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A B S T R A C T   

Objective: Persistent physical symptoms are frequent among young people causing considerable social, psycho-
logical, and economic consequences. Easily accessible interventions adapted to non-specialized settings are 
needed. We aimed to systematically review randomized controlled trials on self-help interventions for young 
people with persistent physical symptoms compared to active or passive control groups. Our purpose was to 1) 
describe applied therapeutic approaches and content and 2) examine potential effects on symptom burden and 
psychosocial outcomes. 
Methods: We included randomized controlled trials on minimal contact self-help interventions for young people 
with persistent physical symptoms. Systematic literature searches in PubMed, Cochrane Central, Embase, and 
PsycINFO were conducted. Study selection, data extraction and quality assessment were performed indepen-
dently by two reviewers. A narrative synthesis of the effects was performed. 
Results: We identified 11 studies on self-help interventions for young people. The methodological quality of the 
studies was generally low. Participants suffered from impairing fatigue, headache, abdominal pain, and 
musculoskeletal or multi-site pain. Applied therapeutic approaches were cognitive behavioral therapy, relaxation 
training, hypnotherapy, and written self-disclosure. Outcomes were diverse and mainly related to symptom 
burden, whereas psychosocial outcomes were only sporadically examined. Overall, evidence of effectiveness of 
self-help interventions in alleviating symptom burden was weak, and potential effects could not be linked to one 
specific theoretical approach. 
Conclusion: Few self-help interventions of diverse content exist for young people with persistent physical 
symptoms. Rigorously designed studies that include recommended outcome domains assessed by aligned mea-
sures are needed to determine and compare the clinical value of such interventions.   

1. Introduction 

Persistent physical symptoms (PPS) that cannot be attributed to any 
conventional disease, often in the form of various types of pain, are 
common among young people [1–3]. A meta-analysis on non-specific 
health complaints among adolescents from 36 different countries 
showed an increasing trend for the time period 1982–2013 which was 
significant for the northern European countries [4]. In a Dutch 
population-based study, chronic pain was reported by one third of ad-
olescents aged 12–15 with higher prevalence found among girls 

compared to boys [5]. Furthermore, a population-based Canadian study 
among adolescents showed prevalences of 26–32% for headache, 
14–22% for stomach ache, and 18–26% for backache with at least 
weekly frequency [6]. Such recurrent, non-specific health complaints 
have in preadolescents been shown to be associated with higher future 
primary health care use [7] and may become chronic and disabling if 
early intervention is not provided [8]. 

PPS which in their severe form are characteristic for somatic symp-
tom and related disorders [9] and functional somatic syndromes (e.g. 
irritable bowel syndrome, fibromyalgia, chronic fatigue, idiopathic 
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chronic pain) are associated with emotional distress and school absence 
for the individual and high health care costs for society [10,11]. 
Consequently, PPS can fundamentally impact the long-term course of a 
young person’s life. A recent, large longitudinal study showed that 
chronic pain in adolescence was associated with lower rates of attaining 
a high school diploma, a bachelor’s degree and a full-time job in young 
adulthood. Similar negative impact was found in the social domain with 
less likelihood of later being married or living with a partner and having 
children [12]. 

Psychological treatments may be important in the prevention of such 
negative long-term consequences, e.g. by addressing dysfunctional 
illness beliefs and providing adaptive symptom coping strategies [13]. 
Several studies have shown that both face-to-face treatment [14–16] and 
remotely delivered therapies such as therapist-assisted internet-deliv-
ered cognitive behavioral therapy (iCBT) [17] are beneficial in allevi-
ating PPS in adolescents. A wider implementation of remotely delivered 
therapies may both expand treatment access and reduce treatment ex-
penses [18]. However, most of these treatments still require tailored 
support by qualified therapists. Due to the large scale of young people 
with PPS, it is relevant to look beyond remotely delivered specialized 
therapy and search for early interventions that are easily adapted to non- 
specialized settings, e.g. primary care. Self-help interventions (SHI) with 
minimal support have a unique potential in this regard. While such 
treatments have been systematically reviewed in adults with PPS [19], 
an overview of SHI for young people is currently lacking. Such treat-
ments may incorporate age-specific content, e.g. inclusion of family and 
network and thus warrant separate investigation. 

We aimed to systematically review existing randomized controlled 
trials (RCT) on SHI targeting young people with PPS compared to active 
or passive control groups. Our purpose was to 1) describe applied 
therapeutic approach and content and 2) examine potential effects on 
symptom burden and psychosocial outcomes. 

2. Methods 

This review was registered in the International prospective register 
of systematic reviews, PROSPERO (ID: CRD42020181862). We followed 
the methodological guidelines of Cochrane [20] and reported according 
to the PRISMA criteria [21]. 

2.1. Selection criteria 

2.1.1. Study design and publication type 
We included full-bodied papers in English on RCT with no restriction 

on publication date. 

2.1.2. Participants 
The mean age of included participants had to be 10–24 years in 

accordance with WHO’s definition of “young people” [22]. Participants 
had to suffer from non-specific symptoms (e.g. abdominal pain), a 
functional somatic syndrome (e.g. fibromyalgia), or a somatic symptom 
and related disorders in DSM-5/somatoform disorders in ICD-10/DSM- 
IV. Symptom duration had to be at least 3 months. 

2.1.3. Interventions 
We included studies on SHI defined as stand-alone treatment deliv-

ered through online programs, written manuals, or audio files conducted 
with minimal support. We allowed the SHI to include standardized 
contacts with a therapist or health care professional involving proce-
dural instructions on the SHI and adherence stimulation, but they should 
be non-therapeutic. We included SHI targeting individuals as opposed to 
groups, but the treatment could include the parents. SHI involving 
medication or medical equipment were excluded. 

2.1.4. Control condition 
Both studies with passive (standard medical care (SMC) or waiting 

list) and active control conditions (e.g. psychotherapy) were included. 

