
ABSTRACT
Objective
Headaches are one of the commonest neurological 
disorders with a global lifetime prevalence of 66 percent 
(1), and 82.7 percent in Singapore (2). Tension type 
headache (TTH) is the commonest primary headache 
with a lifetime prevalence of 30-78 percent globally (1). 
TTH is related to muscular factors (17) thus treatment 
directed toward muscular factors such as manual 
therapy can be considered (18). This review is aimed at 
evaluating the use of manual therapy for TTH.

Methods 
PubMed and CENTRAL databases were searched in 
November 2015 with keywords ‘tension-type headache’ 
and ‘manual therapy’ or ‘massage’ or ‘physiotherapy’ or 
‘spinal manipulation’ or ‘trigger point therapy’. The 
search was limited to randomised control trials which 
studied the use of manual therapy in the treatment of 
TTH. 

Results 
8 articles were selected for review. The studies included 
showed improvement in headache frequency, intensity 
and Headache Impact Test (HIT-6) scores in favour of 
manual therapy but not headache duration and 
Headache Disability Index (global) scores. One study 
also found an improvement in sick leave days taken.
 
Conclusion
Manual therapy reduces headache frequency and 
intensity of attacks and reduces sick leave days 
resulting from TTH. There is also a positive effect on 
the quality of life related to headaches (HIT-6). 
However, manual therapy does not reduce the duration 
of a TTH episode. Due to the heterogeneity of manual 
therapy technique used, it is difficult to recommend a 
particular regime over another. There is a need for 
further study of manual therapy as an option for TTH.
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INTRODUCTION

Headaches are one of the commonest neurological disorders 
with a global lifetime prevalence of 66 percent,1 and 82.7 
percent in Singapore.2 �e majority of patients with headaches 
are treated in primary care with only a minority referred to 
specialists.3 In 2012, headache was in the top 10 primary 
diagnoses reported by a Singapore Public Primary Healthcare 
Group, amounting to 1.8 percent of all clinic visits that year.4

�e tension-type headache (TTH) is the commonest primary 
headache with a lifetime prevalence of 30 to 78 percent 
globally1 and is the second most prevalent disorder in the 
world.5 A community-based study conducted in Singapore 
found that episodic tension-type headache (ETTH) and 
chronic tension-type headache (CTTH) accounted for 39.9 
percent and 2.4 percent of headaches, respectively.2

 
Absenteeism resulting from TTH is considerable,6 with a loss of 
4.2 workday equivalents per year.7,8 TTH also results in 
repeated emergency department and clinic visits.9,10 
Pharmacological treatment includes oral analgesics such as 
aspirin, acetaminophen, and non-steroidal anti-in�ammatory 
drugs (NSAIDS) in acute attacks.11,12 Amitriptyline and 
mirtazapine are used in the prevention of recurrent TTH.13–15

With the rise in chronic diseases such as chronic renal disease16 
and ischaemic heart disease, adding medications such as 
NSAIDs and tricyclic antidepressants to a long list of chronic 
medications may be di�cult, thus non-pharmacological 
alternatives such as manual therapy may be preferred. Some 
patients have also expressed a preference for alternatives to 
pharmacological therapy, such as manual therapy.17,18

TTH is believed to be related to muscular factors with 
impairment of the craniocervical musculoskeletal function.19 
which includes increased tenderness of the pericranial 
myofascial tissues and myofascial trigger points. �erefore 
treatment directed toward these factors, such as manual therapy 
which includes spinal manipulation, trigger point release, 
massage therapy and physiotherapy may be an e�ective 
intervention.20 Manual therapy is further de�ned as skilled 
passive movement of joints (mobilisation or manipulation) or 
soft tissue (mobilisation or localised massage). It has been found 
to have few and usually transient adverse events which include 
soreness in muscles, sti�ness, increased pain, and dizziness.21 

�e use of manual therapy in the treatment of TTH has been 
studied more extensively in recent years, with randomised 
controlled trials of improved methodological quality. �is topic 
review thus aims to �nd out if manual therapy reduces headache 
frequency, intensity, and headache-related disability for adults 
with tension-type headaches. 
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METHODS

Literature Search

Studies were identi�ed by searching electronic databases and 
the bibliographies of shortlisted articles. A literature search of 
PUBMED and the Cochrane Central Register of Controlled 
Trials (CENTRAL) was conducted in November 2015. 
Manual therapy was de�ned to include spinal manipulation, 
massage, trigger point release and physiotherapy but traditional 
massage and osteopathic treatments, were excluded.

Pubmed was searched using the following strategy: 
(“tension-type headache” AND “manual therapy”). Various 
alternative terms to manual therapy such as (“spinal 
manipulation” OR “massage” OR “trigger point” OR 
“physiotherapy”). MeSH terms were also used in the search. 
CENTRAL was searched using: tension headache, manual 
therapy, massage, trigger point, physiotherapy and 
combinations of the above. Studies included were limited to 
randomised control trials in the last 20 years which reported on 
improvement in headache diary parameters and headache 
disability indexes in adult patients with the diagnosis of TTH 
treated with manual therapy. Observational studies, studies 
involving children, animals and other types of headaches were 
excluded. 

Figure 1 below shows the �owchart of article selection process. 
A total of 8 full text articles met the inclusion criteria and were 
analysed for this review. �e quality of the articles was assessed 
using the Jadad score and tabulated in Supplementary Table I 
(22-23). 

�e following information were extracted from the 8 
randomised controlled trials (RCTs) selected: characteristics of 
the study population; type of TTH, manual therapy method 
administered; duration of follow up; the placebo/control 
population; primary and secondary outcomes; and adverse 
e�ects. 

RESULTS

All studies had a minimum Jadad score of 3 (details in 
Supplementary Table I) and studied the use of manual therapy 
as an intervention for TTH. 6 studies included patients with 
either CTTH or ETTH and 2 studies only included patients 
with CTTH. TTH in studies were de�ned based on the 
International Headache Society guidelines (details in Table I). 
Primary outcomes measures included a self-recorded headache 
diary: frequency of headache, severity and intensity of pain and 
headache duration. 

Other validated questionnaires such as the Headache Impact 
Test-6 (HIT-6) and Headache Disability Inventory (HDI) with 
emotional and functional aspects were reported as secondary 
outcomes. �e HIT-6 is a validated questionnaire for assessing 
quality of life in patients with headache. A decrease of 2.3 to 8 
points in this score is considered clinically signi�cant (24-25). 
�e HDI (global) is a measure of headache related disability. A 
decrease in total HDI of 29 points is considered to be clinically 
signi�cant (26-27). Other outcomes included sick leave days. 

The study characteristics and results are summarised 
in Table II.

PRIMARY AND SECONDARY OUTCOMES

1.    Primary outcomes: improvement in 
headache diary – headache frequency,
headache intensity and headache duration

a.    Headache frequency

Out of 8 randomised controlled trials reviewed, 6 of them 
(28-29, 31-34) studied the improvement in headache 
frequency. One study (35) used the headache index- which was 
a multiplication of headache frequency and intensity. �e last 
study looked at HDI scores as their primary outcome. Di�erent 
types of manual therapy were applied in the studies.

3 studies involved myofascial trigger point treatment (28, 

31-32) all showed a reduction of headache frequency post 
therapy. Moraska et al (33) showed signi�cant improvement in 
headache frequency in the massage group with no signi�cant 
improvement seen in the control group. Ghanbari et al (31) 
compared trigger point release therapy (PRT) with usual practice 
of abortive and prophylactic drugs. Both groups had improved 
headache frequency after treatment but this improvement was 
only sustained at follow up in the treatment group. �e 
treatment group showed  signi�cant improvement in number of 
headache days per fortnight from 12.40 to 7.66 days.
 
Ajimsha et al (32) compared two methods of myofascial release 
with a control group. �e two interventions were direct 
myofascial release (DT-MFR) and indirect myofascial release 
(IDT-MFR). Both intervention groups showed signi�cant 
improvement in number of headache days in 4 weeks ranging 
from 6.7 to 7.1 days in both treatment groups but an 
improvement of only 1.6 days in the placebo group. 81.6 percent 
to 86.4 percent of patients in the treatment groups reported at 
least 50 percent reduction in headache days compared to 
baseline, whereas the placebo group had none. 

�ree studies used spinal manipulation techniques (29, 33, 35). 
EspÍ-López et al (29) studied 2 manual therapy treatments, 
sub-occipital soft tissue inhibition (SI) and occiput-atlas-axis 
(OAA) articulatory manipulation. Combination therapy showed 
signi�cant improvement in headache frequency. �is was 
sustained at 4 week follow up.  �e e�ect size was calculated to be 
1.15. �e OAA group also had signi�cant improvement in 
headache frequency post treatment; however, this was not 
sustained at follow up. Both SI and control groups did not have 
signi�cant improvements in headache frequency. 

Castien et al (33) compared manual therapy involving 
mobilisations of the cervical and thoracic spine against usual GP 
care (Dutch general practice guideline for headache 
management). Manual therapy decreased headache days per 
fortnight by 9.1±3.8 days, compared to 2.7 ±4.3 days with usual 
care. �e mean di�erence was signi�cant in favour of manual 
therapy. �e manual therapy group showed sustained 
improvement of 9.1±4.2 days at 6 month follow up. 81.6 percent 
of participants in manual therapy group and 40.5 percent in 
usual care group had at least 50 percent reduction in headache 
frequency at 6 months. �e number needed to treat was 3 with 
an e�ect size of 1.2.
 
Demirturk et al (35) compared 2 methods of manual therapy, 
connective tissue manipulation (CTM) and Dr. James Cyriax’s 
vertebral mobilisation. �e measured outcome was headache 
index (HI), which was headache frequency multiplied by pain 
severity. Both groups showed signi�cant improvements in HI 
from baseline but di�erence between groups was not signi�cant. 
In all patients except one, HI values were lower than baseline.  

Ettenkoven et al (34) compared physiotherapy against a 
combined physiotherapy programme with a craniocervical 
training (CTP); there was no placebo group for comparison. 
Both groups had signi�cantly reduced headache frequency after 
treatment, but only the CTP group had further reduction at 6 
months follow up. Details of results are seen below in 
Supplementary Table II. 

b.   Headache intensity

Headache intensity was reported in 5 studies (28-29, 31, 33-34). 
�e studies involving myofascial trigger point therapy (28, 31) 
did not show any signi�cant improvement in headache intensity 
compared to the control groups. 

Both studies (29, 33) involving spinal manipulation showed 
improvements in headache intensity. EspÍ-López et al (29) 
showed improvement in headache intensity (based on a 0-10 
visual analogue scale) in the combination therapy group, OAA 
group and control group. However, the combination therapy 
group had the greatest improvement and an e�ect size of 1.15. 
�e OAA group had the second largest e�ect size of 0.91 with an 
improvement from 5.12±1.95 to 3.03±2.80 post treatment. Both 
groups had sustained improvements at follow up. 

Castien et al (33) found signi�cant improvement in headache 
intensity favouring manual therapy. �is was sustained at 6 
month follow up. Manual therapy group had improved scores on 
a 0 to 10 numeric rating scale of 2.7±0.9 points compared to 0.9 
±2.4 points in usual GP care group. �e improvement in 
headache intensity at 6 month follow up similarly was in favour of 
manual therapy. Ettenkoven et al (34) reported improvement in 
headache intensity in both physiotherapy groups; however the 
improvement was only sustained on follow up in the physio-
therapy group with CTP. �e results are summarised below in 
Supplementary Table III. 

c.   Headache duration

�e studies showed mixed results for headache duration; only 2 
studies showing improvement in headache duration (31, 33). 
Ghanbari et al (31) showed that the intervention group receiving 
trigger point release therapy had an improvement in headache 
duration from 6.42±5.70 hours to 3.84±4.35 hours post 
treatment. �ere was further improvement at 2-week follow up 
for the therapy group. �ere was no signi�cant improvement in 
headache duration in the control group.
 
Castien et al (33) found an improvement in headache duration in 
favour of the manual therapy of 5.9±8.7 hours per day compared 
to 0.60 ±10.0 hours with usual care. However, there was no statis-
tical signi�cance between groups at 6 month follow up. �e 
results are summarised below in Supplementary Table IV. 

2.   Secondary Outcomes: Improvement in HDI 
(global) Scores and HIT-6 Scores

a.  HDI (global) scores

HDI (global) scores were measured in 4 studies (28-30, 33) and 
showed improvements but were not clinically signi�cance. 

b.  HIT-6 scores

HIT-6 scores were measured in 3 studies (28-29, 33) and consis-
tently showed improvement in favour of manual therapy and was 
clinically signi�cant. Moraska et al (28) showed improvement in 
HIT-6 scores for both massage and placebo groups but no signi�-
cant improvement in the control group. �e massage group had a 

larger improvement from 56.3±1.57 to 50.2±1.57 points which 
was both statistically and clinically signi�cant. EspÍ-López et al 
(29) found improved HIT-6 scores for all intervention groups but 
not in the control group. HIT-6 scores had the largest improve-
ment in the OAA group, from 60.23±5.85 points to 53.50±6.32 
points post treatment and 52.85±6.27 points at follow up. �e 
combination therapy group had the second largest improvement 
in HIT-6 scores and an e�ect size of 0.93. Castien et al (33) 
showed improvement in HIT-6 scores of 8.9±7.1 points with 
manual therapy compared to 2.4±6.5 points with usual care. �is 
improvement was sustained at 6 months. 

OTHER OUTCOME MEASURES

1.   Sick Leave Days Taken Due to Headache

Castien et al (33) found that 7.9 percent with manual therapy 
compared to 32.4 percent with usual care reporting at least one 
day of sick leave during the 6-month follow up period. �is was 
statistically signi�cant. 

2.  Adverse Events

�ere was only one reported adverse (29) reported but no details 
were reported.

DISCUSSION

Summary of Findings

In this review, manual therapy had shown (with varying 
techniques) to decrease frequency of headache days during 
acute attacks and appears to have sustained bene�t at follow up 
which is non-inferior to and in several studies more e�ective 
than pharmacological therapy. �ere was also improvement in 
headache intensity reported in 6 of the studies reviewed. �e 
HIT-6 scores improved in favour of manual therapy; this was 
used to assess the quality of life of patients with CTTH or 
ETTH. However, manual therapy did not shorten the duration 
of a TTH episode. �ere was also reported reduction in sick 
leave days in the 6 months after intervention. �is however was 
only measured in one study (33).
 
Reviews that were previously done on the e�ectiveness of 
manual therapy in the treatment of TTH found a lack of 
rigorous evidence that manual therapy improved pain 
outcomes in patients with TTH (36-37). A review on spinal 
manipulation had shown encouraging evidence in treating 
TTH but was inconclusive due to low quality of studies 
reviewed (38). �e recent studies have improved 
methodologies. As double blinding was di�cult due to the 
nature of the interventions, strict protocols and blinding of 
assessors was used to improve the rigor.
 
