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Abstract Complementary alternative medicine, such as
shiatsu, can represent a suitable treatment for primary
headaches. However, evidence-based data about the effect
of combining shiatsu and pharmacological treatments are
still not available. Therefore, we tested the efficacy and
safety of combining shiatsu and amitriptyline to treat
refractory primary headaches in a single-blind, randomized, pilot study. Subjects with a diagnosis of primary
headache and who experienced lack of response to C2
different prophylactic drugs were randomized in a 1:1:1
ratio to receive shiatsu plus amitriptyline, shiatsu alone, or
amitriptyline alone for 3 months. Primary endpoint was the
proportion of patients experiencing C50%-reduction in
headache days. Secondary endpoints were days with
headache per month, visual analogue scale, and number of
pain killers taken per month. After randomization, 37
subjects were allocated to shiatsu plus amitriptyline
(n = 11), shiatsu alone (n = 13), and amitriptyline alone
(n = 13). Randomization ensured well-balanced demographic and clinical characteristics at baseline. Although
all the three groups improved in terms of headache frequency, visual analogue scale score, and number of pain
killers (p \ 0.05), there was no between-group difference
in primary endpoint (p = ns). Shiatsu (alone or in
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combination) was superior to amitriptyline in reducing the
number of pain killers taken per month (p \ 0.05). Seven
(19%) subjects reported adverse events, all attributable to
amitriptyline, while no side effects were related with shiatsu treatment. Shiatsu is a safe and potentially useful
alternative approach for refractory headache. However,
there is no evidence of an additive or synergistic effect of
combining shiatsu and amitriptyline. These findings are
only preliminary and should be interpreted cautiously due
to the small sample size of the population included in our
study.
Trial registration 81/2010 (Ethical Committee, S. Andrea
Hospital, Sapienza University, Rome, Italy).
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Background
Primary headaches are highly prevalent and disabling
chronic conditions that cause disability, suffering, loss of
work productivity and reduced quality of life [1–3]. The
most common types of primary headaches are tension-type
headache (TTH) and migraine, affecting 42 and 10% of
adult population, respectively [1].
Pharmacological treatment of primary headaches may
be acute or preventive, and patients with frequent or disabling attacks often require both approaches [4]. The purpose of preventive therapy is to reduce attack frequency,
severity, and duration, and to act synergistically with
abortive therapy to improve its effectiveness [5].
However, despite the development of many medications
for treatment and prevention of migraine attacks, a number
of patients find them ineffective and some other find them
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inappropriate because of their side effects [6, 7]. Moreover,
all these drugs can be associated with adverse side effects
that lead to early discontinuation of treatment [8, 9]. Dropout rate are indeed reported to be high in most clinical trials
(even in placebo arm), suggesting that these drugs are not
well accepted by patients [10]. Furthermore, patients with
frequent attacks may overuse medications, leading to
migraine chronification and medication-overuse headache
[11–13].
As a result, there is a growing interest in the development of non-pharmacologic approaches, such as complementary and alternative medicine [14]. In this regard, there
is some evidence that acupuncture and acupressure, as well
as behavioral interventions (e.g. relaxation, biofeedback,
mindfulness) are beneficial [14–21], but their efficacy to
date is limited by small trials, short follow-up periods, and
a need for comparison or integration with established
pharmacologic approaches [14, 21].
Shiatsu is a form of complementary and alternative
medicine consisting of the pressure and scrubbing of the
energy pathways in the body based on knowledge and
application of energy to treat and relieve pain and painrelated symptoms [22]. Several health problems may be
amenable to treatment by Shiatsu, including headaches,
migraine and other painful conditions [23]. Shiatsu is
considered an intrinsically safe treatment that has been
reported to induce improvements in symptom severity and
positive changes in health-related behaviour [23, 24].
However, the available evidence for shiatsu as an effective
strategy to treat primary headaches is still poor, and most
of the available data come from studies on acupuncture and
acupressure [24].
Therefore, the aim of this study was to evaluate the
efficacy and safety of shiatsu treatment in combination
with a well-established pharmacological therapy
(amitriptyline) in patients suffering from refractory primary headaches.