2.1.5. Outcomes 
The studies had to examine one or more outcomes related to the 

domains recommended by The Pediatric Initiative on Methods, Mea-
surement and Pain Assessment in Clinical Trials (PedIMMPACT) and key 
stakeholders in care of children with functional abdominal pain disor-
ders [23,24]: 1) symptom burden, 2) physical function, 3) quality of life, 
4) mental health, 5) school absence, or 6) health care use. 

2.2. Search strategy and information sources 

From the 24th to the 27th of January 2020, we searched through 
PubMed, Cochrane Central, Embase, and PsycINFO. MeSH terms, 
Emtree terms, and Psychological Index terms were used when appli-
cable. A wide range of search terms for PPS including functional somatic 
syndromes were used, e.g. “chronic musculoskeletal pain” and “chronic 
fatigue” inspired by earlier reviews [15]. The PubMed search strategy is 
available in appendix A. The same search terms were adapted and 
applied in the other databases. Citations and reference lists in included 
papers were checked for additional studies and we searched for existing 
systematic reviews covering the same issue as the present review. An 
updated search in all four databases was conducted in October 2020. 

2.3. Study selection 

The references were managed in Endnote, and the selection process 
was conducted in Covidence. All identified titles and abstracts were 
screened independently by two of the reviewers (AFH and CUR). 
Disagreement between reviewers was discussed, and clearly ineligible 
studies were excluded. Full text papers on eligible studies were inde-
pendently screened by all three reviewers (AFH, CUR, and MTR) in pairs 
for final inclusion. Each reviewer screened one third of the papers. Half 
of this third was in addition screened by one of the other reviewers and 
the other half by the third reviewer. Incongruity was resolved by 
consensus or by the third reviewer. In two cases, we requested addi-
tional information from study authors for eligibility assessment. 

2.4. Assessment of study quality 

The quality of the studies was evaluated independently by two re-
viewers (AFH and MTR), and discrepancies were resolved by consensus 
or involvement of a third reviewer (CUR). The Cochrane Collaboration’s 
revised RoB 2.0 tool for assessing risk of bias in randomized trials was 
used, and risk of bias regarding symptom burden outcomes was assessed 
according to five domains: 1) the randomization process, 2) deviation 
from intended intervention, 3) missing outcome data, 4) measurement 
of the outcome, and 5) selection of reported results [25]. For each 
domain and overall, the studies were rated as representing low risk, 
some concern, or high risk of bias. 

2.5. Data extraction 

All data was extracted independently by two reviewers (AFH and 
CUR) using Covidence according to a predefined template. For each 
study, we extracted data on author contact details, funding, setting, 
design, aim, follow-up points, flow of participants, population, inter-
vention details, control condition, adherence, outcomes, and results. 
Discrepancies in the data extracted were resolved by consensus or by a 
third reviewer (MTR). 

Extracted outcomes were sorted into the previously mentioned six 
domains: 1) symptom burden, 2) physical function, 3) quality of life, 4) 
mental health, 5) school absence, and 6) health care use. The categori-
zation of outcomes was done by the first author (AFH) and reviewed by 
the rest of the research team. Within the symptom burden domain, 
outcome extraction was limited to frequency, intensity, responder rates 
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(at least 50% reduction in symptom frequency and/or intensity), and 
symptom indexes generated across symptom variables (e.g. headache 
index). For the remaining outcome domains, we extracted all outcomes 
except measurements regarding monitoring of use of learned strategies. 
The physical function domain encompassed outcomes on physical 
disability. The domain of quality of life covered outcomes on patient’s 
wellbeing overall and included summarized scores on both physical and 
psychological wellbeing. The domain of mental health covered coping, 
stress, and psychopathology, e.g. anxiety and depression. 

2.6. Analysis 

The included studies were considered too heterogeneous for a meta- 
analysis of effect to be meaningful mainly due to divergent outcome 
measures and large variation regarding intervention content, duration, 
and therapist support. A narrative synthesis of the results was therefore 
performed. 

3. Results 

The study selection process is shown in Fig. 1. In total, 583 studies 
were identified through the four databases. After removal of duplicate 
records, 345 studies were screened based on title and abstract. The full 
text of 65 studies were examined. In total, 11 studies were included in 
this review. The screening of reference list in the included studies 
resulted in no additional studies. 

3.1. Study quality 

The risk of bias assessment is presented in Fig. 2. All studies except 
two [27,28] had overall high risk of bias due to high risk of bias within at 
least one of the five domains. Measurement of the outcome was the most 
frequent source of possible bias due to self-reporting and lack of blinding 
of participants. A primary outcome was only defined in four studies 
[27–30]. 

3.2. Study characteristics 

A summary of the study characteristics is presented in Table 1. 

3.2.1. Participants and setting 
The studies took place in Germany, Sweden, USA, and The 

Netherlands. Participants suffered from chronic or recurrent headache, 
functional abdominal pain, irritable bowel syndrome, severe fatigue, or 
abdominal, musculoskeletal, or multi-site pain. The majority of studies 
on headache included both participants with tension headache, 
migraine, and combined headache. None of the studies used psychiatric 
diagnostic classification. 

In two studies, participants were recruited through newspaper ads 
and webpages [29,31], in two studies from high schools [32,33] and for 
the remaining part, through hospital clinics. 

Participants’ mean age was between 11 and 15 years. In two studies, 
participants’ age range was 16–18 with no information on mean age. 