�e modalities of manual therapy used varied between studies. 
�e studies focusing on spinal manipulation provided the most 
consistent results with improvement in headache frequency, 
head intensity and also reduction in sick leave days reported by 
Castien et al (33). �e studies involving myofascial trigger 
point therapy had improvement in headache frequency and 
HIT-6 scores; however, had no improvement in headache  

intensity and duration. Only one study looked at 
physiotherapy; however, this was done by comparing two 
di�erent therapy techniques. �erefore evaluation of 
e�ectiveness compared to medications or placebo was not 
possible.
 
In view of the variety and heterogeneity of manual therapy 
techniques available, there have been attempts to identify the 
techniques of manual therapy that are e�ective in the treatment 
of TTH. Fernandez et al (39) suggests an approach that 
includes inactivation of actives trigger points in the muscles of 
the head and neck regions such as the trapezius and temporalis 
muscles, cervical mobilisation/manipulation and exercises 
targeted at neck �exion and extension. �erefore, the manual 
therapy of choice may be a combination of techniques rather 
than one particular technique.

Clinical Implications

�is review has shown that manual therapy is e�ective in reduc-
ing headache frequency, intensity and improving quality of life 
related to TTH. Majority of headaches are treated in primary 
care and primary care physicians may consider manual therapy as 
a possible modality of treatment for TTH (40-41). �is is 
especially so in patients who may not be suitable for pharmaco-
therapy or those who have a preference for non-pharmacological 
options. 

However, physicians must be aware of the possible complications 
of manual therapy so as to appropriately advice their patients. 
�ey must also conduct proper physical examinations to exclude 
contraindications and red �ags so as to minimise adverse events 
(42).

Limitations

�e limitations of the studies reviewed include recruitment bias. 
In majority of the studies, there were a greater proportion of 
female patients recruited and one trial only included female 
patients. �is thus a�ects the applicability of the results to male 
patients with TTH.
 
�ere is signi�cant heterogeneity of the interventions in the 
studies reviewed, with varying techniques of manual therapy 
used. �e duration of treatment and follow up also varied with 
some studies looking at short term e�ects during 2 to 4 week 
follow ups and other studies looking at more long term bene�ts 
with follow up after 6 months. �is limited direct comparison 
between techniques and comparison to pharmacotherapy. 

Another limitation is the failure of adequate blinding in all but 
three of the studies reviewed. Due to the nature of the interven-
tion it was di�cult for double blinding. However, some studies 
had made additional attempts at reducing bias in the study 
through strict protocols and strict blinding of assessors of the 
study.

Future Research

�ere is a need for future research in this area. In future studies, 
there may need to be standardisation of manual therapy method 

used to achieve a more consistent e�ect and results. �ere should 
also be standardisation of the outcome measures looking at 
headache diary: headache frequency, intensity, duration and also 
headache impact scores such as HDI and HIT-6.
 
�ere was only one study which reported the reduction in sick 
days taken, this would be a good index of measure for the 
e�ectiveness of therapy that can be considered in future research. 
It is known that TTH leads to considerable absenteeism and in 
turn has a socioeconomic impact.
 
�e adverse e�ects of manual therapy have not been well 
described in these clinical trials, even though the studies reported 
the occurrence of adverse events. Manual therapy has been 
known to cause sti�ness, increased pain, limitation in motion in 
some patients and more uncommon but serious injuries such as 
neurological de�cits and carotid dissection (21, 43-44). In order 
to understand the impact of manual therapy better, more studies 
on its adverse e�ects are necessary.
  
Lastly, future research to compare di�erent modalities of 
treatment for TTH directly will be useful as well. �is would 
allow physicians to choose between di�erent modalities of 
manual therapy or combinations of manual therapy techniques.

CONCLUSION

�is review shows that manual therapy reduces headache 
frequency and intensity of attacks and reduces sick leave days 
resulting from TTH. �ere is also a positive e�ect on the quality 
of life related to headaches (HIT-6). However, manual therapy 
does not reduce the duration of a TTH episode.  �erefore, it is 
a possible treatment modality for TTH that may be considered 
for patients who are unable to tolerate pharmacotherapy or may 
prefer a non-pharmacological treatment. However, it is di�cult 
to recommend a particular type of manual therapy due to the 
heterogeneity of techniques used.
 
�ere is a need for further study of manual therapy as an option 
for TTH with a focus on outcomes such as headache diary, 
quality of life related to headaches, sick leave days taken as a 
result of TTH and also the adverse events related to it.  
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ABSTRACT
Objective
Headaches are one of the commonest neurological 
disorders with a global lifetime prevalence of 66 percent 
(1), and 82.7 percent in Singapore (2). Tension type 
headache (TTH) is the commonest primary headache 
with a lifetime prevalence of 30-78 percent globally (1). 
TTH is related to muscular factors (17) thus treatment 
directed toward muscular factors such as manual 
therapy can be considered (18). This review is aimed at 
evaluating the use of manual therapy for TTH.

Methods 
PubMed and CENTRAL databases were searched in 
November 2015 with keywords ‘tension-type headache’ 
and ‘manual therapy’ or ‘massage’ or ‘physiotherapy’ or 
‘spinal manipulation’ or ‘trigger point therapy’. The 
search was limited to randomised control trials which 
studied the use of manual therapy in the treatment of 
TTH. 

Results 
8 articles were selected for review. The studies included 
showed improvement in headache frequency, intensity 
and Headache Impact Test (HIT-6) scores in favour of 
manual therapy but not headache duration and 
Headache Disability Index (global) scores. One study 
also found an improvement in sick leave days taken.
 
Conclusion
Manual therapy reduces headache frequency and 
intensity of attacks and reduces sick leave days 
resulting from TTH. There is also a positive effect on 
the quality of life related to headaches (HIT-6). 
However, manual therapy does not reduce the duration 
of a TTH episode. Due to the heterogeneity of manual 
therapy technique used, it is difficult to recommend a 
particular regime over another. There is a need for 
further study of manual therapy as an option for TTH.
 
Keywords: tension type headache; tension headache; 
manual therapy; spinal manipulation; massage; 
physiotherapy;
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INTRODUCTION

Headaches are one of the commonest neurological disorders 
with a global lifetime prevalence of 66 percent,1 and 82.7 
percent in Singapore.2 �e majority of patients with headaches 
are treated in primary care with only a minority referred to 
specialists.3 In 2012, headache was in the top 10 primary 
diagnoses reported by a Singapore Public Primary Healthcare 
Group, amounting to 1.8 percent of all clinic visits that year.4

�e tension-type headache (TTH) is the commonest primary 
headache with a lifetime prevalence of 30 to 78 percent 
globally1 and is the second most prevalent disorder in the 
world.5 A community-based study conducted in Singapore 
found that episodic tension-type headache (ETTH) and 
chronic tension-type headache (CTTH) accounted for 39.9 
percent and 2.4 percent of headaches, respectively.2

 
Absenteeism resulting from TTH is considerable,6 with a loss of 
4.2 workday equivalents per year.7,8 TTH also results in 
repeated emergency department and clinic visits.9,10 
Pharmacological treatment includes oral analgesics such as 
aspirin, acetaminophen, and non-steroidal anti-in�ammatory 
drugs (NSAIDS) in acute attacks.11,12 Amitriptyline and 
mirtazapine are used in the prevention of recurrent TTH.13–15

With the rise in chronic diseases such as chronic renal disease16 
and ischaemic heart disease, adding medications such as 
NSAIDs and tricyclic antidepressants to a long list of chronic 
medications may be di�cult, thus non-pharmacological 
alternatives such as manual therapy may be preferred. Some 
patients have also expressed a preference for alternatives to 
pharmacological therapy, such as manual therapy.17,18

TTH is believed to be related to muscular factors with 
impairment of the craniocervical musculoskeletal function.19 
which includes increased tenderness of the pericranial 
myofascial tissues and myofascial trigger points. �erefore 
treatment directed toward these factors, such as manual therapy 
which includes spinal manipulation, trigger point release, 
massage therapy and physiotherapy may be an e�ective 
intervention.20 Manual therapy is further de�ned as skilled 
passive movement of joints (mobilisation or manipulation) or 
soft tissue (mobilisation or localised massage). It has been found 
to have few and usually transient adverse events which include 
soreness in muscles, sti�ness, increased pain, and dizziness.21 

�e use of manual therapy in the treatment of TTH has been 
studied more extensively in recent years, with randomised 
controlled trials of improved methodological quality. �is topic 
review thus aims to �nd out if manual therapy reduces headache 
frequency, intensity, and headache-related disability for adults 
with tension-type headaches. 

METHODS

Literature Search

Studies were identi�ed by searching electronic databases and 
the bibliographies of shortlisted articles. A literature search of 
PUBMED and the Cochrane Central Register of Controlled 
Trials (CENTRAL) was conducted in November 2015. 
Manual therapy was de�ned to include spinal manipulation, 
massage, trigger point release and physiotherapy but traditional 
massage and osteopathic treatments, were excluded.

Pubmed was searched using the following strategy: 
(“tension-type headache” AND “manual therapy”). Various 
alternative terms to manual therapy such as (“spinal 
manipulation” OR “massage” OR “trigger point” OR 
“physiotherapy”). MeSH terms were also used in the search. 
CENTRAL was searched using: tension headache, manual 
therapy, massage, trigger point, physiotherapy and 
combinations of the above. Studies included were limited to 
randomised control trials in the last 20 years which reported on 
improvement in headache diary parameters and headache 
disability indexes in adult patients with the diagnosis of TTH 
treated with manual therapy. Observational studies, studies 
involving children, animals and other types of headaches were 
excluded. 

Figure 1 below shows the �owchart of article selection process. 
A total of 8 full text articles met the inclusion criteria and were 
analysed for this review. �e quality of the articles was assessed 
using the Jadad score and tabulated in Supplementary Table I 
(22-23). 

�e following information were extracted from the 8 
randomised controlled trials (RCTs) selected: characteristics of 
the study population; type of TTH, manual therapy method 
administered; duration of follow up; the placebo/control 
population; primary and secondary outcomes; and adverse 
e�ects. 

RESULTS

All studies had a minimum Jadad score of 3 (details in 
Supplementary Table I) and studied the use of manual therapy 
as an intervention for TTH. 6 studies included patients with 
either CTTH or ETTH and 2 studies only included patients 
with CTTH. TTH in studies were de�ned based on the 
International Headache Society guidelines (details in Table I). 
Primary outcomes measures included a self-recorded headache 
diary: frequency of headache, severity and intensity of pain and 
headache duration. 

Other validated questionnaires such as the Headache Impact 
Test-6 (HIT-6) and Headache Disability Inventory (HDI) with 
emotional and functional aspects were reported as secondary 
outcomes. �e HIT-6 is a validated questionnaire for assessing 
quality of life in patients with headache. A decrease of 2.3 to 8 
points in this score is considered clinically signi�cant (24-25). 
�e HDI (global) is a measure of headache related disability. A 
decrease in total HDI of 29 points is considered to be clinically 
signi�cant (26-27). Other outcomes included sick leave days. 

The study characteristics and results are summarised 
in Table II.

PRIMARY AND SECONDARY OUTCOMES

1.    Primary outcomes: improvement in 
headache diary – headache frequency,
headache intensity and headache duration

a.    Headache frequency

Out of 8 randomised controlled trials reviewed, 6 of them 
(28-29, 31-34) studied the improvement in headache 
frequency. One study (35) used the headache index- which was 
a multiplication of headache frequency and intensity. �e last 
study looked at HDI scores as their primary outcome. Di�erent 
types of manual therapy were applied in the studies.

3 studies involved myofascial trigger point treatment (28, 
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31-32) all showed a reduction of headache frequency post 
therapy. Moraska et al (33) showed signi�cant improvement in 
headache frequency in the massage group with no signi�cant 
improvement seen in the control group. Ghanbari et al (31) 
compared trigger point release therapy (PRT) with usual practice 
of abortive and prophylactic drugs. Both groups had improved 
headache frequency after treatment but this improvement was 
only sustained at follow up in the treatment group. �e 
treatment group showed  signi�cant improvement in number of 
headache days per fortnight from 12.40 to 7.66 days.
 
Ajimsha et al (32) compared two methods of myofascial release 
with a control group. �e two interventions were direct 
myofascial release (DT-MFR) and indirect myofascial release 
(IDT-MFR). Both intervention groups showed signi�cant 
improvement in number of headache days in 4 weeks ranging 
from 6.7 to 7.1 days in both treatment groups but an 
improvement of only 1.6 days in the placebo group. 81.6 percent 
to 86.4 percent of patients in the treatment groups reported at 
least 50 percent reduction in headache days compared to 
baseline, whereas the placebo group had none. 

�ree studies used spinal manipulation techniques (29, 33, 35). 
EspÍ-López et al (29) studied 2 manual therapy treatments, 
sub-occipital soft tissue inhibition (SI) and occiput-atlas-axis 
(OAA) articulatory manipulation. Combination therapy showed 
signi�cant improvement in headache frequency. �is was 
sustained at 4 week follow up.  �e e�ect size was calculated to be 
1.15. �e OAA group also had signi�cant improvement in 
headache frequency post treatment; however, this was not 
sustained at follow up. Both SI and control groups did not have 
signi�cant improvements in headache frequency. 

Castien et al (33) compared manual therapy involving 
mobilisations of the cervical and thoracic spine against usual GP 
care (Dutch general practice guideline for headache 
management). Manual therapy decreased headache days per 
fortnight by 9.1±3.8 days, compared to 2.7 ±4.3 days with usual 
care. �e mean di�erence was signi�cant in favour of manual 
therapy. �e manual therapy group showed sustained 
improvement of 9.1±4.2 days at 6 month follow up. 81.6 percent 
of participants in manual therapy group and 40.5 percent in 
usual care group had at least 50 percent reduction in headache 
frequency at 6 months. �e number needed to treat was 3 with 
an e�ect size of 1.2.
 
Demirturk et al (35) compared 2 methods of manual therapy, 
connective tissue manipulation (CTM) and Dr. James Cyriax’s 
vertebral mobilisation. �e measured outcome was headache 
index (HI), which was headache frequency multiplied by pain 
severity. Both groups showed signi�cant improvements in HI 
from baseline but di�erence between groups was not signi�cant. 
In all patients except one, HI values were lower than baseline.  

Ettenkoven et al (34) compared physiotherapy against a 
combined physiotherapy programme with a craniocervical 
training (CTP); there was no placebo group for comparison. 
Both groups had signi�cantly reduced headache frequency after 
treatment, but only the CTP group had further reduction at 6 
months follow up. Details of results are seen below in 
Supplementary Table II. 

b.   Headache intensity

Headache intensity was reported in 5 studies (28-29, 31, 33-34). 
�e studies involving myofascial trigger point therapy (28, 31) 
did not show any signi�cant improvement in headache intensity 
compared to the control groups. 