Methods
Study design and randomization
The present study was performed in accordance with the
ethical standards laid down in the 1964 Declaration of Helsinki and its later amendments. The study protocol was registered and approved by the Ethical Committee Board of S.
Andrea Hospital, Sapienza University, Rome, Italy (trial
registration No. 81/2010). Each participant provided a written
informed consent before any study-related procedure.
Patients regularly attending the Neurological Headache
Centre of S. Andrea Hospital in Rome were considered for
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this 5-month single-blind, randomized, controlled pilot
study. Patients who met all eligibility criteria (see below)
were randomly allocated in a 1:1:1 ratio to receive combination of shiatsu and amitriptyline, shiatsu alone, or
amitriptyline alone for three consecutive months (see
Fig. 1). The randomization procedure was performed
through computer-generated random numbers by an operator (LP) not involved in study measurements.
Eligibility criteria
To be considered eligible for this study, patients were
required to fulfil all the following inclusion criteria: age
from 18 to 55 years (inclusive); diagnosis of migraine with
or without aura, tension-type headache (TTH) or chronic
migraine without overuse according to the second version
of the International Headache Criteria (ICHD-II) [25]; lack
of response to at least two different prophylactic drugs
(other than amitriptyline) regularly taken for three or more
months [7]; be able to understand and comply with study
requirements; voluntarily provide a written, dated and
signed informed consent prior to any study procedure.
As exclusion criteria we also considered: pregnancy or
breastfeeding; history of seizures; any clinically relevant
gastrointestinal, respiratory, psychiatric, neurological, kidney, liver, cardiac diseases, bleeding disorder, other disease/condition or abnormal physical findings which could
interfere with the study objectives or put the patient’s
safety at risk; psychiatric illness (including history of, or
current, severe depressive disorders and/or suicidal ideation) that contraindicate the amitriptyline assumption or
shiatsu.
Study assessments
Patients enrolled in the study underwent four visits as
follows: (i) screening visit, about 1 month prior to randomization; (ii) baseline visit, in which patients were
randomized in a 1:1:1 ratio to receive combination of
shiatsu plus amitriptyline, shiatsu alone, or amitriptyline
alone; (iii) end-of-treatment visit, about after 3 months
from the screening visit, in which patients discontinued any
treatment regardless of the group allocation; (iv) end-ofstudy visit, about 1 months after the end-of-treatment visit
(5 months after the study entry). Therefore, three treatment
periods were identified: a pre-treatment period, between the
screening visit and the baseline visit; an on-treatment visit,
between the baseline visit and the end-of-treatment visit; a
post-treatment period, between the end-of-treatment visit
and the end-of-study visit (see also Fig. 1).
At the screening visit, an experienced neurologist (GS)
screened patients for eligibility, and made a diagnosis
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Fig. 1 Study protocol

according to the ICHD-II criteria [25]. Patients were also
encouraged to contact the treating study team in case of
any adverse events (AEs), defined as any untoward medical
occurrence regardless of its causal relationship to the study
intervention, or for any question regarding the study protocol. Adverse events were graded as mild (minimal or no
treatment required and no interference with daily living
activities); moderate (may require treatment and cause
some interference with functioning); severe (systemic drug
or other treatment required, interruption of daily living
activities); life-threatening (immediate risk of death)
(http://ichgcp.net/12-adverse-event-ae).
If a patient was considered eligible for the study, he/she
was followed-up from other neurologists (VV and FO) who
were blind to treatment allocation for the entire duration of
the study; patients were instructed to not disclose to them
their treatment. A daily diary was given to patients at each
visit and had to be returned at next visit to prospectively
collect the following data: (i) frequency of headache,
measured as days with headache per month; (ii) headache
severity, rated on a 0–10 point on a visual analogue scale
(VAS), with higher scores indicating greater severity; (iii)
numbers of pain killers (PKs) taken by patients (per
month).
Interventions
Shiatsu treatment consisted of one 45-min session per week
for a total of 12 sessions; it was administered at S. Andrea
Hospital by the same expert operator (FP).
Shiatsu is a form of complementary and alternative
medicine based on the theoretical framework of traditional
Chinese medicine. The term ‘‘Shiatsu’’ derives from the
Japanese language and it literally means ‘‘finger pressure’’.

