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Abstract

The objective of this review was to assess the evidence on relaxation training for management of pae-
diatric headaches. Our methodology was a rapid review of English-language peer reviewed published 
literature focused on studies evaluating relaxation training as a primary or adjunct management option 
for headache in a paediatric population (0 to 18 years of age). Seven studies involving 571 children 
were included in the review. The quality of evidence was very low using GRADE criteria. Headache 
frequency, duration, and intensity were the primary outcomes in the included studies. Results for 
the effects of relaxation training for paediatric headache are inconsistent. Four of the seven studies 
reported decreased headache frequency, two of the five studies reported decreased headache dura-
tion, and two of the six studies reported decreased headache intensity following relaxation training. No 
adverse events were reported. The current state of the evidence for relaxation training for management 
of paediatric headache is both inconsistent and of very low quality. High-quality research evaluating 
the effects of relaxation training for paediatric headaches is required to advance the field.
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BACKGROUND
Paediatric headache is one of the most common presenting con-
cerns of families accessing medical care (1). Mild, transient, and 
isolated paediatric headaches are typically managed without 
accessing medical care, whereas severe, long-lasting, and recur-
rent headaches cause significant suffering and often result in 
decreased quality of life through interference with school and 
social activities (2). Prevalence of paediatric headache lasting at 
least 3 months is approximately 60%, with girls more frequently 
affected (67%) than boys (58%) (3). Primary headaches do 
not have an underlying medical cause and include migraines, 
tension-type headache (TTH), and cluster headaches. Migraine 
and TTH are the most common primary headaches in children 

(1), and recommended management includes both pharmaco-
logical and nonpharmacological therapies (1,2).

Complementary therapies include a ‘group of diverse medical 
and health care interventions, practices, products, or disciplines 
that are not generally considered part of conventional medi-
cine’ (4). Psychological therapies (e.g., biofeedback, cognitive 
behavioural therapy), some of which are considered comple-
mentary therapies (e.g., hypnosis, relaxation training), may be 
effective for managing primary headaches in children (5,6). In 
particular, depression and anxiety are often comorbid and may 
increase headache persistence (7). Relaxation is a therapy that 
has potential to decrease somatization of stress, depression, 
and anxiety thereby improving outcomes for children and ado-
lescents experiencing primary headaches. Several systematic 
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reviews have found benefit of psychological treatments for 
paediatric headache (5,6,8,9); however, the grouping of a wide 
variety of interventions (i.e., cognitive behavioural therapy, 
biofeedback, psychotherapy, etc.) creates ambiguity for trans-
lating these results in practice. Two more specific systematic 
reviews of cognitive behavioural therapy (10) and biofeedback 
(11) suggested both therapies were effective for management 
of paediatric migraine. Our searches did not locate any reviews 
focused solely on the effects of relaxation therapy for paediatric 
headache. Therefore, this review expands the clinical applica-
bility of the field by specifically examining relaxation training 
and is intended to help clinicians support patients and families 
affected by paediatric headaches to make informed choices.

Psychological therapies for paediatric headache vary in train-
ing and equipment requirements. Biofeedback, for example, 
requires electronic equipment to measure and display physio-
logical information to the patient (12). Cognitive behavioural 
therapy is a program-based treatment that requires support 
from a trained therapist, although it may also be delivered 
through electronic platforms (13). Relaxation, however, is a 
type of self-administered mind-body therapy that is considered 
easy to learn, and can be incorporated into a child or adoles-
cent’s daily routine (14,15).

Relaxation therapy includes learning and practicing a variety 
of skills such as deep breathing, progressive muscle relaxation, 
cue-control relaxation (pairing exhalation in a relaxed state 
with a cue word to create a positive, reproducible association) 
(16), and differential relaxation (active relaxation of select mus-
cle groups while others are purposely engaged) (17). In addi-
tion to being relatively easy to learn and administer, relaxation 
is considered a safe management option—an important con-
sideration for clinicians and families when choosing between 
pharmacological and nonpharmacological options.

Relaxation training is typically taught by a mental health 
professional (e.g., registered social worker, psychologist, psy-
chiatrist), although self-directed educational resources such as 
books, CDs, and Internet supports are also increasingly avail-
able. Coverage for professionally instructed relaxation training 
and the length and number of sessions required for patients to 
practice independently are all highly variable. There is currently 
no standardized guidance for the use of relaxation training for 
headache; however, establishing a daily relaxation practice with 
additional sessions in times of increased stress or with the onset 
of pain is a common pattern of use. There are significant lim-
itations to cost and accessibility of therapist-guided relaxation 
therapy, whereas relaxation training allows patients to self-ad-
minister such therapies and may offer an effective alternative. 
Training can be therapist- or self-directed and done in groups 
or individually. Relaxation techniques are among the top 10 
complementary therapies commonly used by children aged 
4 to 17 years in the USA (12,18). Despite the popularity and 
relative ease of relaxation training, the evidence for its use as a 

management option for paediatric headache has not been com-
prehensively reviewed.