Both studies (29, 33) involving spinal manipulation showed 
improvements in headache intensity. EspÍ-López et al (29) 
showed improvement in headache intensity (based on a 0-10 
visual analogue scale) in the combination therapy group, OAA 
group and control group. However, the combination therapy 
group had the greatest improvement and an e�ect size of 1.15. 
�e OAA group had the second largest e�ect size of 0.91 with an 
improvement from 5.12±1.95 to 3.03±2.80 post treatment. Both 
groups had sustained improvements at follow up. 

Castien et al (33) found signi�cant improvement in headache 
intensity favouring manual therapy. �is was sustained at 6 
month follow up. Manual therapy group had improved scores on 
a 0 to 10 numeric rating scale of 2.7±0.9 points compared to 0.9 
±2.4 points in usual GP care group. �e improvement in 
headache intensity at 6 month follow up similarly was in favour of 
manual therapy. Ettenkoven et al (34) reported improvement in 
headache intensity in both physiotherapy groups; however the 
improvement was only sustained on follow up in the physio-
therapy group with CTP. �e results are summarised below in 
Supplementary Table III. 

c.   Headache duration

�e studies showed mixed results for headache duration; only 2 
studies showing improvement in headache duration (31, 33). 
Ghanbari et al (31) showed that the intervention group receiving 
trigger point release therapy had an improvement in headache 
duration from 6.42±5.70 hours to 3.84±4.35 hours post 
treatment. �ere was further improvement at 2-week follow up 
for the therapy group. �ere was no signi�cant improvement in 
headache duration in the control group.
 
Castien et al (33) found an improvement in headache duration in 
favour of the manual therapy of 5.9±8.7 hours per day compared 
to 0.60 ±10.0 hours with usual care. However, there was no statis-
tical signi�cance between groups at 6 month follow up. �e 
results are summarised below in Supplementary Table IV. 

2.   Secondary Outcomes: Improvement in HDI 
(global) Scores and HIT-6 Scores

a.  HDI (global) scores

HDI (global) scores were measured in 4 studies (28-30, 33) and 
showed improvements but were not clinically signi�cance. 

b.  HIT-6 scores

HIT-6 scores were measured in 3 studies (28-29, 33) and consis-
tently showed improvement in favour of manual therapy and was 
clinically signi�cant. Moraska et al (28) showed improvement in 
HIT-6 scores for both massage and placebo groups but no signi�-
cant improvement in the control group. �e massage group had a 

larger improvement from 56.3±1.57 to 50.2±1.57 points which 
was both statistically and clinically signi�cant. EspÍ-López et al 
(29) found improved HIT-6 scores for all intervention groups but 
not in the control group. HIT-6 scores had the largest improve-
ment in the OAA group, from 60.23±5.85 points to 53.50±6.32 
points post treatment and 52.85±6.27 points at follow up. �e 
combination therapy group had the second largest improvement 
in HIT-6 scores and an e�ect size of 0.93. Castien et al (33) 
showed improvement in HIT-6 scores of 8.9±7.1 points with 
manual therapy compared to 2.4±6.5 points with usual care. �is 
improvement was sustained at 6 months. 

OTHER OUTCOME MEASURES

1.   Sick Leave Days Taken Due to Headache

Castien et al (33) found that 7.9 percent with manual therapy 
compared to 32.4 percent with usual care reporting at least one 
day of sick leave during the 6-month follow up period. �is was 
statistically signi�cant. 

2.  Adverse Events

�ere was only one reported adverse (29) reported but no details 
were reported.

DISCUSSION

Summary of Findings

In this review, manual therapy had shown (with varying 
techniques) to decrease frequency of headache days during 
acute attacks and appears to have sustained bene�t at follow up 
which is non-inferior to and in several studies more e�ective 
than pharmacological therapy. �ere was also improvement in 
headache intensity reported in 6 of the studies reviewed. �e 
HIT-6 scores improved in favour of manual therapy; this was 
used to assess the quality of life of patients with CTTH or 
ETTH. However, manual therapy did not shorten the duration 
of a TTH episode. �ere was also reported reduction in sick 
leave days in the 6 months after intervention. �is however was 
only measured in one study (33).
 
Reviews that were previously done on the e�ectiveness of 
manual therapy in the treatment of TTH found a lack of 
rigorous evidence that manual therapy improved pain 
outcomes in patients with TTH (36-37). A review on spinal 
manipulation had shown encouraging evidence in treating 
TTH but was inconclusive due to low quality of studies 
reviewed (38). �e recent studies have improved 
methodologies. As double blinding was di�cult due to the 
nature of the interventions, strict protocols and blinding of 
assessors was used to improve the rigor.
 
�e modalities of manual therapy used varied between studies. 
�e studies focusing on spinal manipulation provided the most 
consistent results with improvement in headache frequency, 
head intensity and also reduction in sick leave days reported by 
Castien et al (33). �e studies involving myofascial trigger 
point therapy had improvement in headache frequency and 
HIT-6 scores; however, had no improvement in headache 

 

 

 

 

intensity and duration. Only one study looked at 
physiotherapy; however, this was done by comparing two 
di�erent therapy techniques. �erefore evaluation of 
e�ectiveness compared to medications or placebo was not 
possible.
 
In view of the variety and heterogeneity of manual therapy 
techniques available, there have been attempts to identify the 
techniques of manual therapy that are e�ective in the treatment 
of TTH. Fernandez et al (39) suggests an approach that 
includes inactivation of actives trigger points in the muscles of 
the head and neck regions such as the trapezius and temporalis 
muscles, cervical mobilisation/manipulation and exercises 
targeted at neck �exion and extension. �erefore, the manual 
therapy of choice may be a combination of techniques rather 
than one particular technique.

Clinical Implications

�is review has shown that manual therapy is e�ective in reduc-
ing headache frequency, intensity and improving quality of life 
related to TTH. Majority of headaches are treated in primary 
care and primary care physicians may consider manual therapy as 
a possible modality of treatment for TTH (40-41). �is is 
especially so in patients who may not be suitable for pharmaco-
therapy or those who have a preference for non-pharmacological 
options. 

However, physicians must be aware of the possible complications 
of manual therapy so as to appropriately advice their patients. 
�ey must also conduct proper physical examinations to exclude 
contraindications and red �ags so as to minimise adverse events 
(42).

Limitations

�e limitations of the studies reviewed include recruitment bias. 
In majority of the studies, there were a greater proportion of 
female patients recruited and one trial only included female 
patients. �is thus a�ects the applicability of the results to male 
patients with TTH.
 
�ere is signi�cant heterogeneity of the interventions in the 
studies reviewed, with varying techniques of manual therapy 
used. �e duration of treatment and follow up also varied with 
some studies looking at short term e�ects during 2 to 4 week 
follow ups and other studies looking at more long term bene�ts 
with follow up after 6 months. �is limited direct comparison 
between techniques and comparison to pharmacotherapy. 

Another limitation is the failure of adequate blinding in all but 
three of the studies reviewed. Due to the nature of the interven-
tion it was di�cult for double blinding. However, some studies 
had made additional attempts at reducing bias in the study 
through strict protocols and strict blinding of assessors of the 
study.

Future Research

�ere is a need for future research in this area. In future studies, 
there may need to be standardisation of manual therapy method 

Fig. 1: Flow Diagram of Study Selection Process 

 

35 abstracts 
reviewed in detail 

Relevant studies 
identified through 
Pubmed searching, 

n=43 

39 abstracts 
reviewed in detail 

Duplicate studies 
removed n=3 
No abstract/article 
found n=1 

Studies included in 
review n=8 

 

27 abstracts excluded: 
Other types of 
headache n=5 
Unrelated to manual 
therapy n=6 
Study on children n=2 
Predictors of headache 
n= 2 
Not outcome measure 
of interest n=8 
Study referred to same 
trial n=4 
 

Full text articles 
retrieved for further 

review n=13 
 

Relevant studies 
identified through 

CENTRAL 
searching, n=37 

 

Duplicate studies 
removed n=2  

24 abstracts 
duplicated on 
Pubmed search 
10 abstracts 
excluded: 
Other types of 
headache n=3 
Unrelated to manual 
therapy n=3 
Not outcome 
measure of interest 
n=3 
Study referred to 
same trial n=1 
 
 

5 articles excluded: 
Study referred to same trial 
(duplicate)   n=1 
Trial not specific to review 
research question   n=3 
Trial did not meet minimum 
Jadad score of 3. n=1 

 

Table I. International Headache Society Guidelines for 
Tension-type headaches

 

  ETTH is characterised by at least 2 of the following: (a) bilateral location, (b) 

pressing/tightening quality, (c) mild/moderate intensity and (d) not aggravated by routine 

physical activity. This should not be associated with nausea or vomiting. Either 

photophobia or phonophobia may be present.  

CTTH is a disorder that evolves from ETTH, with daily or very frequent episodes of 

headaches lasting minutes to days that occur on at least 15 days per month on average 

for more than 3 months per year (at least 180 days per year). The headache usually 

lasts for hours or may be continuous1. 

used to achieve a more consistent e�ect and results. �ere should 
also be standardisation of the outcome measures looking at 
headache diary: headache frequency, intensity, duration and also 
headache impact scores such as HDI and HIT-6.
 
�ere was only one study which reported the reduction in sick 
days taken, this would be a good index of measure for the 
e�ectiveness of therapy that can be considered in future research. 
It is known that TTH leads to considerable absenteeism and in 
turn has a socioeconomic impact.
 
�e adverse e�ects of manual therapy have not been well 
described in these clinical trials, even though the studies reported 
the occurrence of adverse events. Manual therapy has been 
known to cause sti�ness, increased pain, limitation in motion in 
some patients and more uncommon but serious injuries such as 
neurological de�cits and carotid dissection (21, 43-44). In order 
to understand the impact of manual therapy better, more studies 
on its adverse e�ects are necessary.
  
Lastly, future research to compare di�erent modalities of 
treatment for TTH directly will be useful as well. �is would 
allow physicians to choose between di�erent modalities of 
manual therapy or combinations of manual therapy techniques.

CONCLUSION

�is review shows that manual therapy reduces headache 
frequency and intensity of attacks and reduces sick leave days 
resulting from TTH. �ere is also a positive e�ect on the quality 
of life related to headaches (HIT-6). However, manual therapy 
does not reduce the duration of a TTH episode.  �erefore, it is 
a possible treatment modality for TTH that may be considered 
for patients who are unable to tolerate pharmacotherapy or may 
prefer a non-pharmacological treatment. However, it is di�cult 
to recommend a particular type of manual therapy due to the 
heterogeneity of techniques used.
 
�ere is a need for further study of manual therapy as an option 
for TTH with a focus on outcomes such as headache diary, 
quality of life related to headaches, sick leave days taken as a 
result of TTH and also the adverse events related to it.  
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ABSTRACT
Objective
Headaches are one of the commonest neurological 
disorders with a global lifetime prevalence of 66 percent 
(1), and 82.7 percent in Singapore (2). Tension type 
headache (TTH) is the commonest primary headache 
with a lifetime prevalence of 30-78 percent globally (1). 
TTH is related to muscular factors (17) thus treatment 
directed toward muscular factors such as manual 
therapy can be considered (18). This review is aimed at 
evaluating the use of manual therapy for TTH.

Methods 
PubMed and CENTRAL databases were searched in 
November 2015 with keywords ‘tension-type headache’ 
and ‘manual therapy’ or ‘massage’ or ‘physiotherapy’ or 
‘spinal manipulation’ or ‘trigger point therapy’. The 
search was limited to randomised control trials which 
studied the use of manual therapy in the treatment of 
TTH. 

Results 
8 articles were selected for review. The studies included 
showed improvement in headache frequency, intensity 
and Headache Impact Test (HIT-6) scores in favour of 
manual therapy but not headache duration and 
Headache Disability Index (global) scores. One study 
also found an improvement in sick leave days taken.
 
Conclusion
Manual therapy reduces headache frequency and 
intensity of attacks and reduces sick leave days 
resulting from TTH. There is also a positive effect on 
the quality of life related to headaches (HIT-6). 
However, manual therapy does not reduce the duration 
of a TTH episode. Due to the heterogeneity of manual 
therapy technique used, it is difficult to recommend a 
particular regime over another. There is a need for 
further study of manual therapy as an option for TTH.
 
Keywords: tension type headache; tension headache; 
manual therapy; spinal manipulation; massage; 
physiotherapy;
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INTRODUCTION

Headaches are one of the commonest neurological disorders 
with a global lifetime prevalence of 66 percent,1 and 82.7 
percent in Singapore.2 �e majority of patients with headaches 
are treated in primary care with only a minority referred to 
specialists.3 In 2012, headache was in the top 10 primary 
diagnoses reported by a Singapore Public Primary Healthcare 
Group, amounting to 1.8 percent of all clinic visits that year.4

�e tension-type headache (TTH) is the commonest primary 
headache with a lifetime prevalence of 30 to 78 percent 
globally1 and is the second most prevalent disorder in the 
world.5 A community-based study conducted in Singapore 
found that episodic tension-type headache (ETTH) and 
chronic tension-type headache (CTTH) accounted for 39.9 
percent and 2.4 percent of headaches, respectively.2

 
Absenteeism resulting from TTH is considerable,6 with a loss of 
4.2 workday equivalents per year.7,8 TTH also results in 
repeated emergency department and clinic visits.9,10 
Pharmacological treatment includes oral analgesics such as 
aspirin, acetaminophen, and non-steroidal anti-in�ammatory 
drugs (NSAIDS) in acute attacks.11,12 Amitriptyline and 
mirtazapine are used in the prevention of recurrent TTH.13–15

With the rise in chronic diseases such as chronic renal disease16 
and ischaemic heart disease, adding medications such as 
NSAIDs and tricyclic antidepressants to a long list of chronic 
medications may be di�cult, thus non-pharmacological 
alternatives such as manual therapy may be preferred. Some 
patients have also expressed a preference for alternatives to 
pharmacological therapy, such as manual therapy.17,18

TTH is believed to be related to muscular factors with 
impairment of the craniocervical musculoskeletal function.19 
which includes increased tenderness of the pericranial 
myofascial tissues and myofascial trigger points. �erefore 
treatment directed toward these factors, such as manual therapy 
which includes spinal manipulation, trigger point release, 
massage therapy and physiotherapy may be an e�ective 
intervention.20 Manual therapy is further de�ned as skilled 
passive movement of joints (mobilisation or manipulation) or 
soft tissue (mobilisation or localised massage). It has been found 
to have few and usually transient adverse events which include 
soreness in muscles, sti�ness, increased pain, and dizziness.21 

�e use of manual therapy in the treatment of TTH has been 
studied more extensively in recent years, with randomised 
controlled trials of improved methodological quality. �is topic 
review thus aims to �nd out if manual therapy reduces headache 
frequency, intensity, and headache-related disability for adults 
with tension-type headaches. 