Records identified from:
Pubmed (n = 162)
Cochrane (n = 175)
Embase (n = 154)
Psycinfo (n = 92)

Records removed before 
screening:

Duplicate records removed
(n = 238)
Records removed for other 
reasons (n = 0)

Records screened
(n = 345)

Records excluded
(n = 280)

Reports assessed for eligibility
(n = 65)
Updated search October 2020 
(n=1)

Reports excluded:
Not self-help (n = 14)
Not patients with persistent 
physical symptoms (n = 23)
Not young people (n = 12)
Not randomized controlled 
trial (n=2)
Not English (n=2)
Duplications (n=2)

Studies included in review
(n = 11)

Identification of studies via databases
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Fig. 1. PRISMA flow diagram [26].  
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The overall age range of included participants was 6–18. Mean symptom 
duration ranged from 7 months to 4 years. The percentage of female 
participants ranged from 46 to 90%. The number of participants varied 
from 20 to 260. 

3.2.2. Therapeutic approach and content 
The intervention content was diverse and based on cognitive 

behavioral therapy (CBT), relaxation training, hypnotherapy, and 
written self-disclosure. The duration of the interventions varied from 5 
days to 3 months. Three studies included parental support in the SHI 
[28,30,34]. Two SHI were delivered through the internet and a smart-
phone application [29,30], respectively, whereas the remaining eight 
were based on CD, video, or written manuals. 

3.2.3. Control conditions 
Of the 11 studies, eight included two arms [27,28,30,33–37], and 

three studies had three arms [29,31,32].Two studies included both 
passive and active control conditions [31,32], three studies had only 
active control conditions [27–29] and six studies had only passive 
control conditions [30,33–37]. 

3.2.4. Outcomes 
The most frequently examined outcomes were symptom frequency 

and intensity which were included in nine [27–29,31–35,37] and eight 
studies [27–34], respectively. Three studies included outcomes on 
physical functioning [28,30,36]. Six studies included measures of 

quality of life [27–30,34,35], and various mental health outcomes were 
evaluated in eight studies [27–29,31,33–36]. School absence and health 
care use were reported in two and one study, respectively [28,35,36]. 
All outcomes were self-reported except health care use which was 
retrieved from medical records. 

3.2.5. Therapist support 
The level of therapist support varied between the SHI. Four SHI 

provided no therapist support for participants [28,30,33,36]. In two 
studies, participants received a weekly phone call focusing on proce-
dural questions regarding participants’ work with the manual [31,34]. 
In another study, participants received standardized e-mails following 
every module of treatment and two additional booster e-mails after the 
end of treatment [29]. Lastly, face-to-face instructions either at home, in 
school, or in clinic was provided in four studies [27,32,35,37]. 

3.2.6. Adherence 
Participants’ adherence to the SHI was poorly described in most 

studies and four studies provided no information [29,31,33,36]. In the 
study by Wassom et al. on the “Gutstrong” program, seven out of nine 
participants completed the treatment and of these, two used the pro-
gram every day and five participants used it almost every day [34]. 
Gulewitsch et al. found that among completers the group receiving gut- 
directed hypnotherapy practiced 18.9 times per month and the group 
receiving unspecific hypnotherapy practiced 20.2 times per month on 
average [28]. Walter et al. found that only seven out of 13 participants 
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Fig. 2. Risk of bias evaluation according to the Cochrane Collaboration Risk of Bias 2 (RoB 2) tool [25].  
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Table 1 
Characteristics of included studies.  

Study Symptom Symptom duration Participant 
mean age 

Female 
gender 
(%) 

Therapeutic 
approach 

Intervention content Number of 
randomized 
participants 

Larsson et al. 
1987 [32] 

Chronic headache 
(tension, migraine or 
combined) 

At least a year NA (range 
16–18) 

22 (81) Progressive 
relaxation training 

Progressive relaxation and rapid 
“cue-controlled” relaxation 
technique which should help 
participants associate a 
subvocalized cue word (“relax”) 
with exhalation. 

46 

Larsson et al. 
1990 [33] 

Recurrent headache 
(tension or combined) 

At least a year NA (range 
16–18) 

43 (90) Relaxation training Weekly instructions on 
discrimination training, a rapid 
cue-controlled relaxation 
technique and the practice of 
relaxation skills in everyday life. 

48 

Kroener- 
Herwig 
et al. 2002 
[31] 

Chronic headache 
(tension, migraine or 
combined) 

4 years (mean) 12.2 35 
(46.7) 

CBT A self-help manual including the 
topics: 1) introduction, 2) 
progressive relaxation, 3) 
perception of stress, 4) 
dysfunction and functional 
cognitions regarding stress, 5) 
the role of attention on pain 
experience, 6) self-assertive 
behavior, 7) general problem 
solving, 8) summary of the skills 
addressed by the training 

85 

Trautmann 
et al. 2010 
[29] 

Recurrent primary 
headache (tension, 
migraine or combined) 

3.6 years (mean) 12.6 36 (55) CBT and applied 
relaxation (AR) 

Participants of all groups first 
received education on headache. 
In the CBT group, the following 
modules were on stress 
management, progressive 
relaxation techniques, self- 
assurance strategies and problem 
solving. 
The modules specific to the AR 
group were on progressive 
relaxation, cue-controlled 
relaxation and differential 
relaxation. 

68 

Wallander 
et al. 2011 
[35] 

Recurrent abdominal 
pain 

At least 3 months 13.62 44 (70) Written self- 
disclosure 

One time at a pediatric clinic and 
twice at home the young people 
were given instructions on 
written self-disclosure. 
Participants had 20 min for the 
task each time and they were 
instructed to write about their 
“deepest thoughts and feelings 
about the most distressing 
experience in their life”. 
Participants returned the 
completed assignments, but 
these were only assessed for risk 
management. 

63 

Bakker et al. 
2011 [36] 

Deliberating fatigue 7.1 months (mean) 13.9 66 
(72.5) 

CBT Educational video film on the 
CFS diagnosis, explanations for 
ongoing fatigue and coping 
strategies presented through 
patient stories about experienced 
difficulties due to fatigue and 
how they learned to cope and 
live a normal life. 