OBJECTIVE
The objective of this analysis was to assess the effectiveness of 
relaxation training for paediatric headaches. Headache pain 
(e.g., frequency, duration, intensity) were considered primary 
outcomes of interest. Secondary or pain-related outcomes (e.g., 
pain catastrophizing, depression, quality of life, coping) and 
symptoms associated with headaches (e.g., nausea and vomit-
ing, dizziness) were also relevant. Although quality of life and 
similar outcomes are a high priority for paediatric primary 
headaches, the findings pertaining to secondary outcomes were 
highly heterogenous and insufficient for synthesis.

METHODS
Search strategy and screening
The literature search was conducted using Medline, EMBASE, 
CINAHL, PsycINFO, Cochrane Central Register of Controlled 
Trials, and Google Scholar. The databases were searched from 
inception to September 2016 using the search terms listed in 
Appendix 1 (Medline search strategy) and the initial title and 
abstract screening were done by a health sciences librarian. 
Reference lists of review articles and included studies were 
also searched. Full-text assessments were performed by one 
author (APT) with additional reviewers available to generate 
consensus.

A priori inclusion criteria included:

1.	 English-language full-text peer reviewed publications
2.	 Paediatric population (0 to 18 years of age inclusive)
3.	 Relaxation training for management of primary headaches
4.	 One or more pain outcomes (duration, frequency, or inten-

sity of pain)
5.	 Controlled trials

A priori exclusion criteria included:

1.	 Studies combining adult and paediatric populations unless 
they provided separate information for the paediatric groups

2.	 Studies investigating other psychological therapies (e.g., 
biofeedback, cognitive behavioural therapy, hypnosis, yoga) 
unless a relaxation training management group was expli-
citly specified

Synthesis and quality of evidence
After data extraction, synthesis was conducted using a narra-
tive approach due to the heterogeneity of outcome measures. 
Articles were critically appraised to determine the quality of 
evidence using The Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) approach (19) and the 
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Cochrane risk of bias tool (20). As suggested by GRADE rec-
ommendations, outcomes were reported individually (Table 1).

RESULTS
Summary of included studies
Our electronic and manual searches generated 476 titles for 
review. 449 articles were excluded through title and abstract 
screening, and 20 were excluded during full-text assessment 
and data extraction (Figure  1). Seven articles reporting on 
controlled trials published between 1986 and 2010 met the 
inclusion criteria and reported on a total n=571 children, aged 
8 to 18 years (Table 2). Relaxation therapy was compared with 
other psychological therapies (such as cognitive behaviour 
therapy, biofeedback), waitlist control, or placebo. Headache 
frequency (n=7 studies), duration (n=5 studies), and inten-
sity (n=6 studies) were the most common outcome measures 
(Tables 3 and 4). Outcomes in all studies were measured from 
subject headache diaries completed during a baseline period, 
treatment period, and at one or more post-treatment intervals.

Quality of evidence
The quality of evidence on the effectiveness of relaxation train-
ing for paediatric headaches across all outcomes was very low. 
Areas of concern regarding risk of bias (Table  5), threats to 
statistical conclusion validity (i.e., low statistical power, unreli-
ability of treatment implementation, unreliability of measures), 
heterogeneity of headache type, width of confidence intervals, 
and unclear reporting required downgrading of the quality of 
evidence determination. The methods used for obtaining and 
calculating data from the headache diary were generally under-
reported, limiting the transparency and reproducibility of study 
findings. Effect estimates were not calculated due to heteroge-
neity of outcome measurements.

Headache frequency
All seven included studies assessed headache frequency. Four 
of the seven studies reported a beneficial effect of relaxation 

training (21–24), although Larsson and colleagues (23) only 
noted the significant main effect for children with TTH. Results 
also suggested possible enduring effects of relaxation training, 
with subjects reporting maintained or improved scores of head-
ache frequency between post-treatment and follow-up assess-
ments 1-month to 1-year post-treatment across the studies.