METHODS

Literature Search

Studies were identi�ed by searching electronic databases and 
the bibliographies of shortlisted articles. A literature search of 
PUBMED and the Cochrane Central Register of Controlled 
Trials (CENTRAL) was conducted in November 2015. 
Manual therapy was de�ned to include spinal manipulation, 
massage, trigger point release and physiotherapy but traditional 
massage and osteopathic treatments, were excluded.

Pubmed was searched using the following strategy: 
(“tension-type headache” AND “manual therapy”). Various 
alternative terms to manual therapy such as (“spinal 
manipulation” OR “massage” OR “trigger point” OR 
“physiotherapy”). MeSH terms were also used in the search. 
CENTRAL was searched using: tension headache, manual 
therapy, massage, trigger point, physiotherapy and 
combinations of the above. Studies included were limited to 
randomised control trials in the last 20 years which reported on 
improvement in headache diary parameters and headache 
disability indexes in adult patients with the diagnosis of TTH 
treated with manual therapy. Observational studies, studies 
involving children, animals and other types of headaches were 
excluded. 

Figure 1 below shows the �owchart of article selection process. 
A total of 8 full text articles met the inclusion criteria and were 
analysed for this review. �e quality of the articles was assessed 
using the Jadad score and tabulated in Supplementary Table I 
(22-23). 

�e following information were extracted from the 8 
randomised controlled trials (RCTs) selected: characteristics of 
the study population; type of TTH, manual therapy method 
administered; duration of follow up; the placebo/control 
population; primary and secondary outcomes; and adverse 
e�ects. 

RESULTS

All studies had a minimum Jadad score of 3 (details in 
Supplementary Table I) and studied the use of manual therapy 
as an intervention for TTH. 6 studies included patients with 
either CTTH or ETTH and 2 studies only included patients 
with CTTH. TTH in studies were de�ned based on the 
International Headache Society guidelines (details in Table I). 
Primary outcomes measures included a self-recorded headache 
diary: frequency of headache, severity and intensity of pain and 
headache duration. 

Other validated questionnaires such as the Headache Impact 
Test-6 (HIT-6) and Headache Disability Inventory (HDI) with 
emotional and functional aspects were reported as secondary 
outcomes. �e HIT-6 is a validated questionnaire for assessing 
quality of life in patients with headache. A decrease of 2.3 to 8 
points in this score is considered clinically signi�cant (24-25). 
�e HDI (global) is a measure of headache related disability. A 
decrease in total HDI of 29 points is considered to be clinically 
signi�cant (26-27). Other outcomes included sick leave days. 

The study characteristics and results are summarised 
in Table II.

PRIMARY AND SECONDARY OUTCOMES

1.    Primary outcomes: improvement in 
headache diary – headache frequency,
headache intensity and headache duration

a.    Headache frequency

Out of 8 randomised controlled trials reviewed, 6 of them 
(28-29, 31-34) studied the improvement in headache 
frequency. One study (35) used the headache index- which was 
a multiplication of headache frequency and intensity. �e last 
study looked at HDI scores as their primary outcome. Di�erent 
types of manual therapy were applied in the studies.

3 studies involved myofascial trigger point treatment (28, 

31-32) all showed a reduction of headache frequency post 
therapy. Moraska et al (33) showed signi�cant improvement in 
headache frequency in the massage group with no signi�cant 
improvement seen in the control group. Ghanbari et al (31) 
compared trigger point release therapy (PRT) with usual practice 
of abortive and prophylactic drugs. Both groups had improved 
headache frequency after treatment but this improvement was 
only sustained at follow up in the treatment group. �e 
treatment group showed  signi�cant improvement in number of 
headache days per fortnight from 12.40 to 7.66 days.
 
Ajimsha et al (32) compared two methods of myofascial release 
with a control group. �e two interventions were direct 
myofascial release (DT-MFR) and indirect myofascial release 
(IDT-MFR). Both intervention groups showed signi�cant 
improvement in number of headache days in 4 weeks ranging 
from 6.7 to 7.1 days in both treatment groups but an 
improvement of only 1.6 days in the placebo group. 81.6 percent 
to 86.4 percent of patients in the treatment groups reported at 
least 50 percent reduction in headache days compared to 
baseline, whereas the placebo group had none. 

�ree studies used spinal manipulation techniques (29, 33, 35). 
EspÍ-López et al (29) studied 2 manual therapy treatments, 
sub-occipital soft tissue inhibition (SI) and occiput-atlas-axis 
(OAA) articulatory manipulation. Combination therapy showed 
signi�cant improvement in headache frequency. �is was 
sustained at 4 week follow up.  �e e�ect size was calculated to be 
1.15. �e OAA group also had signi�cant improvement in 
headache frequency post treatment; however, this was not 
sustained at follow up. Both SI and control groups did not have 
signi�cant improvements in headache frequency. 

Castien et al (33) compared manual therapy involving 
mobilisations of the cervical and thoracic spine against usual GP 
care (Dutch general practice guideline for headache 
management). Manual therapy decreased headache days per 
fortnight by 9.1±3.8 days, compared to 2.7 ±4.3 days with usual 
care. �e mean di�erence was signi�cant in favour of manual 
therapy. �e manual therapy group showed sustained 
improvement of 9.1±4.2 days at 6 month follow up. 81.6 percent 
of participants in manual therapy group and 40.5 percent in 
usual care group had at least 50 percent reduction in headache 
frequency at 6 months. �e number needed to treat was 3 with 
an e�ect size of 1.2.
 
Demirturk et al (35) compared 2 methods of manual therapy, 
connective tissue manipulation (CTM) and Dr. James Cyriax’s 
vertebral mobilisation. �e measured outcome was headache 
index (HI), which was headache frequency multiplied by pain 
severity. Both groups showed signi�cant improvements in HI 
from baseline but di�erence between groups was not signi�cant. 
In all patients except one, HI values were lower than baseline.  

Ettenkoven et al (34) compared physiotherapy against a 
combined physiotherapy programme with a craniocervical 
training (CTP); there was no placebo group for comparison. 
Both groups had signi�cantly reduced headache frequency after 
treatment, but only the CTP group had further reduction at 6 
months follow up. Details of results are seen below in 
Supplementary Table II. 

b.   Headache intensity

Headache intensity was reported in 5 studies (28-29, 31, 33-34). 
�e studies involving myofascial trigger point therapy (28, 31) 
did not show any signi�cant improvement in headache intensity 
compared to the control groups. 

Both studies (29, 33) involving spinal manipulation showed 
improvements in headache intensity. EspÍ-López et al (29) 
showed improvement in headache intensity (based on a 0-10 
visual analogue scale) in the combination therapy group, OAA 
group and control group. However, the combination therapy 
group had the greatest improvement and an e�ect size of 1.15. 
�e OAA group had the second largest e�ect size of 0.91 with an 
improvement from 5.12±1.95 to 3.03±2.80 post treatment. Both 
groups had sustained improvements at follow up. 

Castien et al (33) found signi�cant improvement in headache 
intensity favouring manual therapy. �is was sustained at 6 
month follow up. Manual therapy group had improved scores on 
a 0 to 10 numeric rating scale of 2.7±0.9 points compared to 0.9 
±2.4 points in usual GP care group. �e improvement in 
headache intensity at 6 month follow up similarly was in favour of 
manual therapy. Ettenkoven et al (34) reported improvement in 
headache intensity in both physiotherapy groups; however the 
improvement was only sustained on follow up in the physio-
therapy group with CTP. �e results are summarised below in 
Supplementary Table III. 

c.   Headache duration

�e studies showed mixed results for headache duration; only 2 
studies showing improvement in headache duration (31, 33). 
Ghanbari et al (31) showed that the intervention group receiving 
trigger point release therapy had an improvement in headache 
duration from 6.42±5.70 hours to 3.84±4.35 hours post 
treatment. �ere was further improvement at 2-week follow up 
for the therapy group. �ere was no signi�cant improvement in 
headache duration in the control group.
 
Castien et al (33) found an improvement in headache duration in 
favour of the manual therapy of 5.9±8.7 hours per day compared 
to 0.60 ±10.0 hours with usual care. However, there was no statis-
tical signi�cance between groups at 6 month follow up. �e 
results are summarised below in Supplementary Table IV. 

2.   Secondary Outcomes: Improvement in HDI 
(global) Scores and HIT-6 Scores

a.  HDI (global) scores

HDI (global) scores were measured in 4 studies (28-30, 33) and 
showed improvements but were not clinically signi�cance. 

b.  HIT-6 scores

HIT-6 scores were measured in 3 studies (28-29, 33) and consis-
tently showed improvement in favour of manual therapy and was 
clinically signi�cant. Moraska et al (28) showed improvement in 
HIT-6 scores for both massage and placebo groups but no signi�-
cant improvement in the control group. �e massage group had a 
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larger improvement from 56.3±1.57 to 50.2±1.57 points which 
was both statistically and clinically signi�cant. EspÍ-López et al 
(29) found improved HIT-6 scores for all intervention groups but 
not in the control group. HIT-6 scores had the largest improve-
ment in the OAA group, from 60.23±5.85 points to 53.50±6.32 
points post treatment and 52.85±6.27 points at follow up. �e 
combination therapy group had the second largest improvement 
in HIT-6 scores and an e�ect size of 0.93. Castien et al (33) 
showed improvement in HIT-6 scores of 8.9±7.1 points with 
manual therapy compared to 2.4±6.5 points with usual care. �is 
improvement was sustained at 6 months. 

OTHER OUTCOME MEASURES

1.   Sick Leave Days Taken Due to Headache

Castien et al (33) found that 7.9 percent with manual therapy 
compared to 32.4 percent with usual care reporting at least one 
day of sick leave during the 6-month follow up period. �is was 
statistically signi�cant. 

2.  Adverse Events

�ere was only one reported adverse (29) reported but no details 
were reported.

DISCUSSION

Summary of Findings

In this review, manual therapy had shown (with varying 
techniques) to decrease frequency of headache days during 
acute attacks and appears to have sustained bene�t at follow up 
which is non-inferior to and in several studies more e�ective 
than pharmacological therapy. �ere was also improvement in 
headache intensity reported in 6 of the studies reviewed. �e 
HIT-6 scores improved in favour of manual therapy; this was 
used to assess the quality of life of patients with CTTH or 
ETTH. However, manual therapy did not shorten the duration 
of a TTH episode. �ere was also reported reduction in sick 
leave days in the 6 months after intervention. �is however was 
only measured in one study (33).
 
Reviews that were previously done on the e�ectiveness of 
manual therapy in the treatment of TTH found a lack of 
rigorous evidence that manual therapy improved pain 
outcomes in patients with TTH (36-37). A review on spinal 
manipulation had shown encouraging evidence in treating 
TTH but was inconclusive due to low quality of studies 
reviewed (38). �e recent studies have improved 
methodologies. As double blinding was di�cult due to the 
nature of the interventions, strict protocols and blinding of 
assessors was used to improve the rigor.
 
�e modalities of manual therapy used varied between studies. 
�e studies focusing on spinal manipulation provided the most 
consistent results with improvement in headache frequency, 
head intensity and also reduction in sick leave days reported by 
Castien et al (33). �e studies involving myofascial trigger 
point therapy had improvement in headache frequency and 
HIT-6 scores; however, had no improvement in headache 

 

 

intensity and duration. Only one study looked at 
physiotherapy; however, this was done by comparing two 
di�erent therapy techniques. �erefore evaluation of 
e�ectiveness compared to medications or placebo was not 
possible.
 
In view of the variety and heterogeneity of manual therapy 
techniques available, there have been attempts to identify the 
techniques of manual therapy that are e�ective in the treatment 
of TTH. Fernandez et al (39) suggests an approach that 
includes inactivation of actives trigger points in the muscles of 
the head and neck regions such as the trapezius and temporalis 
muscles, cervical mobilisation/manipulation and exercises 
targeted at neck �exion and extension. �erefore, the manual 
therapy of choice may be a combination of techniques rather 
than one particular technique.

Clinical Implications

�is review has shown that manual therapy is e�ective in reduc-
ing headache frequency, intensity and improving quality of life 
related to TTH. Majority of headaches are treated in primary 
care and primary care physicians may consider manual therapy as 
a possible modality of treatment for TTH (40-41). �is is 
especially so in patients who may not be suitable for pharmaco-
therapy or those who have a preference for non-pharmacological 
options. 

However, physicians must be aware of the possible complications 
of manual therapy so as to appropriately advice their patients. 
�ey must also conduct proper physical examinations to exclude 
contraindications and red �ags so as to minimise adverse events 
(42).

Limitations

�e limitations of the studies reviewed include recruitment bias. 
In majority of the studies, there were a greater proportion of 
female patients recruited and one trial only included female 
patients. �is thus a�ects the applicability of the results to male 
patients with TTH.
 
�ere is signi�cant heterogeneity of the interventions in the 
studies reviewed, with varying techniques of manual therapy 
used. �e duration of treatment and follow up also varied with 
some studies looking at short term e�ects during 2 to 4 week 
follow ups and other studies looking at more long term bene�ts 
with follow up after 6 months. �is limited direct comparison 
between techniques and comparison to pharmacotherapy. 

Another limitation is the failure of adequate blinding in all but 
three of the studies reviewed. Due to the nature of the interven-
tion it was di�cult for double blinding. However, some studies 
had made additional attempts at reducing bias in the study 
through strict protocols and strict blinding of assessors of the 
study.

Future Research

�ere is a need for future research in this area. In future studies, 
there may need to be standardisation of manual therapy method 

used to achieve a more consistent e�ect and results. �ere should 
also be standardisation of the outcome measures looking at 
headache diary: headache frequency, intensity, duration and also 
headache impact scores such as HDI and HIT-6.
 
�ere was only one study which reported the reduction in sick 
days taken, this would be a good index of measure for the 
e�ectiveness of therapy that can be considered in future research. 
It is known that TTH leads to considerable absenteeism and in 
turn has a socioeconomic impact.
 
�e adverse e�ects of manual therapy have not been well 
described in these clinical trials, even though the studies reported 
the occurrence of adverse events. Manual therapy has been 
known to cause sti�ness, increased pain, limitation in motion in 
some patients and more uncommon but serious injuries such as 
neurological de�cits and carotid dissection (21, 43-44). In order 
to understand the impact of manual therapy better, more studies 
on its adverse e�ects are necessary.
  