Shiatsu techniques include massages, gentle joint manipulations and mobilization, assisted stretching and pressure
using fingers, thumbs, palms, elbows, knees and feet.
According to the traditional Chinese medicine, shiatsu
exerts its effect by correcting imbalances in energy, i.e.
bringing energy to areas of the body that need energy and
releasing energy from areas that are blocked [22]. However, few studies also suggest that shiatsu is able to
enhance endorphin release and to decrease the levels of
stress-related hormones, thereby stimulating relaxation
[26–28].
Oral amitriptyline was started at a dosage of 5 mg daily
and was increased up to 10 mg daily after 1 week. In case
of side effects, patients were instructed to reduce the
dosage to 5 mg daily. If the side effects continued to be not
solved, they had to return to the hospital for an unscheduled visit. Amitriptyline was discontinued after a de-titration period of 1 week.
Study endpoints
The primary endpoint was the proportion of patients
experiencing a more than 50% reduction in days with
headache per month [7], as estimated by comparing the
headache frequency during the on-treatment period (average number of days with headache per month over
3 months), and during the post-treatment period, with the
headache frequency during the pre-treatment period.
Additional endpoints were the median changes in days
with headache per month, VAS score, and number of PKs
taken per month, as measured throughout the entire study
period.
The proportion of patients who reported any adverse
event was also reported.
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Statistical analysis
Given the exploratory nature of this pilot trial, no sample
size analysis was performed.
Data are presented as proportion for categorical variables, and as mean (standard deviation, SD) or median
(interquartile range, IQR) for continuous variables, as
appropriate.
The analysis was restricted to the participants who fulfil
the protocol in the terms of the eligibility, and completed
all the scheduled visits, according to the per protocol
principle. Therefore, patients who dropped-out or lost to
follow-up were not analyzed.
Well-balancing of the three treatment groups after randomization were tested using the Chi-squared and the
Kruskall–Wallis H tests (with the Dunn test for post hoc
comparisons), for continuous and categorical variables,
respectively.
The primary endpoint was investigated using a logistic
regression analysis, adjusted for gender, age and pre-study
days with headache per month (measured in the pre-treatment period prior to randomization).
To investigate the additional endpoints, between-arm
differences in days with headache per month, VAS score
and number of PKs were tested by the Kruskall–Wallis
H test (with the Dunn post hoc test) by comparing the
median percentage changes from pre-treatment period to
on-treatment period and post-treatment period.
The occurrence of adverse events as afore defined was
also descriptively reported.
Two-tailed p values less than 0.05 were considered as
significant. All analyses were carried out using the Statistical Package for Social Sciences, version 16.0 (IBM SPSS,
Chicago, IL, USA).

