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Abstract

We report the results of a randomized controlled trial that compared the efficacy of an

internet-based self-help treatment for paediatric headache including chat

communication (cognitive-behavioural treatment, CBT) with an internet-based

psychoeducation intervention (EDU). 

In the CBT group, significant pre- to post-treatment decreases were found for

headache frequency and pain catastrophizing, but not for headache intensity,

duration or depression score. In the EDU group none of the variables (frequency,

intensity, duration, pain catastrophizing, depression score) showed improvement. No

significant between group differences were found for headache variables, pain

catastrophizing and depression score at post-treatment. The patients reported high

satisfaction with the internet-based training and a good patient-trainer-alliance.

Results were maintained at 6-month follow-up. Due to the small sample size, no

general conclusions can be drawn regarding the efficacy of the internet-based

training regarding the outcome variables, but the training was well accepted by

patients. Further research is necessary to evaluate the therapeutic potential of such

interventions.

Key Words

Child/adolescent, recurrent headache, internet-based, cognitive-behavioural therapy,

self-help

2



Introduction

Epidemiological studies report the occurrence of recurrent headache in children and

adolescents in various countries (Kröner-Herwig, Heinrich & Morris, 2007; Zwart,

Dyb, Holmen, Stovner & Sand, 2004). Headaches can be a serious health problem

for children and adolescents with adverse effects on well-being (Sillanpää & Aro,

2000; Palermo, 2000); therefore, it is essential to have effective treatments. 

Most commonly used medical interventions for headache are pharmacological in

character, but the rates of medication intake (analgesics and anti-migraine drugs)

vary substantially. Wang, Fuh, Juang, and Lu (2005) report that 62% of adolescents

with chronic daily headache used pain medication in the last year. Over 83% of high

school students with headache reported taking over-the-counter analgesics, but only

11.8% used prescription analgesics  (Egilius & Schellekens, 1991). 

Preventive treatment options can be derived from the psychological domain. Meta-

analyses of psychological treatments for headache in children and adolescents

support the efficacy of psychological treatments for paediatric headache (Trautmann,

Lackschewitz & Kröner-Herwig, 2006; Ecclestone, Morley, Williams, Yorke &

Mastroyannoploulou, 2002; Herrmann, Kim & Blanchard, 1995). Controlled trials

demonstrated the efficacy in face-to-face treatment settings; relaxation techniques,

cognitive-behavioural therapy, and biofeedback being the most frequently used

interventions. But many children and adolescents with recurrent headaches do not

have ready access to these treatments, as they are not ubiquitously offered. One

way of expanding the accessibility of preventive treatments is the implementation of

self-help programs, in particular via internet-based interventions (IBI). IBI are able to

transcend barriers and thus make treatment more easily available (particularly to
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those living in remote areas without treatment options). IBI provide a new and

comfortable method for self-help treatments. In IBI, different settings of computer-

mediated communications exist, such as using electronic mail, forums, real time text

correspondence (e.g. chat), voice exchange, face-to-face video communication

(video conferencing), and open virtual discussion groups (Barak, 1999). These online

environments require different sets of skills and knowledge (Suler, 2004), but today

such computer-mediated communications have become routine and are normal

activities in business, education, and pleasure (Barak, 1999). Furthermore, internet-

based interventions vary with regard to the mixture of computer-mediated

communication and face-to-face communication. They can range from interventions

that are wholly computer-mediated to interventions which combine computer-

mediated elements with direct personal interaction. However, the use of the Internet

in clinical settings is still controversial. For example, internet-based interventions

require the availability of an Internet access and the competence of the patient and

therapist to use the Internet. Furthermore, the protection of patient data in the

Internet context has to be considered. Ethical aspects are also critically discussed

(Childress, 1998; Hsiung, 2002). A further main reservation is that these technologies

could interfere with the therapeutic relationship; however, this is not borne out by the

research in this area (Newman, 2004). In a critical overview Emmelkamp (2005)

discusses technological innovations such as the Internet in clinical psychotherapy

and stresses its attractiveness as a medium for a self-help intervention. According to

the author IBI are feasible and further research is needed.