Lastly, future research to compare di�erent modalities of 
treatment for TTH directly will be useful as well. �is would 
allow physicians to choose between di�erent modalities of 
manual therapy or combinations of manual therapy techniques.

CONCLUSION

�is review shows that manual therapy reduces headache 
frequency and intensity of attacks and reduces sick leave days 
resulting from TTH. �ere is also a positive e�ect on the quality 
of life related to headaches (HIT-6). However, manual therapy 
does not reduce the duration of a TTH episode.  �erefore, it is 
a possible treatment modality for TTH that may be considered 
for patients who are unable to tolerate pharmacotherapy or may 
prefer a non-pharmacological treatment. However, it is di�cult 
to recommend a particular type of manual therapy due to the 
heterogeneity of techniques used.
 
�ere is a need for further study of manual therapy as an option 
for TTH with a focus on outcomes such as headache diary, 
quality of life related to headaches, sick leave days taken as a 
result of TTH and also the adverse events related to it.  
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ABSTRACT
Objective
Headaches are one of the commonest neurological 
disorders with a global lifetime prevalence of 66 percent 
(1), and 82.7 percent in Singapore (2). Tension type 
headache (TTH) is the commonest primary headache 
with a lifetime prevalence of 30-78 percent globally (1). 
TTH is related to muscular factors (17) thus treatment 
directed toward muscular factors such as manual 
therapy can be considered (18). This review is aimed at 
evaluating the use of manual therapy for TTH.

Methods 
PubMed and CENTRAL databases were searched in 
November 2015 with keywords ‘tension-type headache’ 
and ‘manual therapy’ or ‘massage’ or ‘physiotherapy’ or 
‘spinal manipulation’ or ‘trigger point therapy’. The 
search was limited to randomised control trials which 
studied the use of manual therapy in the treatment of 
TTH. 

Results 
8 articles were selected for review. The studies included 
showed improvement in headache frequency, intensity 
and Headache Impact Test (HIT-6) scores in favour of 
manual therapy but not headache duration and 
Headache Disability Index (global) scores. One study 
also found an improvement in sick leave days taken.
 
Conclusion
Manual therapy reduces headache frequency and 
intensity of attacks and reduces sick leave days 
resulting from TTH. There is also a positive effect on 
the quality of life related to headaches (HIT-6). 
However, manual therapy does not reduce the duration 
of a TTH episode. Due to the heterogeneity of manual 
therapy technique used, it is difficult to recommend a 
particular regime over another. There is a need for 
further study of manual therapy as an option for TTH.
 
Keywords: tension type headache; tension headache; 
manual therapy; spinal manipulation; massage; 
physiotherapy;
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INTRODUCTION

Headaches are one of the commonest neurological disorders 
with a global lifetime prevalence of 66 percent,1 and 82.7 
percent in Singapore.2 �e majority of patients with headaches 
are treated in primary care with only a minority referred to 
specialists.3 In 2012, headache was in the top 10 primary 
diagnoses reported by a Singapore Public Primary Healthcare 
Group, amounting to 1.8 percent of all clinic visits that year.4

�e tension-type headache (TTH) is the commonest primary 
headache with a lifetime prevalence of 30 to 78 percent 
globally1 and is the second most prevalent disorder in the 
world.5 A community-based study conducted in Singapore 
found that episodic tension-type headache (ETTH) and 
chronic tension-type headache (CTTH) accounted for 39.9 
percent and 2.4 percent of headaches, respectively.2

 
Absenteeism resulting from TTH is considerable,6 with a loss of 
4.2 workday equivalents per year.7,8 TTH also results in 
repeated emergency department and clinic visits.9,10 
Pharmacological treatment includes oral analgesics such as 
aspirin, acetaminophen, and non-steroidal anti-in�ammatory 
drugs (NSAIDS) in acute attacks.11,12 Amitriptyline and 
mirtazapine are used in the prevention of recurrent TTH.13–15

With the rise in chronic diseases such as chronic renal disease16 
and ischaemic heart disease, adding medications such as 
NSAIDs and tricyclic antidepressants to a long list of chronic 
medications may be di�cult, thus non-pharmacological 
alternatives such as manual therapy may be preferred. Some 
patients have also expressed a preference for alternatives to 
pharmacological therapy, such as manual therapy.17,18

TTH is believed to be related to muscular factors with 
impairment of the craniocervical musculoskeletal function.19 
which includes increased tenderness of the pericranial 
myofascial tissues and myofascial trigger points. �erefore 
treatment directed toward these factors, such as manual therapy 
which includes spinal manipulation, trigger point release, 
massage therapy and physiotherapy may be an e�ective 
intervention.20 Manual therapy is further de�ned as skilled 
passive movement of joints (mobilisation or manipulation) or 
soft tissue (mobilisation or localised massage). It has been found 
to have few and usually transient adverse events which include 
soreness in muscles, sti�ness, increased pain, and dizziness.21 

�e use of manual therapy in the treatment of TTH has been 
studied more extensively in recent years, with randomised 
controlled trials of improved methodological quality. �is topic 
review thus aims to �nd out if manual therapy reduces headache 
frequency, intensity, and headache-related disability for adults 
with tension-type headaches. 

METHODS

Literature Search

Studies were identi�ed by searching electronic databases and 
the bibliographies of shortlisted articles. A literature search of 
PUBMED and the Cochrane Central Register of Controlled 
Trials (CENTRAL) was conducted in November 2015. 
Manual therapy was de�ned to include spinal manipulation, 
massage, trigger point release and physiotherapy but traditional 
massage and osteopathic treatments, were excluded.

Pubmed was searched using the following strategy: 
(“tension-type headache” AND “manual therapy”). Various 
alternative terms to manual therapy such as (“spinal 
manipulation” OR “massage” OR “trigger point” OR 
“physiotherapy”). MeSH terms were also used in the search. 
CENTRAL was searched using: tension headache, manual 
therapy, massage, trigger point, physiotherapy and 
combinations of the above. Studies included were limited to 
randomised control trials in the last 20 years which reported on 
improvement in headache diary parameters and headache 
disability indexes in adult patients with the diagnosis of TTH 
treated with manual therapy. Observational studies, studies 
involving children, animals and other types of headaches were 
excluded. 

Figure 1 below shows the �owchart of article selection process. 
A total of 8 full text articles met the inclusion criteria and were 
analysed for this review. �e quality of the articles was assessed 
using the Jadad score and tabulated in Supplementary Table I 
(22-23). 

�e following information were extracted from the 8 
randomised controlled trials (RCTs) selected: characteristics of 
the study population; type of TTH, manual therapy method 
administered; duration of follow up; the placebo/control 
population; primary and secondary outcomes; and adverse 
e�ects. 

RESULTS

All studies had a minimum Jadad score of 3 (details in 
Supplementary Table I) and studied the use of manual therapy 
as an intervention for TTH. 6 studies included patients with 
either CTTH or ETTH and 2 studies only included patients 
with CTTH. TTH in studies were de�ned based on the 
International Headache Society guidelines (details in Table I). 
Primary outcomes measures included a self-recorded headache 
diary: frequency of headache, severity and intensity of pain and 
headache duration. 

Other validated questionnaires such as the Headache Impact 
Test-6 (HIT-6) and Headache Disability Inventory (HDI) with 
emotional and functional aspects were reported as secondary 
outcomes. �e HIT-6 is a validated questionnaire for assessing 
quality of life in patients with headache. A decrease of 2.3 to 8 
points in this score is considered clinically signi�cant (24-25). 
�e HDI (global) is a measure of headache related disability. A 
decrease in total HDI of 29 points is considered to be clinically 
signi�cant (26-27). Other outcomes included sick leave days. 

The study characteristics and results are summarised 
in Table II.

PRIMARY AND SECONDARY OUTCOMES

1.    Primary outcomes: improvement in 
headache diary – headache frequency,
headache intensity and headache duration

a.    Headache frequency

Out of 8 randomised controlled trials reviewed, 6 of them 
(28-29, 31-34) studied the improvement in headache 
frequency. One study (35) used the headache index- which was 
a multiplication of headache frequency and intensity. �e last 
study looked at HDI scores as their primary outcome. Di�erent 
types of manual therapy were applied in the studies.

3 studies involved myofascial trigger point treatment (28, 

31-32) all showed a reduction of headache frequency post 
therapy. Moraska et al (33) showed signi�cant improvement in 
headache frequency in the massage group with no signi�cant 
improvement seen in the control group. Ghanbari et al (31) 
compared trigger point release therapy (PRT) with usual practice 
of abortive and prophylactic drugs. Both groups had improved 
headache frequency after treatment but this improvement was 
only sustained at follow up in the treatment group. �e 
treatment group showed  signi�cant improvement in number of 
headache days per fortnight from 12.40 to 7.66 days.
 
Ajimsha et al (32) compared two methods of myofascial release 
with a control group. �e two interventions were direct 
myofascial release (DT-MFR) and indirect myofascial release 
(IDT-MFR). Both intervention groups showed signi�cant 
improvement in number of headache days in 4 weeks ranging 
from 6.7 to 7.1 days in both treatment groups but an 
improvement of only 1.6 days in the placebo group. 81.6 percent 
to 86.4 percent of patients in the treatment groups reported at 
least 50 percent reduction in headache days compared to 
baseline, whereas the placebo group had none. 

�ree studies used spinal manipulation techniques (29, 33, 35). 
EspÍ-López et al (29) studied 2 manual therapy treatments, 
sub-occipital soft tissue inhibition (SI) and occiput-atlas-axis 
(OAA) articulatory manipulation. Combination therapy showed 
signi�cant improvement in headache frequency. �is was 
sustained at 4 week follow up.  �e e�ect size was calculated to be 
1.15. �e OAA group also had signi�cant improvement in 
headache frequency post treatment; however, this was not 
sustained at follow up. Both SI and control groups did not have 
signi�cant improvements in headache frequency. 

Castien et al (33) compared manual therapy involving 
mobilisations of the cervical and thoracic spine against usual GP 
care (Dutch general practice guideline for headache 
management). Manual therapy decreased headache days per 
fortnight by 9.1±3.8 days, compared to 2.7 ±4.3 days with usual 
care. �e mean di�erence was signi�cant in favour of manual 
therapy. �e manual therapy group showed sustained 
improvement of 9.1±4.2 days at 6 month follow up. 81.6 percent 
of participants in manual therapy group and 40.5 percent in 
usual care group had at least 50 percent reduction in headache 
frequency at 6 months. �e number needed to treat was 3 with 
an e�ect size of 1.2.
 
Demirturk et al (35) compared 2 methods of manual therapy, 
connective tissue manipulation (CTM) and Dr. James Cyriax’s 
vertebral mobilisation. �e measured outcome was headache 
index (HI), which was headache frequency multiplied by pain 
severity. Both groups showed signi�cant improvements in HI 
from baseline but di�erence between groups was not signi�cant. 
In all patients except one, HI values were lower than baseline.  

Ettenkoven et al (34) compared physiotherapy against a 
combined physiotherapy programme with a craniocervical 
training (CTP); there was no placebo group for comparison. 
Both groups had signi�cantly reduced headache frequency after 
treatment, but only the CTP group had further reduction at 6 
months follow up. Details of results are seen below in 
Supplementary Table II. 

b.   Headache intensity

Headache intensity was reported in 5 studies (28-29, 31, 33-34). 
�e studies involving myofascial trigger point therapy (28, 31) 
did not show any signi�cant improvement in headache intensity 
compared to the control groups. 

Both studies (29, 33) involving spinal manipulation showed 
improvements in headache intensity. EspÍ-López et al (29) 
showed improvement in headache intensity (based on a 0-10 
visual analogue scale) in the combination therapy group, OAA 
group and control group. However, the combination therapy 
group had the greatest improvement and an e�ect size of 1.15. 
�e OAA group had the second largest e�ect size of 0.91 with an 
improvement from 5.12±1.95 to 3.03±2.80 post treatment. Both 
groups had sustained improvements at follow up. 

Castien et al (33) found signi�cant improvement in headache 
intensity favouring manual therapy. �is was sustained at 6 
month follow up. Manual therapy group had improved scores on 
a 0 to 10 numeric rating scale of 2.7±0.9 points compared to 0.9 
±2.4 points in usual GP care group. �e improvement in 
headache intensity at 6 month follow up similarly was in favour of 
manual therapy. Ettenkoven et al (34) reported improvement in 
headache intensity in both physiotherapy groups; however the 
improvement was only sustained on follow up in the physio-
therapy group with CTP. �e results are summarised below in 
Supplementary Table III. 

c.   Headache duration

�e studies showed mixed results for headache duration; only 2 
studies showing improvement in headache duration (31, 33). 
Ghanbari et al (31) showed that the intervention group receiving 
trigger point release therapy had an improvement in headache 
duration from 6.42±5.70 hours to 3.84±4.35 hours post 
treatment. �ere was further improvement at 2-week follow up 
for the therapy group. �ere was no signi�cant improvement in 
headache duration in the control group.
 
Castien et al (33) found an improvement in headache duration in 
favour of the manual therapy of 5.9±8.7 hours per day compared 
to 0.60 ±10.0 hours with usual care. However, there was no statis-
tical signi�cance between groups at 6 month follow up. �e 
results are summarised below in Supplementary Table IV. 

2.   Secondary Outcomes: Improvement in HDI 
(global) Scores and HIT-6 Scores

a.  HDI (global) scores

HDI (global) scores were measured in 4 studies (28-30, 33) and 
showed improvements but were not clinically signi�cance. 

b.  HIT-6 scores

HIT-6 scores were measured in 3 studies (28-29, 33) and consis-
tently showed improvement in favour of manual therapy and was 
clinically signi�cant. Moraska et al (28) showed improvement in 
HIT-6 scores for both massage and placebo groups but no signi�-
cant improvement in the control group. �e massage group had a 

larger improvement from 56.3±1.57 to 50.2±1.57 points which 
was both statistically and clinically signi�cant. EspÍ-López et al 
(29) found improved HIT-6 scores for all intervention groups but 
not in the control group. HIT-6 scores had the largest improve-
ment in the OAA group, from 60.23±5.85 points to 53.50±6.32 
points post treatment and 52.85±6.27 points at follow up. �e 
combination therapy group had the second largest improvement 
in HIT-6 scores and an e�ect size of 0.93. Castien et al (33) 
showed improvement in HIT-6 scores of 8.9±7.1 points with 
manual therapy compared to 2.4±6.5 points with usual care. �is 
improvement was sustained at 6 months. 

OTHER OUTCOME MEASURES

1.   Sick Leave Days Taken Due to Headache

Castien et al (33) found that 7.9 percent with manual therapy 
compared to 32.4 percent with usual care reporting at least one 
day of sick leave during the 6-month follow up period. �is was 
statistically signi�cant. 

2.  Adverse Events

�ere was only one reported adverse (29) reported but no details 
were reported.

