderate severity.  
Representativeness of the sample  
0 Poor. Sample is very different from patients seeking treatment for the disorder (e.g. there are excessively 
strict exclusion criteria).  
1 Fair. Sample is somewhat representative of patients seeking treatment for the disorder (e.g. patients were 
only excluded if they met criteria for other major disorders).  
2 Good. Sample is very representative of patients seeking treatment for the disorder (e.g. authors made 
efforts to ensure representativeness of sample).  
Reliability of the diagnosis in question  
0 Poor. The diagnostic process was not reported, or not assessed with structured interviews by a trained 
interviewer.  
1 Fair. The diagnosis was assessed with structured interview by a trained interviewer. 
2 Good. The diagnosis was assessed with structured interview by a trained interviewer and adequate inter-
rater reliability was demonstrated (e.g. kappacoefficient).  
Specificity of outcome measures  
0 Poor. Very broad outcome measures, not specific to the disorder (e.g. SCL-90R total score).  
1 Fair. Moderately specific outcome measures.  
2 Good. Specific outcome measures, such as a measure for each symptom cluster.  
Reliability and validity of outcome measures  
0 Poor. Measures have unknown psychometric properties, or properties that fail to meet current standards 
of acceptability.  
1 Fair. Some, but not all measures have known or adequate psychometric properties.  
2 Good. All measures have good psychometric properties. The outcome measures are the best available for 
the authors’ purpose.  
Use of blind evaluators  
0 Poor. Blind assessor was not used (e.g. assessor was the therapist, assessor was not blind to treatment 
condition, or the authors do not specify).  
1 Fair. Blind assessor was used, but no checks were used to assess the blind.  
2 Good. Blind assessor was used in correct fashion. Checks were used to assess whether the assessor was 
aware of treatment condition.  
Assessor training  
0 Poor. Assessor training and accuracy are not specified, or are unacceptable.  
1 Fair. Minimum criterion for assessor training is specified (e.g. assessor has had specific training in the 
use of the outcome measure), but accuracy is not monitored or reported.  
2 Good. Minimum criterion of assessor training is specified. Inter-rater reliability was checked, and/or 
assessment procedures were calibrated during the study to prevent evaluator drift.  
Assignment to treatment  
0 Poor. Biased assignment, e.g. patients selected their own therapy or were assigned in another non-
random fashion, or there is only one group.  
1 Fair. Random or stratified assignment. There may be some systematic bias but not enough to pose a 
serious threat to internal validity. There may be therapist by treatment confounds. N may be too small to 
protect against bias.  
2 Good. Random or stratified assignment, and patients are randomly assigned to therapists within 
condition. When theoretically different treatments are used, each treatment is provided by a large enough 
number of different therapists. N is large enough to protect against bias.  
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Design  
0 Poor. Active treatment vs. WLC, or briefly described TAU.  
1 Fair. Active treatment vs. TAU with good description, or placebo condition.  
2 Good. Active treatment vs. another previously empirically documented active treatment.  
Power analysis  
0 Poor. No power analysis was made prior to the initiation of the study.  
1 Fair. A power analysis based on an estimated effect size was used.  
2 Good. A data-informed power analysis was made and the sample size was decided accordingly.  
Assessment points  
0 Poor. Only pre- and post-treatment, or pre- and follow-up.  
1 Fair. Pre-, post-, and follow-up <1 year.  

2 Good. Pre-, post-, and follow-up ⩾1 year.  
Manualized, replicable, specific treatment programs 
0 Poor. Description of treatment procedure is unclear, and treatment is not based on a publicly available, 
detailed treatment manual. Patients may be receiving multiple forms of treatment at once in an 
uncontrolled manner.  
1 Fair. Treatment is not designed for the disorder, or description of the treatment is generally clear and 
based on a publicly available, detailed treatment manual, 
but there are some ambiguities about the procedure. Patients may have received additional forms of 
treatment, but this is balanced between groups or otherwise controlled.  
2 Good. Treatment is designed for the disorder. A detailed treatment manual is available, and/or treatment 
is explained in sufficient detail for replication. No ambiguities about the treatment procedure. Patients 
receive only the treatment in question.  
Number of therapists  
0 Poor. Only one therapist, i.e. complete confounding between therapy and therapist.  
1 Fair. At least two therapists, but the effect of therapist on outcome is not analyzed.  
2 Good. Three, or more therapists, and the effect of therapist on outcome is analyzed.  
Therapist training/experience  
0 Poor. Very limited clinical experience of the treatment and/or disorder (e.g. students).  
1 Fair. Some clinical experience of the treatment and/or disorder.  
2 Good. Long clinical experience of the treatment and the disorder (e.g. practicing therapists).  
Checks for treatment adherence  
0 Poor. No checks were made to assure that the intervention was consistent with protocol.  
1 Fair. Some checks were made (e.g. assessed a proportion of therapy tapes).  
2 Good. Frequent checks were made (e.g. weekly supervision of each session using a detailed rating form).  
Checks for therapist competence  
0 Poor. No checks were made to assure that the intervention was delivered competently.  
1 Fair. Some checks were made (e.g. assessed a proportion of therapy tapes). 
2 Good. Frequent checks were made (e.g. weekly supervision of each session using a detailed rating form).  
Control of concomitant treatments (e.g. medications)  
0 Poor. No attempt to control for concomitant treatments, or no information about concomitant 
treatments provided. Patients may have been receiving other forms of treatment in addition to the study 
treatment.  
1 Fair. Asked patients to keep medications stable and/or to discontinue other psychological therapies 
during the treatment.  
2 Good. Ensured that patients did not receive any other treatments (medical or psychological) during the 
study.  
Handling of attrition  
0 Poor. Proportions of attrition are not described, or described but no dropout analysis is performed.  
1 Fair. Proportions of attrition are described, and dropout analysis or intent-to-treat analysis is performed.  
2 Good. No attrition, or proportions of attrition are described, dropout analysis is performed, and results 
are presented as intent-to-treat analysis.  
Statistical analyses and presentation of results  
0 Poor. Inadequate statistical methods are used and/or data are not fully presented.  
1 Fair. Adequate statistical methods are used but data are not fully presented.  
2 Good. Adequate statistical methods are used and data are presented with M and SD.  
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Clinical significance  
0 Poor. No presentation of clinical significance was done.  
1 Fair. An arbitrary criterion for clinical significance was used and the conditions were compared 
regarding percent clinically improved.  
2 Good. Jacobson's criteria for clinical significance were used and presented for a selection (or all) of the 
outcome measures, and conditions were compared regarding percent clinically improved. 
Equality of therapy hours (for non-WLC designs only)  

0 Poor. Conditions differ markedly (⩾20% difference in therapy hours).  
1 Fair. Conditions differ somewhat (10–19% difference in therapy hours).  
2 Good. Conditions do not differ (<10% difference in therapy hours).  
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Appendix B: Forest plots and funnel plots 

Figure 6.3b. Effect of psychological treatment on symptom load at follow-up.
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Figure 6.4b. Effect of psychological treatment on disability at follow-up. 

 
  



Chapter 6 | Psychological Interventions 

115 

Figure 6.6b. Funnel plot of effects on symptom load at follow-up. 

 

Figure 6.6c. Funnel plot of effects on disability post-treatment. 
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Figure 6.6d. Funnel plot of effects on disability at follow-up. 

 

Figure 6.6e. Funnel plot of effects on school absence post-treatment. 

 
 

 


