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Tension-type headache (TTH) is the 

most prevalent of the headache dis-

orders, yet research into specifi c 

treatments is inadequate and lags other 

headache classifi cations such as mi-

graine1. Th e lack of suitable conventional 

medical options may explain the popu-

larity of non-pharmaceutical therapies 

for TTH. A recent report noted that 40% 

of patients visiting a headache clinic use 

one or more complementary and alterna-

tive medicine modalities to reduce pain 

associated with chronic TTH2. Manual 

therapies, including chiropractic medi-

cine and massage therapy, receive much 

attention from the lay public as alterna-

tive treatments for TTH, which suggests 

an assumed patient benefi t despite lim-

ited research evidence2.

Self-massage of cranial musculature 

is regularly employed by 25% of TTH pa-

tients as a quick means to reduce pain, 

although the immediate benefi t is re-

ported to be of short duration3. In clinical 

trials, two studies utilizing massage as 

part of a physical therapy program for 

treating tension-type headache note a 

signifi cant reduction in headache fre-

quency4,5. More directly related to mas-

sage, Puustjarvi et al report that women 

with chronic tension-type headache re-

ceiving massage experience a reduction 

in the number of days with pain, even at 

a six month follow-up6. More recently, a 

case series employing highly trained mas-

sage therapists reported reduction in 

headache frequency by 50% aft er as few 

as two 30-minute massage sessions7. 

Th e 2004 International Classifi ca-

tion of Headache Disorders published by 

the International Headache Society (IHS) 

indicates a muscular involvement for 

some forms of tension-type headache 

(Subclasses 2.2.1 and 2.3.1)8. In addition, 

physiological abnormalities, such as in-

creased tenderness and greater incidence 

of myofascial trigger points in skeletal 

muscle are commonly reported for those 

with TTH9-13. Likewise, physical abnor-

malities associated with the musculature 

are also noted and include a forward head 

posture and reduced cervical muscle 

strength and endurance12,14-16. Th e impli-

cation of a muscular involvement in TTH 

is further supported by the fi nding that 

botulinum toxin type A injected at ana-

tomically defi ned sites improved head-

ache intensity and headache free days in 
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chronic TTH subjects17,18. Th erefore, it is 

not surprising that treatments to allevi-

ate muscle tension are of interest as a 

means for reducing headache pain. 

While manual therapies for the 

treatment of tension-type headache are 

frequently used by the general public2, 

skepticism from the medical community 

exists due to lack of scientifi c support19. 

Th e objective of this study was to evalu-

ate a specifi c massage therapy treatment 

directed at cervical and cranial muscula-

ture on primary and secondary measures 

of headache as well as a measure of dis-

ability associated with headache. 

Methods

Study design

A cohort of subjects with TTH received 12 

X 45-minute massage sessions over six 

weeks. Massage was directed toward soft  

tissues of the cervical and cranial regions 

with a focus on alleviating myofascial trig-

ger point activity, connective tissue vis-

cosity, and muscle hypertonicity. A 3-

week baseline period preceded six weeks 

of massage and a 3-week follow-up pe-

riod. Primary (frequency) and secondary 

(peak intensity, duration) measures of 

headache, as well as a measure of disability 

(Headache Disability Index) were moni-

tored in accord with recently published 

guidelines20. Subjects recorded headache 

measures in a daily headache diary; the 

Headache Disability Index (HDI) was ad-

ministered at 3-week intervals. Th e Insti-

tutional Review Board at Th e Boulder 

College of Massage Th erapy approved this 

study; all subjects signed informed con-

sent prior to study enrollment.

Subjects

Selection criteria conformed to the 2004 

IHS guidelines for episodic or chronic 

TTH: experiencing regular headache 

pain for at least the prior 6 months, each 

headache bout lasting at least 4 hours; 

21–65 years of age; and 1 or fewer mi-

graine headaches per month8. Subjects 

taking anti-psychotic or anti-depressant 

medications were excluded from the 

study. Subjects were recruited from fl iers 

placed in local medical physician offi  ces 

and advertisements in a local newspa-

per. Enrollment criteria were verifi ed by 

interview, review of headache diary and 

confi rmatory diagnosis by the subjects’ 

medical physician. A total of 18 subjects 

met selection criteria and agreed to par-

ticipate in the study. Two participants 

were subsequently removed from the 

study due to either involvement in a mo-

tor vehicle accident or an insuffi  ciently 

maintained headache diary.