DISCUSSION

Summary of Findings

In this review, manual therapy had shown (with varying 
techniques) to decrease frequency of headache days during 
acute attacks and appears to have sustained bene�t at follow up 
which is non-inferior to and in several studies more e�ective 
than pharmacological therapy. �ere was also improvement in 
headache intensity reported in 6 of the studies reviewed. �e 
HIT-6 scores improved in favour of manual therapy; this was 
used to assess the quality of life of patients with CTTH or 
ETTH. However, manual therapy did not shorten the duration 
of a TTH episode. �ere was also reported reduction in sick 
leave days in the 6 months after intervention. �is however was 
only measured in one study (33).
 
Reviews that were previously done on the e�ectiveness of 
manual therapy in the treatment of TTH found a lack of 
rigorous evidence that manual therapy improved pain 
outcomes in patients with TTH (36-37). A review on spinal 
manipulation had shown encouraging evidence in treating 
TTH but was inconclusive due to low quality of studies 
reviewed (38). �e recent studies have improved 
methodologies. As double blinding was di�cult due to the 
nature of the interventions, strict protocols and blinding of 
assessors was used to improve the rigor.
 
�e modalities of manual therapy used varied between studies. 
�e studies focusing on spinal manipulation provided the most 
consistent results with improvement in headache frequency, 
head intensity and also reduction in sick leave days reported by 
Castien et al (33). �e studies involving myofascial trigger 
point therapy had improvement in headache frequency and 
HIT-6 scores; however, had no improvement in headache 
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intensity and duration. Only one study looked at 
physiotherapy; however, this was done by comparing two 
di�erent therapy techniques. �erefore evaluation of 
e�ectiveness compared to medications or placebo was not 
possible.
 
In view of the variety and heterogeneity of manual therapy 
techniques available, there have been attempts to identify the 
techniques of manual therapy that are e�ective in the treatment 
of TTH. Fernandez et al (39) suggests an approach that 
includes inactivation of actives trigger points in the muscles of 
the head and neck regions such as the trapezius and temporalis 
muscles, cervical mobilisation/manipulation and exercises 
targeted at neck �exion and extension. �erefore, the manual 
therapy of choice may be a combination of techniques rather 
than one particular technique.

Clinical Implications

�is review has shown that manual therapy is e�ective in reduc-
ing headache frequency, intensity and improving quality of life 
related to TTH. Majority of headaches are treated in primary 
care and primary care physicians may consider manual therapy as 
a possible modality of treatment for TTH (40-41). �is is 
especially so in patients who may not be suitable for pharmaco-
therapy or those who have a preference for non-pharmacological 
options. 

However, physicians must be aware of the possible complications 
of manual therapy so as to appropriately advice their patients. 
�ey must also conduct proper physical examinations to exclude 
contraindications and red �ags so as to minimise adverse events 
(42).

Limitations

�e limitations of the studies reviewed include recruitment bias. 
In majority of the studies, there were a greater proportion of 
female patients recruited and one trial only included female 
patients. �is thus a�ects the applicability of the results to male 
patients with TTH.
 
�ere is signi�cant heterogeneity of the interventions in the 
studies reviewed, with varying techniques of manual therapy 
used. �e duration of treatment and follow up also varied with 
some studies looking at short term e�ects during 2 to 4 week 
follow ups and other studies looking at more long term bene�ts 
with follow up after 6 months. �is limited direct comparison 
between techniques and comparison to pharmacotherapy. 

Another limitation is the failure of adequate blinding in all but 
three of the studies reviewed. Due to the nature of the interven-
tion it was di�cult for double blinding. However, some studies 
had made additional attempts at reducing bias in the study 
through strict protocols and strict blinding of assessors of the 
study.

Future Research

�ere is a need for future research in this area. In future studies, 
there may need to be standardisation of manual therapy method 

used to achieve a more consistent e�ect and results. �ere should 
also be standardisation of the outcome measures looking at 
headache diary: headache frequency, intensity, duration and also 
headache impact scores such as HDI and HIT-6.
 
�ere was only one study which reported the reduction in sick 
days taken, this would be a good index of measure for the 
e�ectiveness of therapy that can be considered in future research. 
It is known that TTH leads to considerable absenteeism and in 
turn has a socioeconomic impact.
 
�e adverse e�ects of manual therapy have not been well 
described in these clinical trials, even though the studies reported 
the occurrence of adverse events. Manual therapy has been 
known to cause sti�ness, increased pain, limitation in motion in 
some patients and more uncommon but serious injuries such as 
neurological de�cits and carotid dissection (21, 43-44). In order 
to understand the impact of manual therapy better, more studies 
on its adverse e�ects are necessary.
  
Lastly, future research to compare di�erent modalities of 
treatment for TTH directly will be useful as well. �is would 
allow physicians to choose between di�erent modalities of 
manual therapy or combinations of manual therapy techniques.

CONCLUSION

�is review shows that manual therapy reduces headache 
frequency and intensity of attacks and reduces sick leave days 
resulting from TTH. �ere is also a positive e�ect on the quality 
of life related to headaches (HIT-6). However, manual therapy 
does not reduce the duration of a TTH episode.  �erefore, it is 
a possible treatment modality for TTH that may be considered 
for patients who are unable to tolerate pharmacotherapy or may 
prefer a non-pharmacological treatment. However, it is di�cult 
to recommend a particular type of manual therapy due to the 
heterogeneity of techniques used.
 
�ere is a need for further study of manual therapy as an option 
for TTH with a focus on outcomes such as headache diary, 
quality of life related to headaches, sick leave days taken as a 
result of TTH and also the adverse events related to it.  
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ABSTRACT
Objective
Headaches are one of the commonest neurological 
disorders with a global lifetime prevalence of 66 percent 
(1), and 82.7 percent in Singapore (2). Tension type 
headache (TTH) is the commonest primary headache 
with a lifetime prevalence of 30-78 percent globally (1). 
TTH is related to muscular factors (17) thus treatment 
directed toward muscular factors such as manual 
therapy can be considered (18). This review is aimed at 
evaluating the use of manual therapy for TTH.

Methods 
PubMed and CENTRAL databases were searched in 
November 2015 with keywords ‘tension-type headache’ 
and ‘manual therapy’ or ‘massage’ or ‘physiotherapy’ or 
‘spinal manipulation’ or ‘trigger point therapy’. The 
search was limited to randomised control trials which 
studied the use of manual therapy in the treatment of 
TTH. 

Results 
8 articles were selected for review. The studies included 
showed improvement in headache frequency, intensity 
and Headache Impact Test (HIT-6) scores in favour of 
manual therapy but not headache duration and 
Headache Disability Index (global) scores. One study 
also found an improvement in sick leave days taken.
 
Conclusion
Manual therapy reduces headache frequency and 
intensity of attacks and reduces sick leave days 
resulting from TTH. There is also a positive effect on 
the quality of life related to headaches (HIT-6). 
However, manual therapy does not reduce the duration 
of a TTH episode. Due to the heterogeneity of manual 
therapy technique used, it is difficult to recommend a 
particular regime over another. There is a need for 
further study of manual therapy as an option for TTH.
 
Keywords: tension type headache; tension headache; 
manual therapy; spinal manipulation; massage; 
physiotherapy;
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INTRODUCTION

Headaches are one of the commonest neurological disorders 
with a global lifetime prevalence of 66 percent,1 and 82.7 
percent in Singapore.2 �e majority of patients with headaches 
are treated in primary care with only a minority referred to 
specialists.3 In 2012, headache was in the top 10 primary 
diagnoses reported by a Singapore Public Primary Healthcare 
Group, amounting to 1.8 percent of all clinic visits that year.4

�e tension-type headache (TTH) is the commonest primary 
headache with a lifetime prevalence of 30 to 78 percent 
globally1 and is the second most prevalent disorder in the 
world.5 A community-based study conducted in Singapore 
found that episodic tension-type headache (ETTH) and 
chronic tension-type headache (CTTH) accounted for 39.9 
percent and 2.4 percent of headaches, respectively.2

 
Absenteeism resulting from TTH is considerable,6 with a loss of 
4.2 workday equivalents per year.7,8 TTH also results in 
repeated emergency department and clinic visits.9,10 
Pharmacological treatment includes oral analgesics such as 
aspirin, acetaminophen, and non-steroidal anti-in�ammatory 
drugs (NSAIDS) in acute attacks.11,12 Amitriptyline and 
mirtazapine are used in the prevention of recurrent TTH.13–15

With the rise in chronic diseases such as chronic renal disease16 
and ischaemic heart disease, adding medications such as 
NSAIDs and tricyclic antidepressants to a long list of chronic 
medications may be di�cult, thus non-pharmacological 
alternatives such as manual therapy may be preferred. Some 
patients have also expressed a preference for alternatives to 
pharmacological therapy, such as manual therapy.17,18

TTH is believed to be related to muscular factors with 
impairment of the craniocervical musculoskeletal function.19 
which includes increased tenderness of the pericranial 
myofascial tissues and myofascial trigger points. �erefore 
treatment directed toward these factors, such as manual therapy 
which includes spinal manipulation, trigger point release, 
massage therapy and physiotherapy may be an e�ective 
intervention.20 Manual therapy is further de�ned as skilled 
passive movement of joints (mobilisation or manipulation) or 
soft tissue (mobilisation or localised massage). It has been found 
to have few and usually transient adverse events which include 
soreness in muscles, sti�ness, increased pain, and dizziness.21 

�e use of manual therapy in the treatment of TTH has been 
studied more extensively in recent years, with randomised 
controlled trials of improved methodological quality. �is topic 
review thus aims to �nd out if manual therapy reduces headache 
frequency, intensity, and headache-related disability for adults 
with tension-type headaches. 

METHODS

Literature Search

Studies were identi�ed by searching electronic databases and 
the bibliographies of shortlisted articles. A literature search of 
PUBMED and the Cochrane Central Register of Controlled 
Trials (CENTRAL) was conducted in November 2015. 
Manual therapy was de�ned to include spinal manipulation, 
massage, trigger point release and physiotherapy but traditional 
massage and osteopathic treatments, were excluded.

Pubmed was searched using the following strategy: 
(“tension-type headache” AND “manual therapy”). Various 
alternative terms to manual therapy such as (“spinal 
manipulation” OR “massage” OR “trigger point” OR 
“physiotherapy”). MeSH terms were also used in the search. 
CENTRAL was searched using: tension headache, manual 
therapy, massage, trigger point, physiotherapy and 
combinations of the above. Studies included were limited to 
randomised control trials in the last 20 years which reported on 
improvement in headache diary parameters and headache 
disability indexes in adult patients with the diagnosis of TTH 
treated with manual therapy. Observational studies, studies 
involving children, animals and other types of headaches were 
excluded. 

Figure 1 below shows the �owchart of article selection process. 
A total of 8 full text articles met the inclusion criteria and were 
analysed for this review. �e quality of the articles was assessed 
using the Jadad score and tabulated in Supplementary Table I 
(22-23). 

�e following information were extracted from the 8 
randomised controlled trials (RCTs) selected: characteristics of 
the study population; type of TTH, manual therapy method 
administered; duration of follow up; the placebo/control 
population; primary and secondary outcomes; and adverse 
e�ects. 

RESULTS

All studies had a minimum Jadad score of 3 (details in 
Supplementary Table I) and studied the use of manual therapy 
as an intervention for TTH. 6 studies included patients with 
either CTTH or ETTH and 2 studies only included patients 
with CTTH. TTH in studies were de�ned based on the 
International Headache Society guidelines (details in Table I). 
Primary outcomes measures included a self-recorded headache 
diary: frequency of headache, severity and intensity of pain and 
headache duration. 

Other validated questionnaires such as the Headache Impact 
Test-6 (HIT-6) and Headache Disability Inventory (HDI) with 
emotional and functional aspects were reported as secondary 
outcomes. �e HIT-6 is a validated questionnaire for assessing 
quality of life in patients with headache. A decrease of 2.3 to 8 
points in this score is considered clinically signi�cant (24-25). 
�e HDI (global) is a measure of headache related disability. A 
decrease in total HDI of 29 points is considered to be clinically 
signi�cant (26-27). Other outcomes included sick leave days. 

The study characteristics and results are summarised 
in Table II.

PRIMARY AND SECONDARY OUTCOMES

1.    Primary outcomes: improvement in 
headache diary – headache frequency,
headache intensity and headache duration

a.    Headache frequency

Out of 8 randomised controlled trials reviewed, 6 of them 
(28-29, 31-34) studied the improvement in headache 
frequency. One study (35) used the headache index- which was 
a multiplication of headache frequency and intensity. �e last 
study looked at HDI scores as their primary outcome. Di�erent 
types of manual therapy were applied in the studies.

3 studies involved myofascial trigger point treatment (28, 

31-32) all showed a reduction of headache frequency post 
therapy. Moraska et al (33) showed signi�cant improvement in 
headache frequency in the massage group with no signi�cant 
improvement seen in the control group. Ghanbari et al (31) 
compared trigger point release therapy (PRT) with usual practice 
of abortive and prophylactic drugs. Both groups had improved 
headache frequency after treatment but this improvement was 
only sustained at follow up in the treatment group. �e 
treatment group showed  signi�cant improvement in number of 
headache days per fortnight from 12.40 to 7.66 days.
 
Ajimsha et al (32) compared two methods of myofascial release 
with a control group. �e two interventions were direct 
myofascial release (DT-MFR) and indirect myofascial release 
(IDT-MFR). Both intervention groups showed signi�cant 
improvement in number of headache days in 4 weeks ranging 
from 6.7 to 7.1 days in both treatment groups but an 
improvement of only 1.6 days in the placebo group. 81.6 percent 
to 86.4 percent of patients in the treatment groups reported at 
least 50 percent reduction in headache days compared to 
baseline, whereas the placebo group had none. 

�ree studies used spinal manipulation techniques (29, 33, 35). 
EspÍ-López et al (29) studied 2 manual therapy treatments, 
sub-occipital soft tissue inhibition (SI) and occiput-atlas-axis 
(OAA) articulatory manipulation. Combination therapy showed 
signi�cant improvement in headache frequency. �is was 
sustained at 4 week follow up.  �e e�ect size was calculated to be 
1.15. �e OAA group also had signi�cant improvement in 
headache frequency post treatment; however, this was not 
sustained at follow up. Both SI and control groups did not have 
signi�cant improvements in headache frequency. 

Castien et al (33) compared manual therapy involving 
mobilisations of the cervical and thoracic spine against usual GP 
care (Dutch general practice guideline for headache 
management). Manual therapy decreased headache days per 
fortnight by 9.1±3.8 days, compared to 2.7 ±4.3 days with usual 
care. �e mean di�erence was signi�cant in favour of manual 
therapy. �e manual therapy group showed sustained 
improvement of 9.1±4.2 days at 6 month follow up. 81.6 percent 
of participants in manual therapy group and 40.5 percent in 
usual care group had at least 50 percent reduction in headache 
frequency at 6 months. �e number needed to treat was 3 with 
an e�ect size of 1.2.
 