91 

Wassom et al. 
2013 [34] 

Functional dyspepsia, 
irritable bowel 
syndrome or both 

Median symptom 
duration of 12 months 

15.16 26 (74) CBT and 
biopsychosocial 
pain model 

Modules on education, 
relaxation, coping and behavior. 
The lessons were designed to be 
completed in 10–15 min with 
several lessons assigned each 
week. 

20 

Gulewitsch 
et al. 2017 
[28] 

Functional abdominal 
pain or irritable bowel 
syndrome 

32.4 months 11.39 22 
(68.8) 

Gut-directed 
hypnotherapy 

Participants received a video on 
the potential effect of hypnosis 
on abdominal pain and 
instructions in daily practice. In 
addition, they received and 
audio CD with 3 tracks: 1) 
introduction to hypnotic trance 
and relaxation (1 week), 2) ego- 
strengthening suggestions and 

45 

(continued on next page) 
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Table 1 (continued ) 

Study Symptom Symptom duration Participant 
mean age 

Female 
gender 
(%) 

Therapeutic 
approach 

Intervention content Number of 
randomized 
participants 

suggestions of calmness (1 week) 
and 3) specific suggestions for 
control and normalization of gut 
function (10 weeks). They also 
received a written instruction 
about daily practice. 

Rutten et al. 
2017 [27] 

Irritable bowel 
syndrome, functional 
abdominal pain or 
functional abdominal 
pain syndrome 

2.3 years (mean) 13.35 179 
(71.6) 

Hypnotherapy Hypnotherapy exercises: General 
relaxation exercises, exercises on 
control of abdominal pain and 
gut functioning and ego 
strengthening suggestions. 

260 

Walter et al. 
2019 [37] 

Primary headache 
(tension or migraine) 

NA - Waiting time 
before treatment 4–5 
months (personal 
communication with 
the author). 

14.8 24 (80) Symptom 
management 
theory, expressive 
writing 

1) First a guided expressive 
writing focusing on what the 
most troublesome in having 
headache is, how to meet goals 
and advice to others with 
headache. 2) Educational and 
goal setting session (week 1). 3) 
At home lifestyle self-monitoring 
and information processing 
through guided expressive 
writings (weeks 2–5) 

30 

Palermo et al. 
2020 [30] 

Headache, abdominal 
pain, musculoskeletal 
pain, multi-site pain 

47.8 months 14.5 117 
(81.8) 

CBT, social learning 
and family systems 

WebMAP Mobile is an 
interactive, self- guided 
smartphone app including 4 
components: (1) Treatment 
modules (Places/Lessons), (2) 
Skills library (audio clips, videos 
of peers, infographics for skills 
practice), (3) Daily Check-in 
(record and track pain, sleep, 
activity, and mood), and (4) 
Skills tracker (record and track 
skills practice e.g. relaxation). 

143   

Study Intervention 
duration 

Number of 
sessions 

Comparator(s) Mode of 
delivery 

Therapist support Parental 
support 

Outcomes Follow-up 
points 

Larsson et al. 
1987 [32] 

5 weeks plus a 
booster 2 
months later 

5 audiotapes Self-monitoring 
and therapist- 
assisted 
relaxation (three 
arms) 

Audiotapes and 
manual 

School nurses at the 
students’ regular 
schools introduced 
the treatment and 
administered the 
material. 

None Headache sum, 
frequency, duration, 
peak intensity, 
headache free 
daysand school 
absence 

Post- 
treatment, 
2 months, 5 
months 

Larsson et al. 
1990 [33] 

5 weeks 5 audiotapes Waiting list (two 
arms) 

Audiotapes and 
manual 

None besides 
administration of 
treatment material. 

None Headache index, 
frequency, peak 
intensity, duration, 
headache free days, 
somatic complaints, 
experience of stress, 
BDI 

Post- 
treatment 

Kroener- 
Herwig 
et al. 2002 
[31] 

8 weeks 8 topics in self- 
help manual 

Waiting list and 
therapist- 
administered 
group therapy 
(three arms) 

Instructional 
manual 

Weekly phone calls 
from a therapist, 
who inquired about 
their progress and 
problems working 
with the manual 

None Headache frequency, 
intensity and 
duration, SCQ, 
changes in self- 
concept (including 
parental rating) 

Post- 
treatment, 
6 months 

Trautmann 
et al. 2010 
[29] 

6 weeks 1 common 
training module 
plus 6 CBT or AR 
modules 

Headache 
education (three 
arms) 

Internet-based 
plus CD 

Standardized e-mail 
letters for each 
module and 2 
booster e-mails 

None Headache diary 
(frequency, intensity, 
duration), responder 
rate (50% reduction 
in headache 
frequency), PCS-C, 
CDI, SDQ, KINDL 

Post- 
treatment, 
6 months 

Wallander 
et al. 2011 
[35] 

5 days 3 (one in clinic, 
2 at home) 

Standard medical 
care (two arms) 

Instructions at 
the clinic and 
over the phone. 

Instructions at in 
the clinic. 
Instructions over 
the phone at 
scheduled home 
sessions. 

None Pain frequency, 
Children’s 
somatization 
inventory, PedsQL, 
clinic service use 

3 months, 6 
months 

Bakker et al. 
2011 [36] 

NAa 1 video film Standard medical 
care (two arms) 

Educational 
video film 

None None CIS-20 (subscales: 
subjective fatigue, 
concentration, 

3, 6, 9, 12 
months 

(continued on next page) 
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completed all six parts of an expressive writing and symptom manage-
ment treatment [37]. In contrast, all 36 participants in the study by 
Wallander et al. completed the three written self-disclosure assignments 
of 20 min duration [35]. In the study by Palermo et al. [30], an average 
of 7.3 out of eight modules was completed, but only 27% of participants 
completed the entire program. 