Massage therapists

Subjects were randomly assigned to one 

of 6 massage therapists for the duration 

of the treatment phase. Th e continuity of 

therapist was selected because clients 

typically receive treatment from the 

same practitioner and familiarity with 

the practitioner reduces associated anx-

iety. Massage therapists employed in this 

study had an average of 6 years of profes-

sional massage experience, 5 had taught 

massage techniques at a local massage 

school, and all therapists underwent at 

least 6 hours of training specifi c to the 

protocol prior to study onset. To isolate 

the eff ect of the massage procedure from 

therapist-subject camaraderie, thera-

pists and subjects were directed to min-

imize conversation and to not discuss 

headache history; communication be-

tween subject and therapist was limited 

to current treatment (i.e. depth of mas-

sage pressure, presence of referred pain, 

and overall patient comfort). Th e mas-

sage therapists were not informed re-

garding participant progression with 

headache status throughout the study.

Massage protocol

Two 45-minute massage sessions were 

conducted each week over a 6-week pe-

riod. Each massage session was sepa-

rated by at least 48 hours. Th e fi rst 15 

minutes of each massage session in-

volved palmar gliding strokes to warm-

up the tissues of the back, shoulders, 

chest, and neck. Over the next 15 min-

utes, up to 6 active myofascial trigger 

points were palpated and treated using 

myofascial trigger point release tech-

niques as previously published7,21-23. 

Skeletal muscles addressed included the 

upper trapezius, sternocleidomastoid, 

suboccipital, and splenius capitis. Th e 

fi nal 15 minutes of each massage session 

consisted of 5 minutes of post-isometric 

relaxation directed at the right and left  

lateral cervical fl exion, 5 minutes of cir-

cular or cross fi ber friction on the mas-

seter, temporalis, and occipital-frontalis 

muscles, and 5 minutes of gentle effl  eu-

rage and petrissage strokes to the neck 

and shoulders24. 

Headache diary

Each subject maintained a daily head-

ache diary, which was completed imme-

diately before retiring for sleep25. Sub-

jects recorded the presence of a 

tension-type headache each day. If a 

headache occurred, the duration was re-

corded in hours and minutes, and the 

peak headache intensity was recorded 

on a 100mm visual analogue scale where 

0 indicated no headache pain and 100 

indicated maximal headache pain26. Di-

aries were collected at 3-week intervals. 

Headache disability index

To quantify the impact TTH has on daily 

living the HDI was administered. Th e 

HDI consists of 25 items each requiring 

a “yes” (4 points) “sometimes” (2 points) 

or “no” (0 points) response based on 

items derived empirically from case his-

tory responses from subjects with head-

ache27. Th is index has been reported in 

the headache literature as a criterion 

standard measure for disability in pa-

tients with headache20. A total score 

change of at least 29 points is necessary 

for eff ects to be considered clinically sig-

nifi cant27. Emotional and functional 

subscales are contained within the in-

ventory. Th e HDI has good internal con-

sistency (0.89), robust long-term test-

re-test reliability (0.83), and good 

construct validity27. Th e HDI was ad-

ministered 5 times at 3-week intervals to 

each participant, including twice during 

the baseline phase, aft er 3 and 6 weeks of 

massage therapy and at a 3-week follow-

up. To avoid a confounding immediate 

eff ect of massage, the HDI was adminis-

tered either prior to or on a day separate 

from massage treatment. 