Demirturk et al (35) compared 2 methods of manual therapy, 
connective tissue manipulation (CTM) and Dr. James Cyriax’s 
vertebral mobilisation. �e measured outcome was headache 
index (HI), which was headache frequency multiplied by pain 
severity. Both groups showed signi�cant improvements in HI 
from baseline but di�erence between groups was not signi�cant. 
In all patients except one, HI values were lower than baseline.  

Ettenkoven et al (34) compared physiotherapy against a 
combined physiotherapy programme with a craniocervical 
training (CTP); there was no placebo group for comparison. 
Both groups had signi�cantly reduced headache frequency after 
treatment, but only the CTP group had further reduction at 6 
months follow up. Details of results are seen below in 
Supplementary Table II. 

b.   Headache intensity

Headache intensity was reported in 5 studies (28-29, 31, 33-34). 
�e studies involving myofascial trigger point therapy (28, 31) 
did not show any signi�cant improvement in headache intensity 
compared to the control groups. 

Both studies (29, 33) involving spinal manipulation showed 
improvements in headache intensity. EspÍ-López et al (29) 
showed improvement in headache intensity (based on a 0-10 
visual analogue scale) in the combination therapy group, OAA 
group and control group. However, the combination therapy 
group had the greatest improvement and an e�ect size of 1.15. 
�e OAA group had the second largest e�ect size of 0.91 with an 
improvement from 5.12±1.95 to 3.03±2.80 post treatment. Both 
groups had sustained improvements at follow up. 

Castien et al (33) found signi�cant improvement in headache 
intensity favouring manual therapy. �is was sustained at 6 
month follow up. Manual therapy group had improved scores on 
a 0 to 10 numeric rating scale of 2.7±0.9 points compared to 0.9 
±2.4 points in usual GP care group. �e improvement in 
headache intensity at 6 month follow up similarly was in favour of 
manual therapy. Ettenkoven et al (34) reported improvement in 
headache intensity in both physiotherapy groups; however the 
improvement was only sustained on follow up in the physio-
therapy group with CTP. �e results are summarised below in 
Supplementary Table III. 

c.   Headache duration

�e studies showed mixed results for headache duration; only 2 
studies showing improvement in headache duration (31, 33). 
Ghanbari et al (31) showed that the intervention group receiving 
trigger point release therapy had an improvement in headache 
duration from 6.42±5.70 hours to 3.84±4.35 hours post 
treatment. �ere was further improvement at 2-week follow up 
for the therapy group. �ere was no signi�cant improvement in 
headache duration in the control group.
 
Castien et al (33) found an improvement in headache duration in 
favour of the manual therapy of 5.9±8.7 hours per day compared 
to 0.60 ±10.0 hours with usual care. However, there was no statis-
tical signi�cance between groups at 6 month follow up. �e 
results are summarised below in Supplementary Table IV. 

2.   Secondary Outcomes: Improvement in HDI 
(global) Scores and HIT-6 Scores

a.  HDI (global) scores

HDI (global) scores were measured in 4 studies (28-30, 33) and 
showed improvements but were not clinically signi�cance. 

b.  HIT-6 scores

HIT-6 scores were measured in 3 studies (28-29, 33) and consis-
tently showed improvement in favour of manual therapy and was 
clinically signi�cant. Moraska et al (28) showed improvement in 
HIT-6 scores for both massage and placebo groups but no signi�-
cant improvement in the control group. �e massage group had a 

larger improvement from 56.3±1.57 to 50.2±1.57 points which 
was both statistically and clinically signi�cant. EspÍ-López et al 
(29) found improved HIT-6 scores for all intervention groups but 
not in the control group. HIT-6 scores had the largest improve-
ment in the OAA group, from 60.23±5.85 points to 53.50±6.32 
points post treatment and 52.85±6.27 points at follow up. �e 
combination therapy group had the second largest improvement 
in HIT-6 scores and an e�ect size of 0.93. Castien et al (33) 
showed improvement in HIT-6 scores of 8.9±7.1 points with 
manual therapy compared to 2.4±6.5 points with usual care. �is 
improvement was sustained at 6 months. 

OTHER OUTCOME MEASURES

1.   Sick Leave Days Taken Due to Headache

Castien et al (33) found that 7.9 percent with manual therapy 
compared to 32.4 percent with usual care reporting at least one 
day of sick leave during the 6-month follow up period. �is was 
statistically signi�cant. 

2.  Adverse Events

�ere was only one reported adverse (29) reported but no details 
were reported.

DISCUSSION

Summary of Findings

In this review, manual therapy had shown (with varying 
techniques) to decrease frequency of headache days during 
acute attacks and appears to have sustained bene�t at follow up 
which is non-inferior to and in several studies more e�ective 
than pharmacological therapy. �ere was also improvement in 
headache intensity reported in 6 of the studies reviewed. �e 
HIT-6 scores improved in favour of manual therapy; this was 
used to assess the quality of life of patients with CTTH or 
ETTH. However, manual therapy did not shorten the duration 
of a TTH episode. �ere was also reported reduction in sick 
leave days in the 6 months after intervention. �is however was 
only measured in one study (33).
 
Reviews that were previously done on the e�ectiveness of 
manual therapy in the treatment of TTH found a lack of 
rigorous evidence that manual therapy improved pain 
outcomes in patients with TTH (36-37). A review on spinal 
manipulation had shown encouraging evidence in treating 
TTH but was inconclusive due to low quality of studies 
reviewed (38). �e recent studies have improved 
methodologies. As double blinding was di�cult due to the 
nature of the interventions, strict protocols and blinding of 
assessors was used to improve the rigor.
 
�e modalities of manual therapy used varied between studies. 
�e studies focusing on spinal manipulation provided the most 
consistent results with improvement in headache frequency, 
head intensity and also reduction in sick leave days reported by 
Castien et al (33). �e studies involving myofascial trigger 
point therapy had improvement in headache frequency and 
HIT-6 scores; however, had no improvement in headache 
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intensity and duration. Only one study looked at 
physiotherapy; however, this was done by comparing two 
di�erent therapy techniques. �erefore evaluation of 
e�ectiveness compared to medications or placebo was not 
possible.
 
In view of the variety and heterogeneity of manual therapy 
techniques available, there have been attempts to identify the 
techniques of manual therapy that are e�ective in the treatment 
of TTH. Fernandez et al (39) suggests an approach that 
includes inactivation of actives trigger points in the muscles of 
the head and neck regions such as the trapezius and temporalis 
muscles, cervical mobilisation/manipulation and exercises 
targeted at neck �exion and extension. �erefore, the manual 
therapy of choice may be a combination of techniques rather 
than one particular technique.

Clinical Implications

�is review has shown that manual therapy is e�ective in reduc-
ing headache frequency, intensity and improving quality of life 
related to TTH. Majority of headaches are treated in primary 
care and primary care physicians may consider manual therapy as 
a possible modality of treatment for TTH (40-41). �is is 
especially so in patients who may not be suitable for pharmaco-
therapy or those who have a preference for non-pharmacological 
options. 

However, physicians must be aware of the possible complications 
of manual therapy so as to appropriately advice their patients. 
�ey must also conduct proper physical examinations to exclude 
contraindications and red �ags so as to minimise adverse events 
(42).

Limitations

�e limitations of the studies reviewed include recruitment bias. 
In majority of the studies, there were a greater proportion of 
female patients recruited and one trial only included female 
patients. �is thus a�ects the applicability of the results to male 
patients with TTH.
 
�ere is signi�cant heterogeneity of the interventions in the 
studies reviewed, with varying techniques of manual therapy 
used. �e duration of treatment and follow up also varied with 
some studies looking at short term e�ects during 2 to 4 week 
follow ups and other studies looking at more long term bene�ts 
with follow up after 6 months. �is limited direct comparison 
between techniques and comparison to pharmacotherapy. 

Another limitation is the failure of adequate blinding in all but 
three of the studies reviewed. Due to the nature of the interven-
tion it was di�cult for double blinding. However, some studies 
had made additional attempts at reducing bias in the study 
through strict protocols and strict blinding of assessors of the 
study.

Future Research

�ere is a need for future research in this area. In future studies, 
there may need to be standardisation of manual therapy method 

used to achieve a more consistent e�ect and results. �ere should 
also be standardisation of the outcome measures looking at 
headache diary: headache frequency, intensity, duration and also 
headache impact scores such as HDI and HIT-6.
 
�ere was only one study which reported the reduction in sick 
days taken, this would be a good index of measure for the 
e�ectiveness of therapy that can be considered in future research. 
It is known that TTH leads to considerable absenteeism and in 
turn has a socioeconomic impact.
 
�e adverse e�ects of manual therapy have not been well 
described in these clinical trials, even though the studies reported 
the occurrence of adverse events. Manual therapy has been 
known to cause sti�ness, increased pain, limitation in motion in 
some patients and more uncommon but serious injuries such as 
neurological de�cits and carotid dissection (21, 43-44). In order 
to understand the impact of manual therapy better, more studies 
on its adverse e�ects are necessary.
  
Lastly, future research to compare di�erent modalities of 
treatment for TTH directly will be useful as well. �is would 
allow physicians to choose between di�erent modalities of 
manual therapy or combinations of manual therapy techniques.

CONCLUSION

�is review shows that manual therapy reduces headache 
frequency and intensity of attacks and reduces sick leave days 
resulting from TTH. �ere is also a positive e�ect on the quality 
of life related to headaches (HIT-6). However, manual therapy 
does not reduce the duration of a TTH episode.  �erefore, it is 
a possible treatment modality for TTH that may be considered 
for patients who are unable to tolerate pharmacotherapy or may 
prefer a non-pharmacological treatment. However, it is di�cult 
to recommend a particular type of manual therapy due to the 
heterogeneity of techniques used.
 
�ere is a need for further study of manual therapy as an option 
for TTH with a focus on outcomes such as headache diary, 
quality of life related to headaches, sick leave days taken as a 
result of TTH and also the adverse events related to it.  
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ABSTRACT
Objective
Headaches are one of the commonest neurological 
disorders with a global lifetime prevalence of 66 percent 
(1), and 82.7 percent in Singapore (2). Tension type 
headache (TTH) is the commonest primary headache 
with a lifetime prevalence of 30-78 percent globally (1). 
TTH is related to muscular factors (17) thus treatment 
directed toward muscular factors such as manual 
therapy can be considered (18). This review is aimed at 
evaluating the use of manual therapy for TTH.

Methods 
PubMed and CENTRAL databases were searched in 
November 2015 with keywords ‘tension-type headache’ 
and ‘manual therapy’ or ‘massage’ or ‘physiotherapy’ or 
‘spinal manipulation’ or ‘trigger point therapy’. The 
search was limited to randomised control trials which 
studied the use of manual therapy in the treatment of 
TTH. 

Results 
8 articles were selected for review. The studies included 
showed improvement in headache frequency, intensity 
and Headache Impact Test (HIT-6) scores in favour of 
manual therapy but not headache duration and 
Headache Disability Index (global) scores. One study 
also found an improvement in sick leave days taken.
 
Conclusion
Manual therapy reduces headache frequency and 
intensity of attacks and reduces sick leave days 
resulting from TTH. There is also a positive effect on 
the quality of life related to headaches (HIT-6). 
However, manual therapy does not reduce the duration 
of a TTH episode. Due to the heterogeneity of manual 
therapy technique used, it is difficult to recommend a 
particular regime over another. There is a need for 
further study of manual therapy as an option for TTH.
 
Keywords: tension type headache; tension headache; 
manual therapy; spinal manipulation; massage; 
physiotherapy;
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INTRODUCTION

Headaches are one of the commonest neurological disorders 
with a global lifetime prevalence of 66 percent,1 and 82.7 
percent in Singapore.2 �e majority of patients with headaches 
are treated in primary care with only a minority referred to 
specialists.3 In 2012, headache was in the top 10 primary 
diagnoses reported by a Singapore Public Primary Healthcare 
Group, amounting to 1.8 percent of all clinic visits that year.4

�e tension-type headache (TTH) is the commonest primary 
headache with a lifetime prevalence of 30 to 78 percent 
globally1 and is the second most prevalent disorder in the 
world.5 A community-based study conducted in Singapore 
found that episodic tension-type headache (ETTH) and 
chronic tension-type headache (CTTH) accounted for 39.9 
percent and 2.4 percent of headaches, respectively.2

 
Absenteeism resulting from TTH is considerable,6 with a loss of 
4.2 workday equivalents per year.7,8 TTH also results in 
repeated emergency department and clinic visits.9,10 
Pharmacological treatment includes oral analgesics such as 
aspirin, acetaminophen, and non-steroidal anti-in�ammatory 
drugs (NSAIDS) in acute attacks.11,12 Amitriptyline and 
mirtazapine are used in the prevention of recurrent TTH.13–15

With the rise in chronic diseases such as chronic renal disease16 
and ischaemic heart disease, adding medications such as 
NSAIDs and tricyclic antidepressants to a long list of chronic 
medications may be di�cult, thus non-pharmacological 
alternatives such as manual therapy may be preferred. Some 
patients have also expressed a preference for alternatives to 
pharmacological therapy, such as manual therapy.17,18

TTH is believed to be related to muscular factors with 
impairment of the craniocervical musculoskeletal function.19 
which includes increased tenderness of the pericranial 
myofascial tissues and myofascial trigger points. �erefore 
treatment directed toward these factors, such as manual therapy 
which includes spinal manipulation, trigger point release, 
massage therapy and physiotherapy may be an e�ective 
intervention.20 Manual therapy is further de�ned as skilled 
passive movement of joints (mobilisation or manipulation) or 
soft tissue (mobilisation or localised massage). It has been found 
to have few and usually transient adverse events which include 
soreness in muscles, sti�ness, increased pain, and dizziness.21 

�e use of manual therapy in the treatment of TTH has been 
studied more extensively in recent years, with randomised 
controlled trials of improved methodological quality. �is topic 
review thus aims to �nd out if manual therapy reduces headache 
frequency, intensity, and headache-related disability for adults 
with tension-type headaches. 

METHODS

Literature Search

Studies were identi�ed by searching electronic databases and 
the bibliographies of shortlisted articles. A literature search of 
PUBMED and the Cochrane Central Register of Controlled 
Trials (CENTRAL) was conducted in November 2015. 
Manual therapy was de�ned to include spinal manipulation, 
massage, trigger point release and physiotherapy but traditional 
massage and osteopathic treatments, were excluded.

