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Abstract

Objective: The present study investigates the effect of acupuncture in reducing the severity of migraine headaches
compared to the control group.

Methods: In this study, 121 people were selected by convenience sampling and randomly placed in two groups of
acupuncture and control. Using a visual analog scale (VAS), data were collected in the pre-test, post-test, and
follow-up stages and were analyzed using repeated analysis of variance statistical method.

Results: The results showed a significant difference between the two groups of acupuncture and control in the
post-test and follow-up stages, compared to the pre-test, regarding the severity of headaches (P<0.05). However,
no significant difference was found between the post-test and follow-up stages (P>0.05).

Conclusion: Based on the results of the present, acupuncture can reduce migraine headaches. However, more
trials are needed, especially with long-term follow-up in the area.

Introduction

Migraine is considered a common disorder characterized by frequent headache attacks (1). It Keywords:

can be chronic or episodic (2, 3). Due to its adverse effects on the daily life and work of Migraine,

patients with migraine, it can disrupt people's work performance and reduce their quality of Acupuncture,

life, and impose much cost on the person and society (4, 5). In a study conducted to Headache, Pain
investigate the prevalence of migraine in Canada, France, Germany, Japan, England, and the severity

United States, results showed that the prevalence of migraine was about 16% and the mean

number of headaches in terms of days per month varied from 2.33 to 3.33 in different DOI:

countries (6). The prevalence of this disease is higher in females and people with lower social 10.5455/jcmr.2023.14.05.17

and economic class (7). The mechanisms that cause migraine have not been clarified yet.
However, it seems that genetic factors, epigenetic factors, inflammatory processes, and
central sensitization can play a significant role in this regard (8). Acupuncture is a treatment
that has become very popular in recent years due to the side effects of chemical drugs.
Acupuncture has become more popular in Iran to reduce migraine headaches (9).

This method was derived from traditional medicine in China and has been used by traditional
and complementary medicine physicians and specialists for more than 2500 years (10).
Acupuncture entered Korea and Japan in the 6th century, entered Vietnam in the 8th to 10th
centuries, was used in France in the 16th century, and was widely used in America and Britain
in the 19th century (11). It can reduce acute and chronic pain in different parts of the body
such as acute and chronic back pain (12-14), postoperative pain (15-17), dysmenorrhea (18-
20), knee pain (21, 22), pain neck (23, 24), shoulder pain (25, 26), and headache (27, 28).
Traditionally, 365 points are considered for acupuncture. In this method, the flow of Qi energy
is modified by inserting needles into these points and manipulating them (29). Nowadays, this
approach is challenged in the West and neural mechanisms are replacing it (11, 30).
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The results of a systematic review in 2021 indicated
that Precuneus, the right precentral gyrus, the left
postcentral gyrus and the right parahippocampal
gyrus, Precuneus, the right precentral gyrus, the left
postcentral gyrus and the right parahippocampal
gyrus, which are primarily located in the path of
pain guidance and somatosensory cortex and are
closely related to pain, were changed after
acupuncture (31). However, studies have identified
different brain areas for the effectiveness of
acupuncture. This difference could be due to not
using the same points for acupuncture, using
different brain imaging methods, differences in the
time of receiving neural images, and different
treatment protocols for acupuncture. Chang et al.
(2021) also recommended that researchers should
emphasize the relationships between the functional
connection networks of brain areas instead of
focusing on one area of the brain (32).

Other mechanisms of acupuncture's analgesic effects
include the release of adenosine triphosphate (ATP)
(33) and increased degranulation of mast cells (34)
in acupuncture points, regulation of
neurotransmitters such as serotonin, norepinephrine,
opioids, orexin, and endocannabinoids in the central
nervous system (CNS) (35-37), reducing the levels of
prostaglandin E2 (PGE2) and cyclooxygenase-2 (COX-
2) through affecting the hypothalamic-pituitary-
adrenal (HPA) axis at the peripheral level (38),
inhibiting the sympathetic system (39), and
modulating dopamine release in the nucleus
accumbens (40) (41).