Statistics

Th e study was divided into four 3-week 

phases: baseline, massage (two 3-week 

phases), and follow-up phase. Headache 
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frequency was reported as the weekly 

average over each study phase. Th e aver-

age peak headache intensity, duration of 

headache, and the HDI were presented 

for each phase. Statistical analysis was 

conducted using StatView for Windows 

(SAS Institute) and statistical signifi -

cance was accepted at p<0.05. Unless 

otherwise noted, data were presented as 

the mean ± 95% confi dence interval (CI) 

and were assessed by repeated measures 

analysis of variance (RM-ANOVA). Post 

hoc analysis was conducted using paired 

t-tests with Bonferroni correction; due 

to the pilot nature of the study only com-

parisons to baseline values were con-

ducted, thus three comparisons were 

performed for each analysis and adjust-

ments required a p value of <0.017 for 

signifi cance. 

Results

Demographic data

Th e mean (±SD) subject age was 43.8±9.3 

(range 28–56) and subjects had been ex-

periencing TTH for a median of 7.5 years 

(range 0.5–40). Twelve females and 4 

males completed the study. In the six 

months prior to study enrollment, 4 sub-

jects reported having received no mas-

sage and 12 reported at least 1 massage 

from a professional massage therapist.

Headache frequency

Subjects reported an average of 4.7±0.7 

days per week with headache during the 

3-week baseline period (Figure 1). A sig-

nifi cant reduction in headache incidence 

was detected across time (F(3,15) = 8.95, 
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FIGURE 1. (top left ) Headache incidence was recorded in 

a daily diary. Th e mean number of days that headache was 

experienced per week during the respective study phase is 

presented (±95% CI). Headache incidence decreased over the 

course of the study (P<0.001). * denotes P< 0.01 compared to 

Baseline.  

FIGURE 2. (bottom left ) Headache intensity. Th e peak inten-

sity of each headache bout was recorded in a headache diary on 

a visual analogue scale (VAS) with a range from 0-100 mm. 

Headache intensity in each respective phase was averaged and 

is presented (±95% CI). Headache intensity decreased over 

the study time frame (P<.001). * denotes P< 0.01 compared to 

Baseline.

FIGURE 3. (top right) Headache Duration. Th e duration of 

each headache was recorded in a headache diary. Th e average 

duration of headache during each respective phase is presented 

(±95% CI). A signifi cant change across time was noted (P<0.05).

FIGURE 4. (bottom right) Headache Disability Index. 

Mean scores for the Total as well as Functional and Emotional 

subscales of the HDI are presented (±95% CI). Th e test was 

administered fi ve times at three-week intervals, including twice 

during Baseline. No statistical diff erence was detected between 

Baseline scores (P=0.94) and were subsequently pooled. A 

signifi cant change across time was noted for Total score and 

each subscale (P<0.001). HDI denotes Headache Disability 

Index; * denotes P<0.01 from respective Baseline value.
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p <0.001) with both the second massage 

phase (3.7±0.9 headaches/week) and the 

3-week follow-up (3.2±1.0 headaches/

week) periods reporting signifi cantly 

fewer headaches compared to baseline 

(p<0.01). Th e highest 1-week headache 

incidence was recorded during the fi rst 

week of massage treatment (5.0) and the 

lowest single week average occurred 

during both the last week of massage 

and second week of the follow-up phase 

with an average of 3.1 episodes. 

Headache intensity

Th e average peak pain intensity for each 

headache bout was recorded on a visual 

analog scale (0–100 mm) and is dis-

played in Figure 2. Headache pain dur-

ing the baseline period was of moderate 

intensity (46.9±6.9 mm) but decreased 

by 30% over the course of the study 

(F(3,45) = 6.07, p=0.001) reaching a low 

of 32.8±9.4 mm during the follow-up 

phase. Post hoc analysis indicated a sig-

nifi cant reduction in peak headache 

pain intensity from baseline during the 

second massage phase 2 (p=0.002) as 

well as the follow-up (p=0.004).

Headache duration

Th e duration of a headache event for 

each study phase is presented in Figure 

3. Th e mean headache duration during 

the baseline phase was 4.0±1.3 hours, 

which decreased to 3.4±1.0 hours dur-

ing the second massage phase and to 

2.8±0.5 hours for the follow-up phase 

(F(3, 45) = 3.17, p<0.05). 