Results
Participants
From September 2010 to April 2011 a total of 50 patients
were assessed for eligibility; out of these, five did not met
the eligibility criteria and four declined to participate.
Therefore, 41 were randomized to receive shiatsu plus
amitriptyline (n = 13), shiatsu alone (n = 14), and
amitriptyline alone (n = 14). Four patients did not return to
follow-up visit and then were considered lost to follow-up
(two in shiatsu plus amitriptyline group, one in shiatsu
group, and one in amitriptyline group; see also the study
flow-chart; Fig. 2).
Therefore, a total of 37 patients (31 women, 6 man)
with a mean age of 39.8 (11.5) years (ranging from 18 to
55 years) and diagnosed as affected by migraine without
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(n = 15) and with aura (n = 5), frequent episodic TTH
(n = 5) or chronic migraine (n = 12) were analyzed.
The treatment allocation for the analyzed patients was as
follows: shiatsu plus amitriptyline (n = 11), shiatsu
alone (n = 13), and amitriptyline alone (n = 13). The
three treatment arms were comparable in terms of
baseline demographic and clinical characteristics (p values C0.2 for all comparisons) (see Table 1). Adherence
to study interventions (including amitriptyline assumption) was very high and none of the patients who
underwent shiatsu (alone or in combination) missed even
a session.
Efficacy
At the end of end-of-treatment visit, the proportions of
patients experiencing a more than 50% reduction of days
with headache per month compared with the pre-treatment
period (primary endpoint) were 55, 69, and 62% in shiatsu
plus amitriptyline arm, shiatsu alone arm, and amitriptyline
alone arm, respectively, without any statistically significant
between-arm difference. At end-of-study visit (i.e. about
1 month after stopping the treatment), the proportions of
patients who continued to have a more than 50% reduction
of days with headache per month compared with the pretreatment period were 45, 54 and 46% in shiatsu plus
amitriptyline arm, shiatsu alone arm, and amitriptyline
alone arm, respectively. Even in this latter case, we found
no statistically significant between-arm difference (see also
Table 2).
Additional endpoints were summarized in Table 3.
All treatment groups experienced a significant
improvement in terms of days with headache per month,
VAS score, and number of PKs during both on-treatment
period and to post-treatment period (all p values less than
0.05).
There were no statistically significant between-arm
difference in median changes from pre-treatment period to
on-treatment period and to post-treatment period in terms
of frequency attack and VAS score. By contrast, those
patients who received shiatsu alone experienced a greater
reduction in the number of PKs per month during the ontreatment period when compared to the pre-treatment
period (p = 0.024). Post-hoc analyses revealed that
amitriptyline alone was less effective than either shiatsu
plus amitriptyline (median change -58 versus -69%,
respectively; p = 0.029) and shiatsu alone (median
change: -58 versus -80%, respectively; p = 0.012).
Lastly, no significant between-arm difference was found in
the number of PKs per month during the post-treatment
period, indicating no retention of the effect of shiatsu
(alone or in combination with amitriptyline) on this
outcome.
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Fig. 2 Study flow-chart

Table 1 Patients’ characteristics at baseline visit
Shiatsu plus amitriptyline (n = 11)

Shiatsu (n = 13)

Amitriptyline (n = 13)

Gender, n, female:male

12:1

10:1

9:4

Age, years

36.5 (11.7)

37.1 (11.5)

46.2 (11.1)

Migraine without aura (1.1)

4

5

6

Migraine with aura (1.2)

1

2

2

Frequent episodic tension-type headache (2.2)

1

2

2

Chronic migraine (1.5.1)

5

4

3

Days with headache per month

13.8 (7.3)

13.5 (6.7)

16.8 (7.0)

VAS score

8.8 (1.3)

8.9 (1.2)

8.8 (1.0)

No. of pain killers per month

13.3 (8.0)

12.2 (4.2)

14.8 (6.7)

ICHD-II diagnosis, n

All data are expressed as mean (standard deviation), unless indicated otherwise
All p values are C 0.2
ICHD-II second version of the international headache criteria, VAS visual analogue scale

Safety
Over the course of the study, seven (19%) patients reported
at least one AE.

As shown in the Table 4, all AEs (n = 9) occurred in
groups treated with amitriptyline (alone or in combination
with shiatsu) during the on-treatment study period and
were consistent with the well-known side effect profile of
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Table 2 Proportion of patients
experiencing a more than 50%
reduction of days with headache
per month compared with the
pre-treatment period (primary
endpoint)
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Shiatsu plus amitriptyline (n = 11)

Shiatsu (n = 13)

Amitriptyline (n = 13)

n (%)

6 (55%)

9 (69%)

8 (62%)

OR (95% CIs)

0.4 (0.1–3.2)

1.2 (0.2–6.9)

1.0

0.5

0.8

Ref
6 (46%)

On-treatment period

p

Post-treatment period
n (%)

5 (45%)

7 (54%)

OR (95% CIs)

2.0 (0.3–14.6)

2.3 (0.4–13.6)

1.0

p

0.5

0.4

Ref

95% CIs 95% confidence intervals, OR odds ratio

Table 3 Additional endpoints: mean values and their relative percentage changes throughout the study
Shiatsu plus amitriptyline (n = 11)

Shiatsu (n = 13)

Amitriptyline (n = 13)

Pre-treatment period

13.8 (7.3)

13.5 (6.7)

16.8 (7.0)

On-treatment period

8.1 (6.2)

4.6 (3.5)