The results of animal studies indicate the
effectiveness of acupuncture for migraines so a
meta-analysis in 2023 that investigated 13 animal
studies showed that acupuncture can improve the
behavioral function of migraine rates and its
mechanism. lts mechanism is probably through the
inhibition of meningeal vasodilation and reduction of
neuro-inflammation (42). A study conducted on
human samples revealed that acupuncture can
reduce migraine symptoms in patients and reduce
the use of drugs in the short term and the long term
(43). Another study revealed that acupuncture can
play a role in reducing migraines through changes in
people's lifestyles (44). Several systematic reviews
and meta-analyses have indicated that acupuncture
plays a role in improving migraine headaches (27,
31, 45-48). A study revealed that acupuncture is a
cost-effective treatment in the UK and Germany for
migraine headaches (49). Studies comparing
acupuncture and Reich drugs have reported
conflicting results. Some studies have indicated that
acupuncture is more effective than conventional
drugs (48, 50), while a systematic review revealed
that these two treatments are equally effective (47).
Several studies have reported the side effects of
acupuncture for migraine at a low level (47, 48, and
51). There is no difference between different

acupuncture methods in reducing migraine
headaches (52). Also, there is no difference between
5-session and 10-session acupuncture treatment in
preventing migraines, reducing headache severity,
and improving quality of life (53). There is much
evidence on the effectiveness of acupuncture in
reducing migraine headaches. However, the results
of some studies suggest that acupuncture is not
different from sham acupuncture (54) and
acupuncture could not reduce migraine headaches
(55, 56).

Due to a lack of paying attention to the severity of
the pain of people suffering from migraine
headaches and its extensive effects on the personal,
social, and professional life of these people and
since it harms the family and social life of the
person, it is necessary to take appropriate measures
to reduce the severity of pain in these people. Due
to conflicting different results reported by the
studies conducted in this area and a few studies,
especially in Iran, the present study investigated the
effect of acupuncture in reducing migraine
headaches.

Methods

Participants

The participants of the present study included all
the people with migraines who were referred to the
... Clinic. Among them, 121 people were selected
using convenience sampling and randomly placed in
two groups acupuncture and waiting list. Diagram 1
shows the process of allocating them to
experimental and control groups. The visual analog
scale (VAS) was completed to measure headache
intensity in the pre-test, post-test (4 weeks), and
follow-up (4 months after the post-test) stages .

The inclusion criteria of this study were having
reading and writing skills, a history of episodic or
chronic migraine headaches diagnosed by a
neurologist, reporting migraines at least 3 times a
month, having an age between 20 and 50 years, no
history of chronic psychological disorders such as
anxiety and depression and acute and chronic
physical diseases, no history of using acupuncture,
no use of antipsychotic drugs, no participation in
another clinical trial in the last six months, and
informed consent to participate in the research. The
exclusion criteria of the study were non-
cooperation, unwillingness to continue participating
in the study, and pregnancy during the study. Except
for the use of sedative drugs, the use of any other
drugs was not allowed during the study.

Tools

Visual Analog Scale (VAS)

This tool is a 100 mm ruler on which the participants
determined the severity of their headaches. A score
of 0 to 10 mm indicates no pain, a score of 10-20
mm indicates mild pain, a score of 20-50 mm
indicates moderate pain, a score of 50-80 mm
indicates severe pain and a score of 80-100 mm
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indicates very severe pain (57). The summary intra-
class correlation coefficient (ICC) for all paired VAS

scores was 0.97 (58).

Assessed for eligibility (n=150)

Excluded (n=13):

v

Not meeting inclusion criteria (n=8):

Randomized (n=137)

Declined to participate (n=5)

T
Pretest

Analyzed (n=61)

| !

Allocated to intervention (n=69)

Posttest
Lost to Posttest (lack of cooperation) (n=5)
Follow-up
Lost to Follow-up (lack of cooperation) (n=4)
Analysis
A 4

Analyzed (n=60)

|

Allocated to control (n=68)

Lost to Posttest (lack of cooperation) (n=4)

Lost to Follow-up (lack of cooperation) (n=3)

l

Diagram 1: Randomly allocation of samples into experimental and control groups

Interventions

Acupuncture

To achieve a uniform protocol in studies to compare
data, the treatment method of Jia et al.'s study (59)
was used. This method is based on TCM theory.
Accordingly, a headache point was selected
according to the differentiation of meridians in the
headache areas, which is as follows:

For temporary headaches or Shaoyang headaches,
Zugiaoyin (GB44) acupoint was selected. For
posterior headache or Taiyang headache, Zhiyin
(BL67) acupoint was selected. For the region of the
forehead and the brow bone or Yangming headache,
the Lidui (ST45) acupoint was selected. Table 1
shows a summary of them. Similar to Jia et al.'s

study, the needles used in this study were sterilized,
disposable, and had a size of 25 mm x 0.25 mm,
which were inserted 2 to 3 mm deep in the desired
point, and it was twisted for about 5 seconds.
Acupuncture treatment lasted 12 sessions (4 weeks,
3 sessions per week, and 30 minutes per session).
Control group

Sham acupuncture was not used as a placebo in the
present study. Studies suggest that sham
acupuncture can affect the results more than other
controls (60, 61). Also, sham acupuncture can have
physiological effects (60) and cause higher effects
compared to non-treatment (62).
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Table 1: Details of Acupoints of Acupuncture

The headache region Acupoint Selection Location Depth
Temporal headache (Shaoyang headache) Zugiaoyin (GB44) On the lateral side of the fourth toe, about
0.1cun away from the corner of the nail
acupuncture Occipital headache (Taiyang headache) Zhiyin (BL67) On the lateral side of the little toe, 0.1cun 2-3mm
lateral to the corner of the nail
Forehead headache (Yangming headache) Lidui (ST45) On the lateral side of the second toe, 0.1cun
lateral to the corner of the nail
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To avoid the nocebo effect, the control group
included migraine patients on the waiting list who
could receive the desired treatment after
completing the study.

Data analysis

Descriptive statistics including mean and standard
deviation were used in this study. The Kolmogorov-
Smirnov test was used to examine the normality of
data distribution. After examining the normality of

the data distribution, repeated analysis of variance.
A significance level of P<0.05 was considered and
these statistical methods were performed in SPSS-26
software.

Results

Based on the data shown in Tables 2 and 3, there is
no statistically significant difference between the
studied groups in the variables of sex, drug use, and

age (P>0.05).

Table 2: Demographic information (chi-square tests)

variable levels group Chi-Square p
control Acupuncture
Gender Female 26 33 1.855 0.173
male 35 27
Medication Not use 8 4 1.408 0.235
Use of medicine 53 56

Table 3- Results of Mann-Whitney U

Age
Mann-Whitney U 1638.500
Wilcoxon W 3529.500
Z -.993
Asymp. Sig. (2-tailed) .321

Mean + SD of the control and acupuncture groups
were 54.98+16.24 and 55.26+16.56, respectively, in
the pre-test, 50.78+18.48 and 41.76+41.76,

respectively, in the post-test, and 50.40+18.91,
40.55+18.74, respectively, in follow-up. The results

are summarized in Table 4.

Table 4: Descriptive statistics

Group Mean Std. Deviation
Pretest Control 54.9836 16.24858
Acupuncture 55.2667 16.59269
Posttest Control 50.7869 18.48613
Acupuncture 41.7667 17.32185
Follow-up Control 50.4098 18.91770
Acupuncture 40.5500 18.74940

To use parametric statistics and the normality of data distribution, the Kolmogorov-Smirnov test was used. Table 5

presents a summary of the results.

Table 5: Kolmogorov-Smirnov

Group Kolmogorov-Smirnov
Statistic df Sig.
Pretest Control .049 61 .200
Acupuncture .058 60 .200
Posttest Control .073 61 .200
Acupuncture .070 60 .200
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Follow-up Control

.060

61 .200

Acupuncture

.052

60 .200

The assumption of homogeneity of the covariance
matrix

To examine the assumption of homogeneity of the
covariance matrix, Box's M test was used, the results
of which are reported in Table 6. As shown in this

table, the obtained F is not significant at the P<0.05
level. Therefore, the assumption of homogeneity of
the covariance matrix has been fulfilled. Thus,
Pillai's Trace was used.

Table 6: Box's Test of Equality of Covariance Matrices

Box's M 10.651
F 1.727

dfi 6

df2 102522.855
Sig. 110

The assumption of the equality of error variance

Levene's test was used to examine the assumption of
the equality of error variance. The results indicated
that the error variance was equal in the research

groups since the observed F was not significant at
the P<0.05 level. Table 7 shows a summary of the
results related to the assumption of equality of the
error variance.