Headache disability index

Subjects were administered the HDI 

questionnaire at the beginning and end 

of the baseline phase and at 3-week in-

tervals for the duration of the study (Fig-

ure 4). Th ere was no statistical diff erence 

in subject scores between the two base-

line tests (p=0.94) thus each was subse-

quently pooled. A signifi cant eff ect 

across time was noted (F(3,45) = 14.1, 

p<0.001) with the baseline scores aver-

aging 44.2 and decreased to 25.1 at the 

end of massage treatment. On average, 

11 to 22 questions on the HDI evoked a 

response with subjects reporting im-

provement on between 5 to 10 of the 25 

questions. Both the HDI functional and 

emotional subscales improved signifi -

cantly over the course of the study, how-

ever, signifi cant improvement in the 

functional subscale was detected on the 

test administered aft er three weeks of 

massage (P<0.01) whereas the emo-

tional component did not reach statisti-

cal signifi cance until aft er the sixth week 

of massage (P<0.01).

Secondary analysis

Thirteen subjects met IHS criteria for 
chronic tension-type headache and 3 
met the criteria for episodic tension-
type headache8. Descriptive statistics for 
headache parameters (Table 1) and the 
HDI (Table 2) are presented for qualita-
tive comparison of these subgroups. To 
minimize the risk of Type I or II errors 
we chose not to perform statistical anal-
ysis on these populations; statistical 
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TABLE 1. Descriptive statistics for headache parameters of chronic (n=13) and episodic (n=3) tension-type headache 
subjects.

Group Baseline 3 Weeks 6 Weeks Follow-up

HA Frequency (Days/Week) CTTH 5.33 ± 0.54 4.93 ± 0.75 4.28 ± 0.88 3.67 ± 1.18

 ETTH 2.57 ± 0.85 2.57 ± 1.71 1.00 ± 0.33 1.33 ± 0.33
HA Intensity (VAS 0-100) CTTH 43.2 ± 6.30 38.7 ± 9.18 31.9 ± 9.39 32.8 ± 10.3

 ETTH 60.3 ± 22.5 41.2 ± 20.0 43.1 ± 28.4 40.6 ± 23.2

HA Duration (h) CTTH 3.58 ± 1.10 3.96 ± 1.01 2.85 ± 0.70 2.70 ± 0.48

 ETTH 5.73 ± 5.38 4.77 ± 3.80 5.37 ± 3.93 2.90 ± 1.65

 CTTH chronic tension-type headache; ETTH episodic tension-type headache.

TABLE 2. Descriptive statistics for the Headache Disability Index of chronic (n=13) and episodic (n=3) tension-type 
headache subjects.

Group Baseline 3 Weeks 6 Weeks Follow-up

HDI – Total CTTH 43.6 ± 7.66 34.0 ± 9.55 23.3 ± 10.6 26.4 ± 9.20

 ETTH 47.0 ± 29.1 40.6 ± 34.6 33.4 ± 14.6 26.6 ± 10.2
HDI – Emotional CTTH 17.8 ± 3.58 14.3 ± 4.19 9.08 ± 4.32 9.85 ± 4.18

 ETTH 19.0 ± 13.1 15.3 ± 12.9 10.7 ± 7.28 7.33 ± 3.46

HDI – Functional CTTH 25.8 ± 4.80 19.7 ± 5.66 14.2 ± 6.57 16.5 ± 5.34

 ETTH 28.0 ± 16.1 25.3 ± 21.8 22.7 ± 7.96 19.3 ± 6.92

HDI Headache Disability Index.

CTTH chronic tension-type headache; ETTH episodic tension-type headache.
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analysis is provided only for the com-
plete set of 16 subjects. 

Discussion

Primary and secondary measures of 

headache were reduced from baseline 

for TTH subjects receiving a six-week 

course of 12 massage sessions that fo-

cused on myofascial trigger point ther-

apy and was administered by highly 

trained therapists. Headache-free days 

increased by an average of 1 day per 

week during the second massage phase 

and 1.5 days per week during the fol-

low-up phase. Furthermore, a 30% de-

crease in the peak intensity and a 1.2 

hour decrease (to 2.8 hours) in the du-

ration of each successive headache inci-

dence was observed. Signifi cant group 

eff ects were not apparent until the sec-

ond three week period of massage ther-

apy. Concomitant with a reduction in 

headache measures was a decrease in 

headache-specifi c disability as mea-

sured by the HDI. Importantly, short-

term changes associated with massage 

persisted beyond the massage treat-

ment period as both primary and sec-

ondary headache measures during the 

follow-up period were signifi cantly 

lower than baseline and were compa-

rable to the second massage period. 