3.3. Effects of interventions on symptom burden 

The difference between groups on all outcome domains at post- 
treatment are presented in Table 2. In the following, effects on symp-
tom burden are described according to the therapeutic approach 
applied. 

3.3.1. Cognitive behavioral therapy 
Five studies examined the effect of CBT based SHI. Kroener-Herwig 

et al. [31] found a significant reduction in headache frequency and in-
tensity at post-treatment when contrasting two intervention groups, CBT 
in self-help and group therapy format, to a waiting list control group. No 
significant differences between the intervention groups were found post- 
treatment or at 6-month follow-up. 

In the study by Trautmann et al. [29], two self-help intervention 

groups received either CBT or applied relaxation compared to a control 
group receiving an educational headache module. Results at post- 
treatment showed no significant differences between the three groups 
on headache frequency and intensity. However, a significantly higher 
responder rate (50% reduction in headache frequency) was found in the 
CBT group (10/16) compared to the control group (2/16). At 6-months 
follow-up, no group differences were found. 

Bakker et al. [36] compared an educational video on chronic fatigue 
to SMC. At 12-month follow-up no difference in fatigue severity between 
the groups was found. 

Wassom et al. [34] compared the “Gutstrong” program to SMC. Re-
sults at post-treatment showed a significant decrease in abdominal pain 
frequency in the intervention group compared to the control group but 
no significant difference in pain intensity. 

Palermo et al. [30] investigated the effect of the “WebMAP” smart-
phone application compared to SMC. Results showed no significant 
difference between groups on pain intensity at post-treatment or at 3- 
month follow-up. 

3.3.2. Relaxation training 
Two studies performed by the same research group reported on 

relaxation training [32,33]. In the first study [32], self-help relaxation 

Table 1 (continued ) 

Study Intervention 
duration 

Number of 
sessions 

Comparator(s) Mode of 
delivery 

Therapist support Parental 
support 

Outcomes Follow-up 
points 

motivation and 
physical activity 
score), school absence 

Wassom 
et al. 2013 
[34] 

4 weeks 4 modules Standard medical 
care (two arms) 

CD-ROM, 
written 
workbooks 

Weekly phone calls 
or e-mails to address 
procedural 
questions with the 
program 

Parents were 
also given a 
manual about 
the treatment 
and their role 
in it. 

Pain frequency, 
episode duration and 
severity, PedsQL, PRI 

Post- 
treatment 

Gulewitsch 
et al. 2017 
[28] 

12 weeks 3 videos and 3 
audio CD tracks 

Unspecific 
hypnotherapy 
(two arms) 

Instructional 
DVD, CD audio 
tracks and 
written 
instructions 

None The treatment 
involved a 
video for both 
children/ 
adolescents 
and their 
parents. 

Symptom diary 
(frequency, intensity, 
and duration) missed 
school days due to 
abdominal pain, CSI, 
P-PDI, KINDL. 
Parental rating: API, 
P-PDI, CSI, CBCL 

Post- 
treatment 

Rutten et al. 
2017 [27] 

3 months 5 scripts Hypnotherapy 
delivered by 
therapists (two 
arms) 

CD A research nurse 
gave initial 
instructions at home 
and called 
participants after 4 
and 8 weeks of 
treatment. 

None Treatment success (at 
least 50% reduction 
in pain frequency and 
pain intensity score), 
RCADS-25, 
KIDSCREEN-52, CSI, 
PBQ, CCSC-R1 

Post- 
treatment, 
6 months, 
12 months 

Walter et al. 
2019 [37] 

6 weeks 6 (two face to 
face, 4 
homebased) 

Standard medical 
care (two arms) 

Guidance in 
clinic at 
beginning and 
end of 
treatment. 
Electronic 
monitoring. 

By principal 
investigator in the 
beginning and at the 
follow-up (giving 
instructions, setting 
goals) 

None Headache frequency, 
lifestyle behavior 

Post- 
treatment 

Palermo 
et al. 2020 
[30] 

8 weeks 6 core treatment 
modules and 2 
supplementary 

Standard medical 
care (two arms) 

Smartphone 
application 

None Separate 
parental 
version of 
WebMAP. 

Pain-related disability 
(Child Activity 
Limitations 
Interview-9), pain 
intensity, patient 
global impression of 
change 

Post- 
treatment, 
3 months 

Abbreviations: PCS-C - Pain catastrophizing scale; CDI - Children’s Depression Inventory; SCQ – Stress and coping questionnaire for children and adolescents; SDQ - 
Strength and difficulties Questionnaire; KINDL - health related Quality of life questionnaire; PedsQL - Pediatric Quality of Life Inventory; KIDSCREEN-52 – Health 
related Quality of Life Screening Instrument for children and adolescents; PRI - Pain response inventory; PBQ - Pain Belief Questionnaire; P-PDI - Pain-related disability 
score; CSI - Children’s Somatization Inventory; CBCL - Child behavior checklist; CIS-20 - Checklist individual strength; RCADS-25 - Revised Child Anxiety and 
Depression Scale short version; BDI - Becks Depressions Inventory; API – Abdominal pain index; CCSC-R1 - Children’s Coping Strategies Checklist-revision 1; CIS-20 - 
Checklist Individual Strength. 

a The authors did not provide information about the duration of the video. 
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Table 2 
Effect of Self-help interventions – difference between groups at post-treatmenta. 