Table 7: Levene's Test of Equality of Error Variance

Levene Statistic df1 df2 Sig.
Pretest Based on Mean .011 1 119 919
Posttest Based on Mean .190 1 119 .664
Follow-up Based on Mean .015 1 119 .902

The assumption of the equality of covariances
Mauchly's Test of Sphericity was used to examine the
assumption of equality of covariances. The results
showed that the assumption of equality of
covariances has been fulfilled because the obtained
F is not significant at the P<0.05 level. Therefore,
the Sphericity Assumed test was used. Table 8
presents a summary of the results related to this
assumption. Based on the results of Tables 6, 7, and
8, all three assumptions of repeated analysis of
variance have been fulfilled. The results of Pillai's
Trace test (Table 9) indicated that the null
hypothesis is rejected and there is a significant
difference between the acupuncture and control
groups at different times at least in one case
(P<0.05).

To further examine these results, they were
reported in Tables 10 and 12. The results of the
Sphericity Assumed test reported in Table 10 showed
that the severity of pain at different pre-test, post-

test, and follow-up were significantly different
(F=35.57, P<0.05). Based on this table, the
interaction effect of group and time is also
significant (F=9.83, P<0.05). Hence, the headache
scores of the participants of different groups
changed differently in the pre-test, post-test, and
follow-up stages. To identify these changes, the
post-hoc LSD test was used. Table 11 shows the
results of this test. It indicates that there is a
significant difference between the headache severity
scores of the participants in the pre-test compared
to the post-test and follow-up stages (P<0.05).
However, no significant difference was found
between post-test and follow-up scores (P>0.05).
Additionally, the results of Tests of Between-
Subjects Effects, which are reported in Table 12,
indicated that the severity of headache is different
in the experimental and control groups (F=4.64,
P<0.05). Chart 2 presents a summary of the above
results.
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Figure 2: Interaction effect of group and time on headache severity
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Table 8: Mauchly's Test of Sphericity

Within Subjects Mauchly's W Approx. Chi- df Sig. Epsilon
Effect Square Greenhouse-Geisser Huynh-Feldt Lower-bound
Time .977 2.796 2 .247 977 1.000 .500

Table 9: Multivariate Tests

Effect Value F Hypothesis df Error df Sig. Partial Eta Squared
Time .373 35.128 2.000 118.000 .000 .373
Time * Group 141 9.710 2.000 118.000 .000 141

Table 10: Tests of Within-Subjects Effects

Source Type Il Sum of Squares df Mean Square F Sig. Partial Eta Squared
Time 6935.194 2 3467.597 35.573 .000 .230

Time * Group 1917.057 2 958.528 9.833 .000 .076

Error(Time) 23200.084 238 97.479

Table 11: Pairwise Comparisons

(I) Time (J) Time Mean Difference (I-J) Std. Error Sig. 95% Confidence Interval for Difference
Lower Bound Upper Bound
Pretest Posttest 8.848" 1.184 .000 6.504 11.193
Follow-up 9.645 1.352 .000 6.968 12.323
Posttest Pretest -8.848" 1.184 .000 -11.193 -6.504
Follow-up 797 1.266 .530 -1.711 3.304
Follow-up Pretest -9.645" 1.352 .000 -12.323 -6.968
Posttest -.797 1.266 .530 -3.304 1.711

"The mean difference is significant at the .05 level.
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Table 12: Tests of Between-Subjects Effects

Source Type Il Sum of Squares df Mean Square F Sig. Partial Eta Squared
Intercept 870102.877 1 870102.877 1159.420 .000 .907

Group 3487.065 1 3487.065 4.647 .033 .038

Error 89305.200 119 750.464
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Discussion