Pubmed was searched using the following strategy: 
(“tension-type headache” AND “manual therapy”). Various 
alternative terms to manual therapy such as (“spinal 
manipulation” OR “massage” OR “trigger point” OR 
“physiotherapy”). MeSH terms were also used in the search. 
CENTRAL was searched using: tension headache, manual 
therapy, massage, trigger point, physiotherapy and 
combinations of the above. Studies included were limited to 
randomised control trials in the last 20 years which reported on 
improvement in headache diary parameters and headache 
disability indexes in adult patients with the diagnosis of TTH 
treated with manual therapy. Observational studies, studies 
involving children, animals and other types of headaches were 
excluded. 

Figure 1 below shows the �owchart of article selection process. 
A total of 8 full text articles met the inclusion criteria and were 
analysed for this review. �e quality of the articles was assessed 
using the Jadad score and tabulated in Supplementary Table I 
(22-23). 

�e following information were extracted from the 8 
randomised controlled trials (RCTs) selected: characteristics of 
the study population; type of TTH, manual therapy method 
administered; duration of follow up; the placebo/control 
population; primary and secondary outcomes; and adverse 
e�ects. 

RESULTS

All studies had a minimum Jadad score of 3 (details in 
Supplementary Table I) and studied the use of manual therapy 
as an intervention for TTH. 6 studies included patients with 
either CTTH or ETTH and 2 studies only included patients 
with CTTH. TTH in studies were de�ned based on the 
International Headache Society guidelines (details in Table I). 
Primary outcomes measures included a self-recorded headache 
diary: frequency of headache, severity and intensity of pain and 
headache duration. 

Other validated questionnaires such as the Headache Impact 
Test-6 (HIT-6) and Headache Disability Inventory (HDI) with 
emotional and functional aspects were reported as secondary 
outcomes. �e HIT-6 is a validated questionnaire for assessing 
quality of life in patients with headache. A decrease of 2.3 to 8 
points in this score is considered clinically signi�cant (24-25). 
�e HDI (global) is a measure of headache related disability. A 
decrease in total HDI of 29 points is considered to be clinically 
signi�cant (26-27). Other outcomes included sick leave days. 

The study characteristics and results are summarised 
in Table II.

PRIMARY AND SECONDARY OUTCOMES

1.    Primary outcomes: improvement in 
headache diary – headache frequency,
headache intensity and headache duration

a.    Headache frequency

Out of 8 randomised controlled trials reviewed, 6 of them 
(28-29, 31-34) studied the improvement in headache 
frequency. One study (35) used the headache index- which was 
a multiplication of headache frequency and intensity. �e last 
study looked at HDI scores as their primary outcome. Di�erent 
types of manual therapy were applied in the studies.

3 studies involved myofascial trigger point treatment (28, 

31-32) all showed a reduction of headache frequency post 
therapy. Moraska et al (33) showed signi�cant improvement in 
headache frequency in the massage group with no signi�cant 
improvement seen in the control group. Ghanbari et al (31) 
compared trigger point release therapy (PRT) with usual practice 
of abortive and prophylactic drugs. Both groups had improved 
headache frequency after treatment but this improvement was 
only sustained at follow up in the treatment group. �e 
treatment group showed  signi�cant improvement in number of 
headache days per fortnight from 12.40 to 7.66 days.
 
Ajimsha et al (32) compared two methods of myofascial release 
with a control group. �e two interventions were direct 
myofascial release (DT-MFR) and indirect myofascial release 
(IDT-MFR). Both intervention groups showed signi�cant 
improvement in number of headache days in 4 weeks ranging 
from 6.7 to 7.1 days in both treatment groups but an 
improvement of only 1.6 days in the placebo group. 81.6 percent 
to 86.4 percent of patients in the treatment groups reported at 
least 50 percent reduction in headache days compared to 
baseline, whereas the placebo group had none. 

�ree studies used spinal manipulation techniques (29, 33, 35). 
EspÍ-López et al (29) studied 2 manual therapy treatments, 
sub-occipital soft tissue inhibition (SI) and occiput-atlas-axis 
(OAA) articulatory manipulation. Combination therapy showed 
signi�cant improvement in headache frequency. �is was 
sustained at 4 week follow up.  �e e�ect size was calculated to be 
1.15. �e OAA group also had signi�cant improvement in 
headache frequency post treatment; however, this was not 
sustained at follow up. Both SI and control groups did not have 
signi�cant improvements in headache frequency. 

Castien et al (33) compared manual therapy involving 
mobilisations of the cervical and thoracic spine against usual GP 
care (Dutch general practice guideline for headache 
management). Manual therapy decreased headache days per 
fortnight by 9.1±3.8 days, compared to 2.7 ±4.3 days with usual 
care. �e mean di�erence was signi�cant in favour of manual 
therapy. �e manual therapy group showed sustained 
improvement of 9.1±4.2 days at 6 month follow up. 81.6 percent 
of participants in manual therapy group and 40.5 percent in 
usual care group had at least 50 percent reduction in headache 
frequency at 6 months. �e number needed to treat was 3 with 
an e�ect size of 1.2.
 
Demirturk et al (35) compared 2 methods of manual therapy, 
connective tissue manipulation (CTM) and Dr. James Cyriax’s 
vertebral mobilisation. �e measured outcome was headache 
index (HI), which was headache frequency multiplied by pain 
severity. Both groups showed signi�cant improvements in HI 
from baseline but di�erence between groups was not signi�cant. 
In all patients except one, HI values were lower than baseline.  

Ettenkoven et al (34) compared physiotherapy against a 
combined physiotherapy programme with a craniocervical 
training (CTP); there was no placebo group for comparison. 
Both groups had signi�cantly reduced headache frequency after 
treatment, but only the CTP group had further reduction at 6 
months follow up. Details of results are seen below in 
Supplementary Table II. 

b.   Headache intensity

Headache intensity was reported in 5 studies (28-29, 31, 33-34). 
�e studies involving myofascial trigger point therapy (28, 31) 
did not show any signi�cant improvement in headache intensity 
compared to the control groups. 

Both studies (29, 33) involving spinal manipulation showed 
improvements in headache intensity. EspÍ-López et al (29) 
showed improvement in headache intensity (based on a 0-10 
visual analogue scale) in the combination therapy group, OAA 
group and control group. However, the combination therapy 
group had the greatest improvement and an e�ect size of 1.15. 
�e OAA group had the second largest e�ect size of 0.91 with an 
improvement from 5.12±1.95 to 3.03±2.80 post treatment. Both 
groups had sustained improvements at follow up. 

Castien et al (33) found signi�cant improvement in headache 
intensity favouring manual therapy. �is was sustained at 6 
month follow up. Manual therapy group had improved scores on 
a 0 to 10 numeric rating scale of 2.7±0.9 points compared to 0.9 
±2.4 points in usual GP care group. �e improvement in 
headache intensity at 6 month follow up similarly was in favour of 
manual therapy. Ettenkoven et al (34) reported improvement in 
headache intensity in both physiotherapy groups; however the 
improvement was only sustained on follow up in the physio-
therapy group with CTP. �e results are summarised below in 
Supplementary Table III. 

c.   Headache duration

�e studies showed mixed results for headache duration; only 2 
studies showing improvement in headache duration (31, 33). 
Ghanbari et al (31) showed that the intervention group receiving 
trigger point release therapy had an improvement in headache 
duration from 6.42±5.70 hours to 3.84±4.35 hours post 
treatment. �ere was further improvement at 2-week follow up 
for the therapy group. �ere was no signi�cant improvement in 
headache duration in the control group.
 
Castien et al (33) found an improvement in headache duration in 
favour of the manual therapy of 5.9±8.7 hours per day compared 
to 0.60 ±10.0 hours with usual care. However, there was no statis-
tical signi�cance between groups at 6 month follow up. �e 
results are summarised below in Supplementary Table IV. 

2.   Secondary Outcomes: Improvement in HDI 
(global) Scores and HIT-6 Scores

a.  HDI (global) scores

HDI (global) scores were measured in 4 studies (28-30, 33) and 
showed improvements but were not clinically signi�cance. 

b.  HIT-6 scores

HIT-6 scores were measured in 3 studies (28-29, 33) and consis-
tently showed improvement in favour of manual therapy and was 
clinically signi�cant. Moraska et al (28) showed improvement in 
HIT-6 scores for both massage and placebo groups but no signi�-
cant improvement in the control group. �e massage group had a 

larger improvement from 56.3±1.57 to 50.2±1.57 points which 
was both statistically and clinically signi�cant. EspÍ-López et al 
(29) found improved HIT-6 scores for all intervention groups but 
not in the control group. HIT-6 scores had the largest improve-
ment in the OAA group, from 60.23±5.85 points to 53.50±6.32 
points post treatment and 52.85±6.27 points at follow up. �e 
combination therapy group had the second largest improvement 
in HIT-6 scores and an e�ect size of 0.93. Castien et al (33) 
showed improvement in HIT-6 scores of 8.9±7.1 points with 
manual therapy compared to 2.4±6.5 points with usual care. �is 
improvement was sustained at 6 months. 

OTHER OUTCOME MEASURES

1.   Sick Leave Days Taken Due to Headache

Castien et al (33) found that 7.9 percent with manual therapy 
compared to 32.4 percent with usual care reporting at least one 
day of sick leave during the 6-month follow up period. �is was 
statistically signi�cant. 

2.  Adverse Events

�ere was only one reported adverse (29) reported but no details 
were reported.

DISCUSSION

Summary of Findings

In this review, manual therapy had shown (with varying 
techniques) to decrease frequency of headache days during 
acute attacks and appears to have sustained bene�t at follow up 
which is non-inferior to and in several studies more e�ective 
than pharmacological therapy. �ere was also improvement in 
headache intensity reported in 6 of the studies reviewed. �e 
HIT-6 scores improved in favour of manual therapy; this was 
used to assess the quality of life of patients with CTTH or 
ETTH. However, manual therapy did not shorten the duration 
of a TTH episode. �ere was also reported reduction in sick 
leave days in the 6 months after intervention. �is however was 
only measured in one study (33).
 
Reviews that were previously done on the e�ectiveness of 
manual therapy in the treatment of TTH found a lack of 
rigorous evidence that manual therapy improved pain 
outcomes in patients with TTH (36-37). A review on spinal 
manipulation had shown encouraging evidence in treating 
TTH but was inconclusive due to low quality of studies 
reviewed (38). �e recent studies have improved 
methodologies. As double blinding was di�cult due to the 
nature of the interventions, strict protocols and blinding of 
assessors was used to improve the rigor.
 
�e modalities of manual therapy used varied between studies. 
�e studies focusing on spinal manipulation provided the most 
consistent results with improvement in headache frequency, 
head intensity and also reduction in sick leave days reported by 
Castien et al (33). �e studies involving myofascial trigger 
point therapy had improvement in headache frequency and 
HIT-6 scores; however, had no improvement in headache 
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intensity and duration. Only one study looked at 
physiotherapy; however, this was done by comparing two 
di�erent therapy techniques. �erefore evaluation of 
e�ectiveness compared to medications or placebo was not 
possible.
 
In view of the variety and heterogeneity of manual therapy 
techniques available, there have been attempts to identify the 
techniques of manual therapy that are e�ective in the treatment 
of TTH. Fernandez et al (39) suggests an approach that 
includes inactivation of actives trigger points in the muscles of 
the head and neck regions such as the trapezius and temporalis 
muscles, cervical mobilisation/manipulation and exercises 
targeted at neck �exion and extension. �erefore, the manual 
therapy of choice may be a combination of techniques rather 
than one particular technique.

Clinical Implications

�is review has shown that manual therapy is e�ective in reduc-
ing headache frequency, intensity and improving quality of life 
related to TTH. Majority of headaches are treated in primary 
care and primary care physicians may consider manual therapy as 
a possible modality of treatment for TTH (40-41). �is is 
especially so in patients who may not be suitable for pharmaco-
therapy or those who have a preference for non-pharmacological 
options. 

However, physicians must be aware of the possible complications 
of manual therapy so as to appropriately advice their patients. 
�ey must also conduct proper physical examinations to exclude 
contraindications and red �ags so as to minimise adverse events 
(42).

Limitations

�e limitations of the studies reviewed include recruitment bias. 
In majority of the studies, there were a greater proportion of 
female patients recruited and one trial only included female 
patients. �is thus a�ects the applicability of the results to male 
patients with TTH.
 
�ere is signi�cant heterogeneity of the interventions in the 
studies reviewed, with varying techniques of manual therapy 
used. �e duration of treatment and follow up also varied with 
some studies looking at short term e�ects during 2 to 4 week 
follow ups and other studies looking at more long term bene�ts 
with follow up after 6 months. �is limited direct comparison 
between techniques and comparison to pharmacotherapy. 

Another limitation is the failure of adequate blinding in all but 
three of the studies reviewed. Due to the nature of the interven-
tion it was di�cult for double blinding. However, some studies 
had made additional attempts at reducing bias in the study 
through strict protocols and strict blinding of assessors of the 
study.

Future Research

�ere is a need for future research in this area. In future studies, 
there may need to be standardisation of manual therapy method 

used to achieve a more consistent e�ect and results. �ere should 
also be standardisation of the outcome measures looking at 
headache diary: headache frequency, intensity, duration and also 
headache impact scores such as HDI and HIT-6.
 
�ere was only one study which reported the reduction in sick 
days taken, this would be a good index of measure for the 
e�ectiveness of therapy that can be considered in future research. 
It is known that TTH leads to considerable absenteeism and in 
turn has a socioeconomic impact.
 
�e adverse e�ects of manual therapy have not been well 
described in these clinical trials, even though the studies reported 
the occurrence of adverse events. Manual therapy has been 
known to cause sti�ness, increased pain, limitation in motion in 
some patients and more uncommon but serious injuries such as 
neurological de�cits and carotid dissection (21, 43-44). In order 
to understand the impact of manual therapy better, more studies 
on its adverse e�ects are necessary.
  
Lastly, future research to compare di�erent modalities of 
treatment for TTH directly will be useful as well. �is would 
allow physicians to choose between di�erent modalities of 
manual therapy or combinations of manual therapy techniques.

CONCLUSION

�is review shows that manual therapy reduces headache 
frequency and intensity of attacks and reduces sick leave days 
resulting from TTH. �ere is also a positive e�ect on the quality 
of life related to headaches (HIT-6). However, manual therapy 
does not reduce the duration of a TTH episode.  �erefore, it is 
a possible treatment modality for TTH that may be considered 
for patients who are unable to tolerate pharmacotherapy or may 
prefer a non-pharmacological treatment. However, it is di�cult 
to recommend a particular type of manual therapy due to the 
heterogeneity of techniques used.
 
�ere is a need for further study of manual therapy as an option 
for TTH with a focus on outcomes such as headache diary, 
quality of life related to headaches, sick leave days taken as a 
result of TTH and also the adverse events related to it.  
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