Pericranial muscle tenderness is 

greater in TTH than control or mi-

graineurs and provides an association 

between peripheral tissues and headache 

pain28,29. Muscle tenderness remains ap-

parent even during a headache-free pe-

riod28,30. More recently, Fernandez-de-

las-Penas et al have drawn attention to 

myofascial trigger points (MTrPs) in 

skeletal muscle as sites of interest in 

TTH31,32. An active MTrP is a tightly con-

tracted region within a muscle that elic-

its pain locally (point tenderness) as well 

as at characteristic distant sites (referred 

pain), the latter of which can mimic the 

pain syndrome of the patient33. Th ere-

fore, the MTrP is of particular interest 

due to its association with local muscle 

tenderness and its ability to refer pain 

that mimics the patient complaint, thus 

providing a peripheral site(s) directly 

linked with the headache. A focus in this 

massage study was on reducing active 

MTrP activity in cervical and cranial 

muscles, which has been shown to be of 

higher presence in the upper trapezius 

and suboccipital muscles of TTH than 

control subjects11,34. Th e value of treating 

MTrPs of the muscles addressed in the 

present study is underscored by a recent 

review article, which concludes that 

MTrPs are a causative factor for tension-

type headache and play a role in the pro-

gression from episodic to chronic head-

ache forms35.

Multiple methods aimed at reduc-

ing MTrP activity have been previously 

investigated, with mechanical pressure 

from manual (massage) techniques com-

monly cited36-39. Specifi c to massage at 

the MTrP is a study conducted by Gam et 

al40 who report a signifi cant decrease in 

the number of MTrPs in the neck and 

shoulders aft er a massage and exercise 

program; the addition of ultrasound to 

the treatment regimen did not improve 

results. Furthermore, manual compres-

sion applied to myofascial trigger points 

increases pain threshold and tolerance at 

the MTrP23,41. Th e majority of the specifi c 

massage treatment used in this study was 

directed at reducing active MTrPs in 

musculature that refer pain to the head 

region. Although physiological mea-

sures of the MTrP were not taken during 

this study, the therapists reported that 

MTrPs became increasingly diffi  cult to 

locate and required greater pressure to 

elicit referred pain phenomenon follow-

ing repeated massage visits, factors that 

suggest a reduction in its metabolic ac-

tivity. 

Th e mechanism by which a MTrP 

elicits pain has not been clearly identi-

fi ed. Shah et al found an elevation in 

chemicals associated with nociception 

such as bradykinin, substance P, and re-

duced pH at an active MTrP, but not a 

latent MTrP or healthy muscle tissue42. 

Th e presence of bradykinin in the MTrP 

may be an important component in the 

referred pain phenomenon as injection 

of a cocktail containing bradykinin into 

the tibialis anterior resulted in referred 

pain sensation43,44. In this regard, mas-

sage may mechanically force the muscle 

fi ber sarcomeres at the MTrP nodule 

apart, thus reducing ischemia and al-

lowing blood fl ow to the region, which 

may fl ush pain-inducing chemicals and 

allow for tissue recovery to occur36. Per-

sistent nociceptive stimulation of the 

central nervous system from the periph-

ery has been argued as a means of pro-

gression from episodic to chronic 

TTH11,45. Th erefore, both peripheral and 

central mechanisms may be involved 

with the etiology of TTH46, which may 

explain some variability in the eff ective-

ness of massage. It may be necessary to 

independently address both peripheral 

and central mechanisms to alleviate per-

sistent tension-type headache pain.