Various research groups examined effective IBI for clinical disorders such as panic

disorder (Carlbring, Ekselius & Andersson, 2003), eating disorders (Winzelberg,

Eppstein & Eldredge, 2000), posttraumatic stress disorder (Lange, Ven & Schrieken,
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2001), and depression (Christensen, Griffiths & Mackinnon, 2006). There are also

studies of IBI for various pain syndromes in adults (Buhrmann, Fältenhag & Ström,

2004; Lorig et al., 2002; Andersson, Lundström & Ström, 2003; Ström, Pettersen &

Andersson, 2000; Devineni & Blanchard, 2005). So far, only one study (Hicks,

Baeyer & McGrath, 2004) has examined an IBI including mail and telephone contact

for paediatric recurrent headache and abdominal pain in a randomized controlled

trial. The authors reported significant reductions of the pain score (assessed through

a pain diary) for the IBI at post-treatment and follow-up.

The present study evaluated an IBI including chat communication for recurrent

headache. The main aims of this pilot study are: 

1. Evaluation of the efficacy of an internet-based training in reducing headache,

pain catastrophizing, and the depression score. It was hypothesised that

cognitive-behavioural self-help (CBT) would lead to greater improvement than

education (EDU) and that the results would remain stable at 6-month follow-

up.

2. Evaluation of satisfaction with the internet-based format and subjective

headache improvement.

3. Evaluation of the patient-trainer-alliance and examination whether IBI impedes

a positive alliance.  

Method

Inclusion Criteria and Participants 

To be included in the study patients had to fulfil the following criteria. Only patients

with migraine and/or tension-type headache (at least two headache attacks per

month) aged 10 to 18 (mean=13.4, SD=2.6) were recruited for the study. 
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Internet access and the ability to read and write in German were further

requirements. Children and adolescents who met these conditions agreed not to take

up any further psychotherapeutic treatment or to take any new prophylactic

medication for the headache. Children were excluded if they reached the cut off

score (>17) in the Children’s Depression Inventory (Stiensmeier-Pelster, Schürmann

& Duda, 2000) or showed any sign of suicidal ideas.

Patients were recruited in December 2005 through articles appearing in regional

newspapers as well as through the webpage of the training program, through

information on the webpage of the German Migraine and Headache Society (DMKG),

and additionally through some webpages focussing on the interests of children and

adolescents (e.g. webpages of youth associated journals, portals to youth interest). 

Twenty-nine participants with recurrent primary headache were interested in taking

part in the treatment study. Twenty-six seriously intended to participate. Three of

them were excluded because they reached the cut off score of the Children’s

Depression Inventory (Stiensmeier-Pelster, Schürmann & Duda, 2000). Four were

interested in participating but at a later point in time. One was excluded because of a

recent start of prophylactic medication intake. The remaining 18 participants were

randomly assigned to the two conditions. Pre-treatment comparisons revealed no

significant differences between groups regarding age, diagnosis, headache variables

(frequency, intensity, duration), pain catastrophizing, and depression score. After

completing the post-assessment, participants of EDU were given the opportunity to

complete CBT.
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The participants had used the computer for at least 4 years and the Internet for more

than 2 years. All of the children and adolescents reported that they routinely use

computer-mediated communication such as e-mail and chat (see table1). But

experience with computers and the Internet was not an inclusion criterion.

Table 1: Sample characteristics

CBT (n=11) EDU (n=7)
Gender
    male
    female

2
9

Diagnosis1

    Migraine
    Tension type   
    headache
    Both diagnoses

5
5

1

1
6

5
2

0
Age (mean, SD),
years

12.8 (2.3) 14.3 ( 3.1)

Duration of headache
in years
(mean, SD)

2.75 (3.5) 4.14 (1.0)

using computer,
years

4.4 (2.1) 4.6 (2.4)

using the internet,
years

2.2 (1.0) 2.6 (1.5)

using e-mails/chat,
years

1.5 (1.1) 2.3 (1.5)

No statistically significant differences were found between the groups (by using the t-Test).
1
The variable ‘diagnosis’ includes patients who have the diagnosis migraine/TTH or suspicion of

having this diagnosis. 
2 Only 9 patients and one parent of the CBT and only 5 patients and 4 parents of the EDU group
completed the questionnaire.

Procedure

The treatments were evaluated in a comparative design. 