There was heterogeneity across the studies relating to the defi-
nition and measurement of headache frequency. For example, 
headache frequency was measured and reported as weekly fre-
quency (22), however, we noted variability in outcome measure-
ment between studies that used a single daily diary entry (24) and 
those that gathered data up to four times daily (25,26). Variability 
was also noted wherein headache frequency was reported as a 
sum over the duration of data collection compared to a mean 
score. In addition, four of the included studies (21,22,24,27) 
reported headache frequency as a positive value assigned if a 
headache occurred on a given day, whereas the remaining studies 
measured and reported headache-free days (23,25,26).

Headache duration
Five of the seven included articles reported on headache duration. 
Results for the effect of relaxation training on headache duration 
were mixed: Two reported benefit (22,24) and three reported no 
significant effect (21,23,27). Headache duration was operation-
alized differently across the included articles. For example, one 
study created a mean duration score (no units provided) from the 
reported length of headache episode which was recorded in a diary 
four times daily (23). Another study used total hours of headache 
reported weekly, although it is unclear if the weekly scores were 
summed or averaged for the final included measurement (22).

Headache intensity
Severity of headache pain was reported as a headache intensity 
variable and was assessed in six (21,23–27) of the seven included 
articles. Headache intensity was measured differently across 
the studies. In one article, the highest intensity score (range 0 
to 5) per week was used (23), whereas another study used the 

Table 1.  GRADE quality of evidence profile of included studies evaluating relaxation training for paediatric headache

Outcome Risk of biasa Inconsistency Indirectness Imprecision Publication bias Quality 
determination

Headache 
frequency

Serious 
limitations

Serious 
limitationsb

No serious 
limitations

Serious 
limitationsc

Undetected (+) very low

Headache 
intensity

Serious 
limitations

Serious 
limitationsb

No serious 
limitations

Serious 
limitationsc

Undetected (+) very low

Headache 
duration

Serious 
limitations

Serious 
limitationsb

No serious 
limitations

Serious 
limitationsc

Undetected (+) very low

aRisk of bias detailed in Table 5.
bHigh heterogeneity related to variation of interventions and measurement of outcomes.
cWide confidence intervals, small sample sizes.

Paediatrics & Child Health, 2019, Vol. 24, No. 2� 105



average daily intensity ratings of a visual analogue scale (range 0 
to 10) that included headache-free days which lowered the mean 
ratings (24). Results did not clearly support relaxation training 
to significantly decrease headache intensity, with only two of 

the six articles reporting a positive effect (23,27). The effects for 
headache intensity were additionally ambiguous because one of 
the positive studies divided the relaxation group into subgroups: 
with and without parental involvement. The relaxation group 

Table 2.  Condition and patient characteristics of included studies evaluating relaxation training for paediatric headache

First Author Condition  
Studied

N Age Range  
(years)

Mean Age  
(years)

Gender  
(M:F)

Richter et al. Migraine 42 9–18 12.87 17:34a

Fentress et al. Migraine 18 8–12 10.1 7:11
McGrath et al. Migraine 99 9–17 13.1 30:69
Wisneiwski et al. Migraine or TTH 10 12–17 13.5 3:7
Kroner-Herwig et al. TTH or TTH/Migraine 

combined
50 8–14 10.96 20:30

Larsson et al. Migraine or TTH 288 10–18 Not reported 30:258
Trautmann et al. Migraine, TTH or both 64 10–18b 12.7 28:33

TTh Tension-type headache.
aGender was reported prior to attrition.
bThe upper age was discrepantly reported as 18 and 19. Follow-up was done at 12 months, so the variation is likely to represent the chronological 

progression during the study period.

Figure 1.  Study selection flow diagram. Diagram adapted from ref. (29).
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with parental involvement was associated with decreased head-
ache intensity, whereas the relaxation group without parental 
involvement was not significantly more effective than the con-
trol group (27). The remaining four studies found no significant 
effect of relaxation training on headache intensity (21,24–26).

Additional headache outcomes
Among included articles, secondary outcomes such as medica-
tion usage (21,23,26,27) and psychological states such as de-
pression and pain catastrophizing (24) were measured but were 
either not reported in enough detail or not captured in multiple 
studies to allow for synthesis. Composite headache outcomes 
were also included in some analyses; however, these were gener-
ally not clearly defined or reported. For example, one combined 
headache outcome was identified as total headache activity (23), 
but authors did not report how this score was calculated. Other 
studies (21,25,26) used a headache index which was also poorly 
operationalized. One study reported headache index as the sum 
of 28 ratings from one week, but did not specify how the score 
was attained from the headache diary. The headache diary con-
tained ratings of headache frequency, intensity, and duration that 
were recorded four times daily over a 4-week period (21).

Adverse events
Specific adverse event data collection was not evident in any of 
the included studies. No adverse events were reported in any 
of the included studies. While relaxation therapy is generally 

considered very safe, there have been reports of anxiety, intru-
sive thoughts, and fear of losing control (28).