The results of the present study showed that
acupuncture can reduce the severity of migraine
headaches of the participants compared to the
control group. The results also showed that the
severity of migraine headaches decreased
significantly in the post-test and follow-up stages
compared to the pre-test stages. However, no
significant difference was observed between the
post-test and the follow-up stages. Urits et al.
(2020) indicated acupuncture is a safe, useful, and
accessible alternative treatment for some
migraine patients (27). The results of a study
revealed that manual acupuncture can reduce
headache days and migraine attacks compared to
sham acupuncture (63). Another study also showed
that acupuncture can reduce headache days and
can be used as an adjunctive treatment in
migraine prevention. Acupuncture also reduced
medication use in the short and long term (43).
Another study also revealed that acupuncture was
more effective in reducing migraine recurrence in
the long term (20 weeks after treatment)
compared to sham acupuncture or control (64).
However, the results of a study in the first
trimester after treatment showed that patients
treated with real acupuncture compared to sham
acupuncture had fewer migraine days and lower
pain severity. The patient's pain threshold also
increased. However, after one year of follow-up,
these effects were lost (65). Supasiri et al. (2022)
showed that groups with 5-session and 10-session
treatment did not differ from each other in
migraine prevention, headache severity, and
improvement of quality of life (53). The results of
other human studies also support the effectiveness
of acupuncture (49, 51, 52, 66, and 67). A number
of systematic reviews and meta-analyses also
support this result (27, 46-48). The results of a
meta-analysis in 2023 indicated that the right
thalamus, the right insula, the left anterior
cingulate, the right superior frontal gyrus, the
right middle frontal gyrus, and the postcentral
gyrus regions are involved in brain responses to
acupuncture (45). A systematic review conducted
on rats suffering from migraine also showed that
acupuncture can reduce migraine in rats by
inhibiting the dilation of meningeal vessels and
reducing neuro-inflammation (42).

Despite much evidence about the effectiveness of
acupuncture in reducing the severity of migraine,
studies did not show the effectiveness of
acupuncture compared to control groups. Linde et
al. (2005) showed that real and fake acupuncture
was more effective than the waiting group in
reducing migraine headaches, which is in line with
the present study. However, there was no
statistically significant difference between real
and fake acupuncture (54). Since the control group
of the present study was on the waiting list and
sham acupuncture was not used, we could
compare the results in this field. However, as

noted, sham acupuncture has physiological effects
on patients and can have greater effects than
untreated control groups (60, 62).

The study by Farahmand et al. (56) can also be
explained by the same mechanism. Lavies et al.
(1998) investigated 12 patients with chronic
migraine and showed that laser acupuncture
compared to placebo (dummy laser acupuncture)
does not significantly affect the patients’ migraine
(55). This inconsistency of results can be
attributed to the different treatment methods
used in these two studies. The present study
suffered some limitations. The wuse of a
convenience sampling method and access to only
one Clinic (Masih Clinic) in Tehran can affect the
generalizability of the data. Also, since the study
with a one-year follow-up showed that the effects
of real acupuncture compared to sham
acupuncture were lost in the one-year follow-up
(65), it is recommended to use long follow-ups in
future studies for other control groups such as the
waiting list.

Conclusion

The results of this study revealed that acupuncture
can significantly reduce migraine headaches
compared to the control group, so the scores of
the patients decreased significantly in the post-
test and follow-up stages compared to the pre-test
stage. However, no significant was found between
the post-test and the follow-up stages.

References

1. Goadsby PJ, Lipton RB, Ferrari MD.
Migraine—current  understanding  and
treatment. New England journal of
medicine. 2002;346(4):257-70.

2. Katsarava Z, Buse DC, Manack AN, Lipton
RB. Defining the differences between
episodic migraine and chronic migraine.
Current pain and headache reports.
2012;16:86-92.

3. Gomez-Pilar J, Martinez-Cagigal V,
Garcia-Azorin D, Gomez C, Guerrero A,
Hornero R. Headache-related circuits and
high frequencies evaluated by EEG, MRI,
PET as potential biomarkers to
differentiate  chronic and episodic
migraine: Evidence from a systematic
review. The Journal of Headache and
Pain. 2022;23(1):1-14.

4, Stokes M, Becker WJ, Lipton RB, Sullivan
SD, Wilcox TK, Wells L, et al. Cost of
health care among patients with chronic
and episodic migraine in Canada and the
USA: results from the International
Burden of Migraine Study (IBMS).
Headache: The Journal of Head and Face
Pain. 2011;51(7):1058-77.

5. Pradeep R, Nemichandra S, Harsha S,
Radhika K. Migraine disability, quality of
life, and its predictors. Annals of
neurosciences. 2020;27(1):18.

w Journal of Complementary Medicine Research | Volume 14 | Issue 5 | 2023




Samaneh Mollaei et al: The effect of acupuncture in reducing the severity of migraine headaches: a randomized

10.

11.

12.

13.

14.

15.

16.

17.

18.

' Journal of Complementary Medicine Research | Volume 14 | Issue 5 | 2023

controlled clinical trial

Adams AM, Buse DC, Leroux E, Lanteri-
Minet M, Sakai F, Matharu MS, et al.
Chronic  Migraine  Epidemiology and
Outcomes-International (CaMEO-1) Study:
Methods and multi-country baseline
findings for diagnosis rates and care.