CBT included 6 self-help sessions (focussing on education on headaches, stress

management, relaxation, cognitive restructuring, self-assurance strategies, problem

solving) based on a face-to-face training manual (Kröner-Herwig & Denecke, 2002).

CBT was reduced from 8 to 6 sessions, and the protocol was adapted to adolescents
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up to 18 years. Based on the research in the area of self-help (Richardson &

Richards 2006) and e-learning (Clark & Mayer 2003) we have given considerable

thought to the design of the materials presented. We used photos of the peer group

to illustrate the explanations (a “personality” in self-help materials, case studies) and

the embedding of the weekly themes in short stories, thus using verbal and visual

material rather than verbal material alone. The sessions could be downloaded on a

weekly basis from the training website. In addition, the patients had 6 weekly chat

sessions with the trainer in which the assigned exercises were reviewed. 

EDU consisted of the first training session of CBT on headache information plus chat

communication (and thus served as an active control group). EDU patients had the

same number of chat contacts as those in the CBT, but the chat focussed on the

diary records of the previous week, rather than on cognitive-behavioural elements. 

Two additional chat sessions (booster sessions) were performed in both groups 4

and 8 weeks after the end of training. In CBT the main topics of the training, including

coping strategies, were reiterated, in EDU the diary records were discussed. 

Trainers:  Three  graduate  students  of  clinical  psychology  served  as  trainers

supporting the children (via the chat). The students received intensive training prior to

conducting  the  treatment  as  well  as  weekly  supervision  (from  a  Ph.D.

student/psychotherapist in training). 

Internet specifics: The patients had access to the training web-site (self-help

sessions) and the chat from their own home computers by means of standard

browsers. If a patient was unable to connect to the Internet, they could contact a

trainer by telephone. The general information about informed consent and the
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application form were accessible to all users on the training website. The training was

offered free of charge. They received the passwords for the sessions on a weekly

basis (during the chat) and were encouraged to download and read the text material

and to print out and complete the exercise handouts. The feasibility of the training

material was assessed before; in particular we examined the comprehensibility of the

training website and the ease of use of the chat with 5 children and adolescents with

recurrent headache (10-16 years, 4 female and 1 male). In addition the trainers had

structured chat guidelines for both conditions.

Measures

The central outcome variables were frequency, duration, and intensity of headache

assessed by means of an internet-based four-week diary. Clinical significance was

defined as a reduction of 50% or more in headache frequency compared to the

baseline. 

Pain catastrophizing was assessed (by mail) using the German version of the Pain

Catastrophizing Scale for Children (PCS-C, Crombez et al., 2003; Morris, Nagel,

Heinrich & Kröner-Herwig, 2006).

Furthermore, the severity of depressive symptoms was assessed (by mail) using the

Children’s Depression Inventory (CDI, Stiensmeier-Pelster et al., 2000). The diary,

PCS-C, and depression score were administered at pre-treatment, post-treatment,

and 6-month follow-up, but the patients also completed the diary during the training. 

After treatment, patients and parents were asked to complete a postal questionnaire

asking about their satisfaction and their perceived change in headache. 
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In an internet-based questionnaire (based on Krampen & Wald, 2001) the patient-

trainer-alliance was assessed in the second, fourth, and last session (patient’s view

only). Two subscales, the “patient-therapist-alliance/assistance” scale and the

“helping to cope with problems” scale, were adapted for use with children and

adolescents and the conditions of an internet-based training (e.g. My trainers

explanations helped and support me; or, this week I learnt something that can help

me to cope with my headache.). 

In the sixth session participants had to answer 5 items about internet-based training

in particular (adapted from Knaevelsrud, Jager & Maercker, 2004).

Statistical Analyses: To examine the changes in outcome, variables between group

comparisons were used. Treatment outcomes for each condition were also

computed. When prerequisites of t-tests were not achieved, nonparametric testing

was used (Mann-Whitney U-Test or Wilcoxon paired rank sum test). For all tests, the

level of significance was set at p>.05, two-tailed.

Results

Of the 18 patients, 2 (one in each condition) dropped out at post-treatment and 8 at

follow up by failing to return the questionnaires and headache diaries. 