LIMITATIONS
Limitations are related to the quality of individual studies and 
diversity across the evidence which hindered the ability gener-
ates clear recommendations for practice. Specifically, the small 
number of studies, threats to statistical conclusion validity within 
included studies, incomplete or unclear reporting, and lack of 
adverse event monitoring denote the preliminary state of the 
evidence. For example, authors included common headache 
outcomes such as frequency, duration, and intensity, but measure-
ment approaches differed across studies (e.g., sums, mean scores, 
and peak scores). In addition, variables and measurement were 
often poorly reported (e.g., vague or missing variable definitions, 
not describing methods to calculate scores from raw data) which 
limited our ability to aggregate the data and generate clear evi-
dence of outcomes. Additional limitations of the literature relate 
to heterogeneity of the relaxation intervention, specifically am-
biguity about the use of relaxation as a sole compared to adjunct 
therapy, and the impact of varying dose and frequency regimens.

IMPLICATIONS
The results concerning the effects of relaxation training to decrease 
pain associated with headaches in children were mixed and the 
quality of evidence was very low by GRADE assessment. Across 

Table 4.  Summary of findings of relaxation training for paediatric headache

Outcome Measure used Number and 
design of studies

Number of 
patients

Quality of 
evidence 
(GRADE)a

Comments

Headache 
Duration

Duration in hours
Some studies used total 

duration and others a mean 
score.

5 RCTs N=462 (+) very low Unable to calculate estimate of 
effect due to measurement 
heterogeneity and 
incomplete reporting. Two 
of the five studies found 
benefit of relaxation training.

Headache 
Frequency

Headache yes/no
Data collection ranged from 

weekly to 4×/day.
Some studies analyzed 

frequency and others used 
headache-free days.

7 RCTs N=571 (+) very low Unable to calculate estimate of 
effect due to measurement 
heterogeneity and 
incomplete reporting. Four 
of the seven studies found 
benefit of relaxation training.

Headache 
Intensity

Pain scale, range 0–5 and 
0–10

Some studies used peak 
intensity (highest reported 
score) and others a mean 
score.

6 RCTs N=553 (+) very low Unable to calculate estimate of 
effect due to measurement 
heterogeneity and 
incomplete reporting. Two 
of the six studies found 
benefit of relaxation training.

aSee Tables 1 and 5 for Risk of Bias of individual studies, and Quality of Evidence across outcomes.
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all outcomes, there were no clear effect estimates and results were 
highly inconsistent. Findings from the included studies suggest the 
potential for relaxation training to decrease paediatric headache 
frequency, with four out of seven studies reporting significant pos-
itive effects. Results for headache intensity and duration did not 
clearly support a benefit of relaxation training. Given the incon-
sistency of the findings and low quality of the studies, generating 
strong conclusions about the effectiveness of relaxation training 
for children with headaches is limited. Future research will benefit 
from the use of reliable and validated measures, addition of sec-
ondary outcomes such as quality of life, and better study design to 
mitigate threats such as low statistical power. Despite low-quality 
evidence, the safety of relaxation therapy can be a positive starting 
point for clinicians to engage in discussions with families and chil-
dren expressing interest in nonpharmacological approaches for 
headaches.

PRACTICE POINTS

•	 Very-low-quality evidence (per GRADE criteria) suggests 
a possible benefit of relaxation training to reduce fre-
quency but not duration or intensity of paediatric primary 
headache.

•	 There is insufficient evidence to generate conclusions relat-
ing to relaxation training for a particular headache type 
(TTH, migraine, or mixed-type), population subgroup, or 
use as single therapy compared with adjunctive therapy.

•	 Further research is necessary to improve the quality of evi-
dence and to clarify the role of relaxation training in the 
management of paediatric headaches.
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APPENDIX 1
Medline Search - September 27, 2016

1.	 exp Pain/
2.	 exp Headache/
3.	 exp Acute Pain/
4.	 exp Pain, Postoperative/
5.	 pediatric pain.mp.
6.	 Pain Management/
7.	 neonatal pain.mp.
8.	 facial pain/ or neck pain/ or pain, intractable/
9.	 exp Meditation/

10.	 exp Relaxation Therapy/
11.	 exp Mindfulness/
12.	 MBSR.mp.
13.	 mindfulness-based stress reduction.mp.
14.	 relaxation training.mp.
15.	 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8
16.	 9 or 10 or 11 or 12 or 13 or 14
17.	 15 and 16
18.	 limit 17 to “all child (0 to 18 years)”
19.	 limit 18 to english language
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