Cephalalgia.
2023;43(6):03331024231180611.
Lipton RB, Bigal ME. Migraine:

epidemiology, impact, and risk factors for
progression. Headache: The Journal of
Head and Face Pain. 2005;45:53-513.
Andreou AP, Edvinsson L. Mechanisms of
migraine as a chronic evolutive condition.
The journal of headache and pain.
2019;20(1):1-17.

Mahmoudian A, Ebrahim Babaei M, Jafari
M. The Reasons for and Satisfaction from
Using Acupuncture in Isfahan. Journal of
Isfahan Medical School.
2012;29(166):2280-8.

Sh G, M G, Kh H. Therapeutic effects of
acupuncture on patients with migraine: a
before-after study. Tehran University
Medical Journal. 2008;66(7):475-9.

White A, Ernst E. A brief history of
acupuncture. Rheumatology.
2004;43(5):662-3.

Urits I, Wang JK, Yancey K, Mousa M, Jung
JW, Berger AA, et al. Acupuncture for the
management of low back pain. Current
Pain and Headache Reports. 2021;25:1-
10.

Wu B, Yang L, Fu C, Jian G, Zhuo Y, Yao
M, et al. Efficacy and safety of
acupuncture in treating acute low back
pain: a systematic review and bayesian
network meta-analysis. Ann Palliat Med.
2021;10(6):6156-67.

Trigkilidas D. Acupuncture therapy for
chronic lower back pain: a systematic
review. The Annals of The Royal College
of Surgeons of England. 2010;92(7):595-8.
Sun Y, Gan TJ, Dubose J, Habib A.
Acupuncture and related techniques for
postoperative pain: a systematic review
of randomized controlled trials. British
journal of anaesthesia. 2008;101(2):151-
60.

Shah S, Godhardt L, Spofford C.
Acupuncture and postoperative pain
reduction. Current Pain and Headache
Reports. 2022;26(6):453-8.

Ko HF, Chen C-H, Dong K-R, Wu H-C.
Effects of acupuncture on postoperative
pain after total knee replacement:
Systematic literature review and meta-
analysis. Pain Medicine. 2021;22(9):2117-
27.

Yu W-Y, Ma L-X, Zhang Z, Mu J-D, Sun T-
Y, Tian Y, et al. Acupuncture for primary
dysmenorrhea: a potential mechanism
from an anti-inflammatory perspective.
Evidence-Based @ Complementary  and
Alternative Medicine. 2021;2021.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Chen B, Guo Q, Zhang Q, Di Z, Zhang Q.
Revealing the Central Mechanism of
Acupuncture for Primary Dysmenorrhea
Based on Neuroimaging: A Narrative
Review. Pain Research and Management.
2023;2023.

Witt CM, Reinhold T, Brinkhaus B, Roll S,
Jena S, Willich SN. Acupuncture in
patients with dysmenorrhea: a
randomized study on clinical
effectiveness and cost-effectiveness in
usual care. American journal of obstetrics
and gynecology. 2008;198(2):166. e1-. 8.
Liu S-C, Qiao X-F, Tang Q-X, Li X-G, Yang
J-H, Wang T-Q, et al. A retrospective
study of acupuncture as an adjunctive
therapy to topical ibuprofen for chronic
knee pain due to osteoarthritis. Medicine.
2019;98(17).

ChenZ, MaC, XulL, WuZ HeY, XuK, et
al. Laser acupuncture for patients with
knee osteoarthritis: a systematic review
and meta-analysis of randomized placebo-
controlled trials. Evidence-Based
Complementary and Alternative Medicine.
2019;2019.

Berger AA, Liu Y, Mosel L, Champagne KA,
Ruoff MT, Cornett EM, et al. Efficacy of
dry needling and acupuncture in the
treatment of neck pain. Anesthesiology
and pain medicine. 2021;11(2).

Patel M, Urits |, Kaye AD, Viswanath O.
The role of acupuncture in the treatment
of chronic pain. Best Practice & Research
Clinical Anaesthesiology. 2020;34(3):603-
16.