Abbreviations: 
BDI - Becks Depressions Inventory, SCQ - Stress and coping questionnaire for children and adolescents, PedsQL - Pediatric Quality of Life, CSI - Children’s so-
matization inventory, CIS-20 - Checklist Individual Strength, KINDL - Health related Quality of life questionnaire, PCS-C - Pain catastrophizing scale for children, 
CDI - Children’s Depression Inventory, SDQ - Strength and difficulties Questionnaire, RCADS-25 - Revised Child Anxiety and Depression Scale short version, PBQ - 
Pain Belief Questionnaire, CCSC-R1 - Children’s Coping Strategies Checklist-revision 1, CBCL - Child behavior checklist, KIDSCREEN-52 - Health related quality of 
life 
Symbols: 
~ indicates that no significant difference between groups was found. 
+ indicates significant difference in favor of the SHI group. 
- indicates significant difference in favor of the control group. 
Color: 
Dark grey indicates lack of effect of the SHI compared to the control group on any outcome within the domain. Light gray indicates effect of the SHI on at least one 
outcome within the domain. 
aThe six outcome domains (symptom burden, physical functioning, quality of life, mental health, school absence and health care use) are recommended by The 
Pediatric Initiative on Methods, Measurement and Pain Assessment in Clinical Trials (PedIMMPACT) and key stakeholders in care of children with functional 
abdominal pain disorders [23,24]. 
b The passive control groups are standard medical care, waiting list and self-monitoring. 
cThe active control groups are therapist-administered group training, headache education, hypnotherapy delivered by therapist and therapist-assisted relaxation. 
Two studies (Larson et al. 1987 and Kroener-Herwig et al. 2002) applied both passive and active control groups and are therefore present in both these sections. 
dThese studies reported a significant symptom reduction within the self-help intervention group on at least one symptom burden outcome. 
eThese studies reported no significant difference between groups immediately post-treatment but found significant difference at one or more follow-up points. 
f No post-treatment results available. The indicated (lack of) effect is regarding results at 3-month follow-up (Wallander et al 2011) and 12-month follow-up (Bakker 
et al. 2011), respectively. 
gSignificant difference between the CBT group and the headache education group (EDU) post treatment. No significant difference was found in the comparisons CBT 
vs. Applied relaxation (AR) or AR vs. EDU. 
hTreatment success defined as 50% reduction in pain frequency and intensity. Self-help hypnotherapy was inferior to hypnotherapy by a therapist on this outcome 
post-treatment. The two treatments were comparable in treatment success at 12-month follow-up. 
iOnly significant difference in the dimensions “negative pain belief” and "problem focused coping potential" which favored the group receiving hypnotherapy by a 
therapist over the SHI. 
NA: Not available. 
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training was compared to a therapist-assisted relaxation group and a 
self-monitoring control group. No significant difference in headache 
sum, frequency, or intensity was found at post-treatment in any of the 
group comparisons. At 2- and 5-month follow-up, a significant decrease 
in frequency was found in the SHI and the therapist-assisted group 
compared to the self-monitoring control group whereas no significant 
difference between the two intervention groups were reported. 

In the other study [33], there was a significant difference in head-
ache frequency and intensity between the SHI group and a waiting list 
control group at post-treatment but no difference on the main outcome, 
i.e. headache index (sum of four daily headache recordings averaged 
over each week). 

3.3.3. Hypnotherapy 
Two studies examined the effect of hypnotherapy. Gulewitsch et al. 

[28] compared the effect of gut-directed hypnotherapy (GDTH) and 
unspecific hypnotherapy (UTH), both in a self-help format. At post- 
treatment the number of days with abdominal pain decreased to a 
comparable extent in the two groups but a significantly greater decrease 
in pain intensity was found in the UTH group. 

Rutten et al. [27] compared home-based hypnotherapy to individu-
alized hypnotherapy by a therapist (iHT). At post-treatment, the pro-
portion of participants with treatment success, defined as at least 50% 
reduction in frequency and intensity, was 36.8% in the SHI group and 
50.1% in the iHT group. At 12-month follow-up, however, results on this 
outcome showed a catch-up effect of the CD treatment with similar 
proportions of treatment success in the two groups (62.1% in the SHI 
group and 71.0% in the iHT) i.e. based on the authors predefined criteria 
the CD-treatment was non-inferior to iHT. 

3.3.4. Written self-disclosure 
Two studies examined SHI based on expressive writing compared to 

SMC. Wallander et al. [35] found no significant difference in gastroin-
testinal pain frequency between groups at 3-month follow-up but at 6- 
month follow-up, pain frequency was significantly lower in the SHI 
group compared to the SMC group. 

Walter et al. [37] found no difference in headache frequency be-
tween SHI and SMC at post-treatment. 

4. Discussion 

Currently, few studies have examined the effect of SHI for young 
people with PPS. In general, the methodological quality of the included 
studies was low and the evidence for an effect on symptom burden 
outcomes was weak. Included studies were highly heterogeneous in 
terms of the outcome measures applied and the SHI investigated 
including the intervention content, duration, and therapeutic approach. 
It was therefore not possible to designate specific study characteristics 
associated with the outcome. 

4.1. Discussion of the results in context of the current literature 

The most common source of possible bias among included studies 
was measurement of the outcome. Results from psychological in-
terventions frequently rely on self-reports and it is usually not possible 
to blind participants to their treatment condition. As a result, there is a 
risk that participants’ assessment of the outcome will depend on their 
knowledge about whether they received the more comprehensive 
treatment or not. This is a particular problem in studies comparing SHI 
to SMC. The most optimal design regarding bias in measurement of the 
outcome, was applied in the included study by Gulewitsch et al. since 
two SHI were compared which allowed for blinding of participants [28]. 

In the above-mentioned study, gut-directed and unspecific hypno-
therapy both in self-help format were found to be equally efficient in 
reducing pain frequency whereas unspecific hypnotherapy resulted in a 
greater decrease in pain intensity. Furthermore, significant decreases in 

frequency and duration of pain episodes within each group was found 
[28]. 

The other hypnotherapy study included in this review is also worth 
highlighting due to its relatively low risk of bias and the catch-up effect 
of the SHI [27]. From post-treatment to 12-month follow-up, a relatively 
greater increase in the proportion of participants with treatment success 
was found in the SHI group compared to the group receiving individu-
alized hypnotherapy by a therapist. Thus, hypnotherapy could be of 
interest for future SHI studies on not only chronic abdominal pain, but 
potentially also other types of PPS. 