Verbal reports from the participants 

strongly support a positive eff ect from 

massage on headache pain. However, 

the reduction, but not complete abroga-

tion, of headache pain by massage 

prompts inquiry into whether a longer 

duration massage (e.g. 60 minute), ad-

ditional massage sessions, or a less stan-

dardized massage protocol that is tai-

lored to each specifi c patient would 

result in a greater eff ect. Continued im-

provement in headache measures across 

the study timeframe suggests that the ef-

fectiveness of massage was not exhausted 

within six weeks, thus additional mas-

sage treatments may be benefi cial. It is 

also important to recognize that behav-

ioral changes by the patient such as pos-

tural or nutritional adjustments, stress 

reduction, or breathing mechanics may 

be necessary to prevent reactivation of a 

MTrP that can perpetuate headache. Al-

though 12 participants in this study had 

received professional massage in the 6 

months prior to study enrollment, it is 

unlikely that this experience had a direct 

eff ect on treatment outcome. Th ese mas-

sages were not headache treatment ori-

ented and all massage was prohibited 

during baseline data collection. Further-

more, we did not observe signifi cant 

group eff ects until aft er 3 weeks of mas-

sage treatment (6 massages), which 

would argue against prior treatments 

impacting the study fi ndings. 

It is interesting to note that head-

ache instances increased in the week im-

mediately following massage onset, but 

also continued to decrease for a period 

following massage cessation. Isometric 

muscle contraction associated with the 

myofascial trigger point release tech-

nique can result in over-stimulation of a 

MTrP and perpetuate referred pain and 

headache phenomenon33. Th e initial 
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week of massage denotes a period where 

the subject becomes acquainted with the 

therapist and myofascial trigger point 

therapy techniques; subjects may be un-

accustomed to pressure and appropriate 

sensation for optimizing this type of 

treatment. Th e fi rst week following the 

massage phases may allow a recovery of 

the MTrPs without additional stimula-

tion from massage, thus allowing resid-

ual pain to subside.

While statistically signifi cant, re-

ductions in total as well as the functional 

and emotional subscales for the Head-

ache Disability Index were found. Th is 

fi nding should be interpreted with cau-

tion since a decrease of 19.1 units was 

noted in this study, yet a 29 point change 

has been reported as necessary for clini-

cal change27. Th e relatively large change 

necessary for clinical signifi cance limits 

the robustness of the test as subjects ini-

tially reporting moderate disability 

scores must virtually eliminate associ-

ated disability and those with scores be-

low this value are limited by a basement 

eff ect20. 

Th e comparison to a baseline stan-

dard and not a placebo control group 

limits the ability to assess causality of the 

treatment. However, selection of par-

ticipants experiencing TTH for a me-

dian of 7.5 years and a 3-week baseline 

period argues against day-to-day fl uc-

tuations causing the observed eff ects. 

While a 4-week baseline period is opti-

mal to avoid any fl uctuations in head-

ache due to menstrual cycles20, two-week 

periods have been argued as satisfactory 

for TTH research studies47. Potentially 

confounding treatments such as an exer-

cise program, physical therapy, or chiro-

practic adjustments that are oft en co-ad-

ministered with massage were not 

permitted in this study, thus isolating 

the massage treatment. Our study also 

employed massage therapists with ex-

tensive experience in the fi eld and a spe-

cifi cally designed protocol was followed 

during each session. Th is degree of at-

tention to the massage aspect of a treat-

ment regimen for TTH has been insuf-

fi ciently addressed in previous studies. It 

is hoped that this initial foray provides 

impetus for additional research into 

massage for chronic pain conditions 

such as TTH.

Conclusion

 In this pilot study, a massage therapy 

treatment program, with an emphasis 

on reducing myofascial trigger point ac-

tivity, was administered to patients 

meeting IHS criteria for episodic or 

chronic TTH. During the second three 

week phase of massage, reductions in 

primary and secondary headache mea-

sures were noted relative to a baseline-

monitoring period. Importantly, the 

frequency of headache events decreased, 

but it is also notable that successive 

headaches experienced by study partici-

pants were of reduced intensity and du-

ration and these reductions persisted at 

least 3 weeks following massage therapy. 

Collectively, the observed improvement 

in clinical headache parameters pro-

vides an intriguing look into the thera-

peutic eff ect of massage and is encourag-

ing for placebo-controlled research in 

complementary and alternative treat-

ments for TTH.
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