On average, the chat sessions were longer in CBT than EDU (mean duration: CBT:

Mdn=55.0 min, range 45.8-75.0 min; EDU: Mdn= 41.3, range 28.2-58.0 min). The

difference  was  not  significant  (U=18.0,  p>.05).  The  main  reason  for  long  chat

duration was the slow typing of some children. 
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No significant differences were found between the two treatment groups at post-

treatment in any of the outcome variables (frequency: t=0.239, p>.05; intensity:

t=-0.995, p>.05; duration: U=27.0, p>.05; pain catastrophizing: t=-2.051, p>.05,

depression score: t=0.139, p>.05). The frequency of headache decreased

significantly from pre- to post-treatment (t=2.480, p<.05) in CBT, but not in EDU

(t=1.016, p>.05) (see table 2). Duration and intensity of headache did not change

significantly in either group (CBT: intensity: t=-0.708, p>.05; duration: z=-0.681, p>.

05; EDU: intensity: t=0.881, p>.05; duration: z=1.483, p>.05). Five patients in the

CBT group reached the criterion of clinical significance at post-treatment; only 1

patient in the EDU group fulfilled this criterion. Pain catastrophizing was significantly

reduced in CBT at post-treatment (t=2.427, p<.05), but not in EDU (t=0.010, p>.05).

Both groups showed no significant change from pre- to post-treatment in the

depression score (CBT: t=1.548, p>.05; EDU: t=1.146, p>.05). Treatment effects

maintained at 6-month follow-up (only CBT, n=10). No significant deteriorations or

improvements took place between post-treatment and follow-up (frequency: t=-0.938,

p>.05; intensity: t=0.594, p>.05; duration: z=-0.533, p>.05; pain catastrophizing:

t=0.742, p>.05; depression score: t=1.098, p>.05). Only 3 patients showed clinically

significant improvement; 5 (who reached clinical significance at post-treatment)

reported a marked improvement in a telephone interview after follow-up, but failed to

return the diaries. 
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Table 2: Headache variables, pain catastrophizing and depression score (Means and

SD)

Measure CBT EDU
Headache 
(diary for 4 weeks)
    frequency
       pre
       post
       follow-up   
    duration
       pre1

       post1

       follow-up1

    intensity
       pre
       post
       follow-up

15.2 (10.9)
8.1 (8.0)
8.0 (7.8)

3.8 (2-24)
3.5 (2-24)
3.3 (1-23)

4.7 (0.8)
4.7 (1.3)
4.2 (1.9)

13.8 (10.1)
12.3 (8.6)

-

6.0 (5-24)
5.1 (2-23)

-

5.8 (1.5)
5.0 (1.3)

-
PCS-C
       pre
       post
       follow-up

33.0 (6.5)
30.0 (5.9)
28.3 (5.8)

36.4 (9.7)
37.3 (7.9)

-
CDI
       pre
       post
       follow-up

9.7 (5.1)
7.7 (4.8)
6.3 (3.2)

9.4 (3.5)
7.3 (5.6)

-
1Medians and Range of duration are given, because of violation of prerequisites of t-test.

All patients and parents reported satisfaction with the training (self and parent rating:

0=not satisfied, 3=very satisfied; CBT: self-rating: Mdn=3.0, range 2-3; parents’

rating: Mdn=2.0, range1-3, EDU: self-rating: Mdn=2.0, range1-3, parents’ rating:

Mdn=2, range1-3). Six patients and 8 parents in the CBT group reported subjective

improvement of headache directly after the training, whereas 4 members of EDU

experienced subjective improvement, supported by 3 parents. There are no

significant differences between the two groups regarding satisfaction (U=16.0, p>.05)

or subjective improvement of headache (U=29.0, p>.05).
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The results of the “patient-therapist-alliance/assistance” scale showed no significant

differences between the groups (the scale ranges from 0-3, higher scores signify

higher patient-trainer alliance/helping to cope with problems, CBT: Mdn=2.8, range

2-3; EDU: Mdn=2.7, range: 2-3; U=21.0, p>.05). The scores on the “helping to cope

with problems” scale revealed significant differences (CBT: Mdn=2.0, range 1-3;

EDU: Mdn=1.0, range 0-2; U=6.0, p<.05). 