Based on the present review, it is not possible to conclude on the 
general effect on secondary outcomes related to physical function, 
quality of life, mental health, school absence, and health care use. These 
are core outcome domains recommended for clinical trials on pediatric 
chronic pain and functional abdominal pain [23,24] but were only 
sporadically examined in the included studies. PPS are best understood 
in a biopsychosocial framework, and the effect on symptom burden can 
therefore not be isolated from psychosocial interacting factors [13]. 
Effect of SHI on mental health and psychological outcomes may be a 
prerequisite for sustained improvement of the physical symptoms [38]. 

Regarding social influences, it is also crucial to consider the role of 
parents in the SHI. Parents played an active part in only three of the 
studies [28,30,34]. This may be an important limitation since agreement 
in treatment goals between parents and adolescents receiving a self- 
management program for chronic pain has been shown to be associ-
ated with lower pain intensity [39]. In addition, a review on psycho-
logical treatments for PPS in children and adolescents (mean age of 
11–15) found that parental involvement was linked to better mental 
health outcomes [38]. Furthermore, in SHI it is possible that parental 
support influences the effect to an even greater extent due to the limited 
amount of professional support. The role of the parents and close re-
lations is therefore important to explore in future studies. 

Most interventions in the studies included in the present review 
involved some support from a therapist or health care professional, 
typically in the form of instructions either face-to-face or through e-mail 
or phone calls. Reviews in adults with PPS have shown deviating results 
regarding the effect of therapist support in SHI. One review showed that 
SHI significantly reduced symptom severity compared to passive control 
groups independent of the level of therapist contact [19], whereas 
another review showed small effects in studies without guidance and 
larger effects of guided SHI [40]. In line with the latter, two studies 
without any therapist support included in the current review could not 
demonstrate an effect on symptom burden outcomes large enough to be 
significant in comparison to passive control conditions at post-treatment 
[30,36]. Thus, one could speculate whether this lack of effect to some 
extent could be related to the lack of guidance. In the included study on a 
CBT-based educational video for young people with severe fatigue, they 
found that contrary to what was expected, participants receiving the SHI 
reported less motivation compared to the passive control group. Based 
on this, the authors raise the question whether some form of guidance is 
necessary to assure that the message of such a video is received as 
intended [36]. Overall, it is not possible to conclude that therapist- 
support of SHI for young people with PPS is necessary to achieve ef-
fect. Therapist support may, however, be especially important in pa-
tients with psychiatric comorbidity. A review on digital mental health 
interventions for young people with anxiety and depression showed that 
only interventions with regular therapist contacts resulted in moderate 
effect sizes [41]. This is important to keep in mind due to the high 
prevalence of comorbidity with emotional disorders in young people 
with PPS [42]. 

Few studies included in this review provided thorough information 
on treatment adherence even though non-adherence is an important 
obstacle for remotely delivered treatment in general for young people 
[41,43]. Among the studies reporting on completion of SHI, low rates 
(app. 30 and 50%) were found [30,37] except in one study where 
completion was economically rewarded [35]. When implementing 
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interventions in clinical settings outside the strictly controlled trial, 
adherence may be an even greater challenge [30]. Most studies in this 
review delivered SHI through non-internet-based media, and many SHI 
in this review were developed before internet-based-interventions were 
an option. Delivering SHI for PPS by means of technology, which is 
preferred by young people [44] and already incorporated in their 
everyday lives [43], may be a first step in promoting treatment 
engagement and adherence in young people today. On the other hand, 
many tempting competing activities are available on smartphones which 
may make it more difficult to commit to the SHI and stay focused. 

To facilitate adherence, it may also be important to assure partici-
pants’ experience of alignment between their expectations and the 
treatment goals [45] and let the needs and preferences of the users 
inform the development of new self-help programs [46]. It should, 
however, also be kept in mind that the relationship between adherence 
and treatment outcome is not necessarily straightforward. Two included 
studies found that greater practice of SHI was not associated with 
greater symptom reduction [27,32], while the opposite was found in a 
third study [30]. The level of adherence necessary to facilitate symptom 
reduction should thus be operationalized in relation to each specific self- 
help intervention [43]. 

4.2. Strengths and limitations 

This review was based on an extensive and systematic search within 
four databases applying a very inclusive list of search terms. Further-
more, study selection, data extraction, and quality assessment were 
performed independently by two reviewers. 

Despite these strengths, some limitations need to be addressed. First, 
in our inclusion criteria, we may have overemphasized the importance 
of participants’ absence of a well-defined primary diagnosis. In accor-
dance with the DSM-5 criteria of somatic symptom and related disor-
ders, we found it hard to isolate PPS from well-defined medical diseases 
which e.g. resulted in inclusion of studies on participants with both 
migraine and tension headache. Long-lasting and impairing physical 
symptoms were, however, common to all participants. Second, gener-
alizability of our results may be limited because all studies were con-
ducted in Northern Europe or The United States and because some of the 
included studies were conducted partly by the same research team with 
participants recruited in the same way. Furthermore, most SHI were 
delivered through non-online media and our results may not be readily 
transferable to more modern exclusively internet-based formats. Also, 
none of the studies included primary care but targeted either the general 
population or specialized care. Lastly, we limited this review to studies 
on minimal contact SHI but in some cases found it hard to fully separate 
these from remotely delivered therapist-assisted therapy. Studies were 
included when support for participants was standardized and conse-
quently transferable to non-specialized settings. 

4.3. Conclusion 

Few SHI of diverse content and outcome measures have been 
developed for young people with PPS. We found that evidence on the 
effect of these SHI was weak, and the quality of studies was generally 
low. Due to few and diverse studies, the effect of the SHI could not be 
linked to a specific therapeutic approach though the potential effect of 
the hypnotherapy-based SHI is noticeable and may be of interest in 
future SHI research. 