Days with headache per month

% change from pre-treatment period, median (IQR)
Post-treatment period
% change from pre-treatment period, median (IQR)

-47 (-72, -37)
9.2 (8.0)

-67 (-77, -30)
6.2 (5.2)

-38 (-70, -10)

-50 (-25, -88)

VAS score
Pre-treatment period

8.8 (1.3)

8.9 (1.2)

On-treatment period

6.0 (1.8)

5.3 (2.3)

% change from pre-treatment period, median (IQR)
Post-treatment period
% change from pre-treatment period, median (IQR)

-30 (-56, -14)
6.6 (2.2)

-38 (-20, -50)
6.4 (3.6)

7.6 (5.8)
-50 (-77, -36)
9.8 (6.1)
-40 (-69, -6)
8.8 (1.0)
6.2 (1.3)
-31 (-38, -16)
6.9 (1.5)

-30 (-40, 0)

-15 (-50, 0)

-20 (-24, -12)

Pre-treatment period

13.3 (8.0)

12.2 (4.2)

14.8 (6.7)

On-treatment period

6.4 (5.8)

2.4 (1.7)

No. of pain killers per month

% change from pre-treatment period, median (IQR)

-69 (-75, -50)

-80 (-100, -65)

6.8 (5.8)
-58 (-80, -35)*

Post-treatment period

7.9 (5.9)

5.8 (5.2)

8.5 (4.7)

% change from pre-treatment period, median (IQR)

-35 (-70, 0)

-60 (-30, -80)

-35 (-63, -18)

All values are mean (SD), unless indicated otherwise
IQR interquartile range, VAS visual analogue scale
* p = 0.024 by the Kruskall–Wallis H test; Dunn post hoc test: p = 0.029 for shiatsu plus amitriptyline versus amitriptyline alone, p = 0.013 for
shiatsu alone versus amitriptyline alone

this drug. All these AEs were graded as mild, thus no
patient required treatment discontinuation, but only a
reduction of amitriptyline dosage.
Notably, no AEs occurred in the shiatsu alone arm,
indicating that it was a well-tolerated technique.

Discussion
In this pilot study we investigated whether the combination
of a complementary alternative medicine (such as shiatsu)
with a standard-of-care drug (such as amitriptyline) was
more effective than either intervention alone in patients
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affected by primary headache and refractory to other
standard pharmacological treatment [7]. Although our
findings demonstrate that shiatsu is a very well-tolerated
approach and that combination with pharmacological drugs
is feasible, the present study reveals neither an additive or
synergistic effect, nor a superior efficacy of the combination strategy over either intervention alone. The primary
endpoint of this study was not met, since the proportion of
patients who had more than 50% reduction in days with
headache per month was lower in shiatsu plus amitriptyline
(55%) than in shiatsu alone (69%) and amitriptyline alone
(62%) arms. Therefore, likely due to the small sample size,
we cannot definitively elucidate if our study was
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Table 4 Summary of the study-related adverse events
Shiatsu plus amitriptyline (n = 11)

Shiatsu (n = 13)

Amitriptyline (n = 13)