In the last session we asked the patients about their opinion regarding the internet-

based training. The responses were analyzed on a quantitative level. Five patients of

each group would have preferred to meet the trainer personally, whereas 4 of CBT

and 2 of EDU would not. Ten patients of the CBT and 5 of the EDU felt “comfortable”

with the training presentation via the Internet; none of the participants felt

“uncomfortable”. Eight patients of CBT and 6 of EDU had no problems with writing

during the chats, whereas one in each group felt “uneasy”. 

Eight patients in CBT and 4 in EDU described it as personal, and only 1 in the CBT

and 2 in EDU described it as impersonal. Nine of the CBT and all of the EDU

described their feeling towards the trainer as comfortable, and only 1 in CBT rated it

as “uncomfortable”.

Discussion

The outcome measures demonstrate significant reductions of headache frequency

from pre-to post-treatment in CBT, but not in EDU. Descriptively, conditions show

some reduction in duration and intensity of headache, but the reductions fail to reach

significance; thus, the assumed superiority of CBT could not be shown by inter-

group-comparisons. The improvement in CBT remained stable at the follow-up. While

5 patients of CBT reached clinical significance at post-treatment, only 1 in the EDU
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group fulfils this criterion (>50% reduction), but it would be premature to draw any

conclusions about general efficacy of CBT for reducing headache. 

The significant changes in pain catastrophizing in CBT emphasise the importance of

cognitive restructuring of thoughts about pain and coping with headache. 

However, both conditions show non-significant trends for reducing depression score;

it seems the internet-based self-help training positively affects this variable, but

further research is needed for confirming this hypothesis. 

The training format and the chat contacts with the trainer were well accepted by all

patients. They reported high satisfaction with the internet-based self-help training.

Furthermore, both groups evaluated patient-trainer-alliance/assistance as positive

and CBT reported significantly more help regarding coping through the trainer. The

lower perceived help through the trainer in EDU did not influence the relationship

between patient and trainer. The findings imply that the internet-based training does

not impede a positive alliance. Most of the participants felt comfortable with the

training presentation, felt at ease with the computer-mediated communication, and

rated the contact with the trainer as personal. Although many participants would have

liked to see the trainer personally, this did not seem to reduce the satisfaction with

the internet-based self-help training and the contact with the trainer.

Limitations

Only a small number of paediatric headache sufferers were treated. Most statistical

comparisons regarding outcome measures failed to show a significant level of

change. However, only very large effects would reach significance due to the low
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statistical power resulting from the small sample size. Therefore, conclusions about

the general efficacy of CBT cannot be drawn as yet. 

Although we had no drop-out during the intervention itself, patients were less

conscientious in returning their diaries at post-assessments and follow-up. Though

most of these patients reported headache improvements on the phone, due to the

subjective nature of these data they did not enter into our analyses. The missing data

negatively affects the evaluation of results (esp. headache variables) because of the

small size of the initial sample. 

EDU in combination with self-monitoring in a diary protocol also leads to some

headache reduction. The findings are consistent with the research literature (Arrindell

2001; Trautmann et al. 2006) that self-monitoring conditions often show small, but

not marked, improvement. Therefore, in future studies the EDU group should not

complete training after post-treatment, so that long term effects can be analyzed and

compared to the treatment group. 

A further limitation relates to the cost effectiveness of the training: inspection of the

time spent in chat communication (involving the presence of the trainer) revealed

CBT-IBI to be of similar efficiency as face-to-face CBT. This was in contrast to our

expectation of a superior efficiency of the Internet format. Nevertheless, the chat

communication was generally well-accepted by the patients and seems to have

allowed for the development of a positive patient-trainer alliance. The Internet format,

therefore, appears to be a viable alternative, particularly when face-to-face

intervention options are lacking.
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Clinical Implications and Future Directions

The present results support future examination of efficacy of IBI in children and

adolescents with recurrent headaches. Another planned study in our research project

will focus on the feasibility and the acceptance by, and satisfaction of, the children

and adolescents and their parents. In addition, we will investigate which computer-

mediated communication, e-mail or chat, is best with regard to both the relationship

between trainer and patient and the time and cost effectiveness. Furthermore, the

effectiveness of internet-based self-help training should be ascertained using a larger

sample. Additionally, future research should seek to illuminate by means of

moderator analyses whether different patient groups profit to a differing extent from

internet-based treatments.
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