4.4. Implications and perspectives 

SHI has an enormous potential of providing widely available treat-
ment options to young people with PPS. However, the effectiveness of 
SHI in young people with PPS on symptom burden and associated 
disability must be evaluated in methodologically sound studies based on 
rigorous designs and aligned outcome measures thus allowing better 

comparisons across studies. Furthermore, the effect of SHI on psycho-
social well-being remains unclear, and it is recommended for future 
studies to include outcomes within the domains of physical function, 
quality of life, mental health, school absence, and health care use. The 
involvement of parents or other close relations and social support in SHI 
for PPS may be especially important in young people. Hence, future SHI 
should consider active inclusion of family and social network. Promo-
tion of adherence through the development of SHI in collaboration with 
end users would also be an important topic for future studies in order to 
facilitate easy access and dissemination of effective treatment of PPS in 
non-specialized settings. 
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Appendix A. PubMed search terms 

(Bodily distress syndrome* [tiab] OR Somatic symptom disorder* 
[tiab] OR Somatoform Disorders[MeSH] OR Fatigue Syndrome, chronic 
[Mesh] OR Irritable Bowel Syndrome[MeSH] OR Somatoform Disorder* 
[tiab] OR Fatigue Syndrome[tiab] OR Irritable Bowel Syndrome[tiab] 
OR Fibromyalgia[tiab] OR CFS[tiab] OR IBS[tiab] OR psychosomatic 
disorder*[tiab] OR somatoform pain disorder*[tiab] OR somatisation 
disorder*[tiab] OR chronic headache[tiab] OR “chronic limb pain”[-
tiab] OR "chronic back pain"[tiab] OR "chronic neck pain"[tiab] OR 
"chronic musculoskeletal pain"[tiab] OR "chronic abdominal pain"[tiab] 
OR “chronic pain"[tiab] OR "chronic fatigue"[tiab] OR functional so-
matic[tiab] OR unexplained symptom*[tiab] OR unexplained com-
plaints[tiab] OR unexplained illness*[tiab] OR "unexplained physical 
symptoms"[tiab] OR "unexplained somatic symptoms"[tiab] OR "unex-
plained physical complaints"[tiab] OR "unexplained somatic com-
plaints"[tiab] OR somatoform symptoms[tiab] OR psychosomatic 
symptom*[tiab] OR psychosomatic complaints[tiab] OR psychosomatic 
illness*[tiab] OR FSS[tiab] OR FSSs[tiab] OR MUS[tiab] OR MUPS[tiab] 
OR "chronic benign pain"[tiab] OR functional pain[tiab] OR psycho-
genic pain[tiab] OR longstanding pain[tiab] OR idiopathic pain[tiab] 
OR "recurrent abdominal pain"[tiab] OR RAP[tiab] OR FAP[tiab] OR 
"functional abdominal pain"[tiab] OR “functional gastrointestinal 
symptoms”[tiab] OR functional gastrointestinal disorder*[tiab] OR 
functional headache[tiab] OR "non specific headache"[tiab] OR 
"nonspecific headache"[tiab] OR tension headache[tiab] OR "idiopathic 
musculoskeletal pain"[tiab] OR "chronic widespread pain"[tiab] OR 
"nonspecific musculoskeletal pain"[tiab] OR "non specific musculoskel-
etal pain"[tiab] OR "non cardiac chest pain"[tiab] OR "noncardiac chest 
pain"[tiab] OR “hyperventilation syndrome”[tiab] OR persistent fa-
tigue*[tiab] OR prolonged fatigue*[tiab] OR somatization disorder 
[tiab] OR musculoskeletal complaints[tiab] OR “Chronic abdominal 
complaints”[tiab] OR “Chronic abdominal symptoms”[tiab] OR unex-
plained complaint*[tiab] OR somatoform pain[tiab] OR somatoform 
complaint[tiab] OR idiopathic headache[tiab] OR “nonspecific muscu-
loskeletal complaints”[tiab] OR “non specific musculoskeletal com-
plaints“[tiab] OR “Nonspecific musculoskeletal symptoms”[tiab] OR 
“Non specific musculoskeletal symptoms”[tiab] OR Nonspecific 
musculoskeletal disorder*[tiab] OR Non specific musculoskeletal dis-
order*[tiab] OR “tension-type headache”[tiab] OR “tension type 
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headache”[tiab] OR “tensiontype headache”[tiab] OR “recurrent 
headache”[tiab]) 

AND 
(Child*[tiab] OR Pediatric[tiab] OR paediatric[tiab] OR Adolescen* 

[tiab] OR youth[tiab] OR teenager*[tiab] OR Child[MESH] OR adoles-
cent[MESH] OR young adult*[tiab] OR youngster[tiab] OR young 
people*[tiab]) 

AND 
("Self-Management" [Mesh] OR "Patient Education as Topic" [Mesh] 

OR "Health Education" [Mesh] OR "Self-care" [Mesh] OR minimal con-
tact*[tiab] OR minimal guidance*[tiab] OR unguid*[tiab] OR no 
guidance*[tiab] OR patient education*[tiab] OR self instruct*[tiab] OR 
self administ*[tiab] OR self direct*[tiab] OR self care*[tiab] OR self 
manag*[tiab] OR self help*[tiab] OR self guid*[tiab] OR self direct* 
[tiab] OR self act*[tiab] OR self reg*[tiab] OR self rehab*[tiab] OR self 
examin*[tiab] OR self monitor*[tiab] OR psychoeducation* [tiab]) 

AND 
(randomized controlled trial[pt] OR controlled clinical trial[pt] OR 

randomized[tiab] OR randomised[tiab] OR randomly[tiab]) 
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