Patients with adverse events

3

0

4

No. of adverse events

5

0

4

Study discontinuation due to adverse events

0

0

0

Serious adverse events

0

0

0

Drowsiness

1

0

3

Tachycardia

2

0

1

Dry mouth

1

0

0

Weight increase

1

0

0

Description of adverse events

underpowered to catch the superiority of the combination
strategy on the primary endpoint, or if combining shiatsu
and amitriptyline really did not provide any advantage.
In spite of this, patients randomized to shiatsu (alone or
in combination) experienced a significant benefit on
headache frequency and severity (as assessed by VAS
score), and PKs assumption, supporting the notion of an
anti-nociceptive effect of shiatsu possibly driven by an
enhanced endorphin release that is, in turn, mediated by
stimulation of afferent type I and II nerve fibers [27, 28].
Endorphins block chemoreceptor trigger zone (CTZ) signals that is known to be involved in the physiopathology of
migraine [29]. It has been also postulated that Shiatsu
promotes enkephalin-mediated release of monoamine
neurotransmitters (serotonin and norepinephrine) through
nerve impulses sent to the periaqueductal gray area and
stimulates the pituitary gland to release endorphins and
adrenocorticotropic hormone into the bloodstream and
cerebrospinal fluid [30]. However, the effect of shiatsu on
melatonin and beta-endorphin levels is still controversial
[31].
The effect of acupressure in reducing headache-related
nausea and vomiting, as well as prescription of analgesics
and symptomatic drugs, has been documented in the literature [18–20, 32, 33]. Consistently, we found a slight, but
significant effect of shiatsu (alone or in combination with
amitriptyline) on the number of PKs taken during the ontreatment period when compared with amitriptyline alone.
On the basis of these findings, and with the available
sample size, a power of 30% at the two-sided 5% a level
was achieved in detecting a more significant effect of
shiatsu than amitriptyline on the number of PKs. Hypothetically, a future clinical trial should enrol 126 patients
(63 per group) to reach a 80% statistical power in
demonstrating that shiatsu is superior to amitriptyline.
The reasons for which the reduction in the number of
PKs taken by patients did not transfer into a significant
lower number of days with headache per month and lower
VAS score deserve further speculations. Notably, the

superior effect of shiatsu (whit respect to amitriptyline) in
reducing the number of PKs taken per month was not
sustained once the intervention was discontinued (i.e.
during the post-treatment period). This latter finding raises
the question that shiatsu might be considered even more
useful as abortive rather than preventive treatment.
As expected, a relevant proportion of patients who
received amitriptyline (7/24, 29%) presented mild side
effects who rapidly disappeared after halving the daily
dosage. By contrast, shiatsu was well tolerated by patients,
without any AE or discomfort, according to literature data
[23, 24].
Limitations of the present study, other than the afore
mentioned low sample size, mainly encompass the lack of
data on patients’ anxiety and depression (which are recognized to have a strong impact on headache severity and
chronification [34]) and the absence of blinding for patients
who were fully aware of the received treatment. A future
study design would compare ‘‘sham’’ pressure points with
‘‘true’’ pressure points to overcome this bias. Furthermore,
the occurrence of AEs clearly attributable to amitriptyline
treatment (see also Table 4) might have further biased the
blindness of the evaluating neurologists. Lastly, our results
might have been also affected by the fact that the present
study was conducted in 2010–2011, when the most recent
diagnostic criteria (ICHD-III) [35] and the new definition
of refractoriness [36] were not available yet.
In conclusion, despite these limitations, to our knowledge there are no other studies investigating the efficacy
and feasibility of combining shiatsu plus amitriptyline.
Although we found no additive or synergistic effect, shiatsu alone or in combination was not inferior to
amitriptyline in reducing the frequency and severity of
refractory primary headaches, and even superior to
amitriptyline in reducing the need of taking abortive
treatments. Future efforts are now warranted to better
define the role of shiatsu and other similar complementary
alternative medicine in the management of primary headaches refractory to standard prophylactic drugs.

123

1006

Conclusion
This article presents the findings from a single-blind, randomized trial investigating the effect of combining shiatsu
plus amitriptyline for patients with refractory headaches.
Although the combination did not provide any additive/
synergistic effect, the shiatsu was superior to amitriptyline
in reducing the number of pain killers taken per month.
There was no safety concern for shiatsu (alone or in
combination).
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Predisposing factors affecting drop-out rates in preventive treatment in a series of patients with migraine. Rev Neurol 53:201–208
9. Hepp Z, Dodick DW, Varon SF et al (2015) Adherence to oral
migraine-preventive medications among patients with chronic
migraine. Cephalalgia 35:478–488
10. Mitsikostas DD, Mantonakis LI, Chalarakis NG (2011) Nocebo is
the enemy, not placebo. A meta-analysis of reported side effects
after placebo treatment in headaches. Cephalalgia 31:550–561

123

Neurol Sci (2017) 38:999–1007
11. Bigal ME, Lipton RB (2011) Migraine chronification. Curr
Neurol Neurosci Rep 11:139–148
12. Diener H, Dodick D, Goadsby P et al (2012) Chronic migraine—
classification, characteristics, and treatment. Nat Rev Neurol
14:162–171
13. Ferrari A, Baraldi C, Sternieri E (2015) Medication overuse and
chronic migraine: a critical review according to clinical pharmacology. Expert Opin Drug Metab Toxicol 11:1127–1244
14. Gaul C, Eismann R, Schmidt T et al (2009) Use of complementary and alternative medicine in patients suffering from primary headache disorders. Cephalalgia 29:1069–1078
15. Nestoriuc Y, Martin A (2007) Efficacy of biofeedback for
migraine: a meta-analysis. Pain 128:111–1127
16. Linde K, Allais G, Brinkhaus B et al (2009) Acupuncture for
migraine prophylaxis. Cochrane Database Syst Rev:CD001218
17. Da Silva AN (2015) Acupuncture for migraine prevention.
Headache 55:470–473
18. Smitherman TA, Wells RE, Ford SG (2015) Emerging behavioral
treatments for migraine. Curr Pain Headache Rep 19:13
19. Chen YW, Wang HH (2014) The effectiveness of acupressure on
relieving pain: a systematic review. Pain Manag Nurs
15:539–550
20. Lee JS, Lee MS, Min K, Lew JH, Lee BJ (2011) Acupressure for
treating neurological disorders: a systematic review. Int J Neurosci 121:409–414
21. Cowan RP (2014) CAM in the real world: you may practice
evidence-based medicine, but your patients don’t. Headache
54:1097–1102
22. Lundberg P (1992) The new book of shiatsu. Fireside Books,
New York
23. Long AF (2008) The effectiveness of shiatsu: findings from a
cross-European, prospective observational study. J Altern Complement Med 14:921–930
24. Robinson N, Lorenc A, Liao X (2011) The evidence for Shiatsu: a
systematic review of Shiatsu and acupressure. BMC Complement
Altern Med 11:88
25. Headache Classification Committee of the International Headache Society (2004) The international classification of headache
disorders, 2nd edn. Cephalalgia 24(Suppl 1):1–160
26. Omura Y (1989) Connections found between each meridian
(heart, stomach, triple burner, etc.) & organ representation area of
corresponding internal organs in each side of the cerebral cortex;
release of common neurotransmitters and hormones unique to
each meridian and corresponding acupuncture point & internal
organ after acupuncture, electrical stimulation, mechanical
stimulation (including shiatsu), soft laser stimulation or QI Gong.
Acupunct Electrother Res 14:155–186
27. Trentini JF, Thompson B, Erlichman JS (2005) The antinociceptive effect of acupressure in rats. Am J Chin Med 33:143–150
28. Hsieh LL, Liou HH, Lee LH, Chen TH, Yen AM (2010) Effect of
acupressure and trigger points in treating headache: a randomized
controlled trial. Am J Chin Med 38:1–14
29. Burstein R, Noseda R, Borsook D (2015) Migraine: multiple
processes, complex pathophysiology. J Neurosci 35:6619–6629
30. Mayer DJ, Price DD, Rafii A (1977) Antagonism of acupuncture
analgesia in man by the narcotic antagonist naloxone. Brain Res
121:368–372
31. Fassoulaki A, Paraskeva A, Kostopanagiotou G, Tsakalozou E,
Markantonis S (2007) Acupressure on the extra 1 acupoint: the
effect on bispectral index, serum melatonin, plasma beta-endorphin, and stress. Anesth Analg 104:312–317
32. Kurland HD (1976) Treatment of headache pain with auto-acupressure. Dis Nerv Syst 37:127–129
33. Allais G, Rolando S, Castagnoli Gabellari I et al (2012) Acupressure in the control of migraine-associated nausea. Neurol Sci
33(Suppl 1):S207–S210

Neurol Sci (2017) 38:999–1007
34. Bigal ME, Lipton RB (2009) What predicts the change from
episodic to chronic migraine? Curr Opin Neurol 22:269–276
35. Headache Classification Committee of the International Headache Society (2013) The international classification of headache
disorders, 3rd edn (beta version). Cephalalgia 33:629–808

1007
36. Martelletti P, Katsarava Z, Lampl C et al (2014) Refractory
chronic migraine: a consensus statement on clinical definition
from the European Headache Federation. J Headache Pain 15:47

123