Yan C-Q, Huo J-W, Wang X, Zhou P, Zhang
Y-N, Li J-l, et al. Different degree
centrality changes in the brain after
acupuncture on contralateral or
ipsilateral acupoint in patients with
chronic shoulder pain: a resting-state fMRI
study. Neural plasticity. 2020;2020.

Xu H, Chen Y, Tao Y, Zhang Y, Zhao T,
Wang M, et al. Modulation effect of
acupuncture treatment on chronic neck
and shoulder pain in female patients:
Evidence from periaqueductal gray-based
functional connectivity. CNS neuroscience
& therapeutics. 2022;28(5):714-23.

Urits |, Patel M, Putz ME, Monteferrante
NR, Nguyen D, An D, et al. Acupuncture
and its role in the treatment of migraine
headaches. Neurology and therapy.
2020;9:375-94.

Zheng H, Gao T, Zheng Q-H, Lu L-Y, Hou
T-H, Zhang S-S, et al. Acupuncture for
patients with chronic  tension-type
headache: a randomized controlled trial.
Neurology. 2022;99(14):e1560-€9.

Kaplan G. A brief history of acupuncture's
journey to the west. The Journal of
Alternative and Complementary Medicine.
1997;3(supplement 1):s-5-s-10.

Han J, Terenius L. Neurochemical basis of
acupuncture analgesia. Annual review of




Samaneh Mollaei et al: The effect of acupuncture in reducing the severity of migraine headaches: a randomized

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

controlled clinical trial

pharmacology and
1982;22(1):193-220.
LiuL, Tian T, Li X, Wang Y, Xu T, Ni X, et
al. Revealing the neural mechanism
underlying the effects of acupuncture on
migraine: a systematic review. Frontiers
in Neuroscience. 2021;15:674852.

Chang C-M, Yang C-P, Yang C-C, Shih P-H,
Wang S-J. Evidence of potential
mechanisms  of  acupuncture  from
functional MRI data for migraine
prophylaxis. Current Pain and Headache
Reports. 2021;25:1-8.

Tang Y, Yin H-y, Liu J, Rubini P, Illes P.
P2X receptors and acupuncture analgesia.
Brain research bulletin. 2019;151:144-52.
Zhang D, Ding G, Shen X, Yao W, Zhang Z,
Zhang Y, et al. Role of mast cells in
acupuncture effect: a pilot study.
Explore. 2008;4(3):170-7.

Chang F-C, Tsai H-Y, Yu M-C, Yi P-L, Lin J-
G. The central serotonergic system
mediates the analgesic effect of
electroacupuncture on ZUSANLI (ST36)
acupoints. Journal of biomedical science.
2004;11(2):179-85.

Harris RE, Zubieta J-K, Scott DJ, Napadow
V, Gracely RH, Clauw DJ. Traditional
Chinese acupuncture and placebo (sham)
acupuncture are differentiated by their
effects on p-opioid receptors (MORs).
Neuroimage. 2009;47(3):1077-85.

Chen Y-H, Lee H-J, Lee MT, Wu Y-T, Lee
Y-H, Hwang L-L, et al. Median nerve
stimulation induces analgesia via orexin-
initiated endocannabinoid disinhibition in
the periaqueductal gray. Proceedings of
the National Academy of Sciences.
2018;115(45):E10720-E9.

Zhang R, Lao L, Ren K, Berman BM.
Mechanisms of acupuncture-
electroacupuncture on persistent pain.
Anesthesiology. 2014;120(2):482-503.

Cao X-d, Xu S-f, Lu W-x. Inhibition of
sympathetic nervous system by
acupuncture. Acupuncture & Electro-
Therapeutics Research. 1983;8(1):25-35.
Torres-Rosas R, Yehia G, Pefa G, Mishra
P, del Rocio Thompson-Bonilla M, Moreno-
Eutimio MA, et al. Dopamine mediates
vagal modulation of the immune system
by electroacupuncture. Nature medicine.
2014;20(3):291-5.

Lin J-G, Kotha P, Chen Y-H.
Understandings of acupuncture
application and mechanisms. American
journal of Translational Research.
2022;14(3):1469.

Su P, Xie X, Xu Y, Luo X, Niu J, Jin Z.
Effectiveness of acupuncture in migraine
rats: A systematic review. Plos one.
2023;18(1):e0280556.

Musil F, Pokladnikova J, Pavelek Z, Wang
B, Guan X, Valis M. Acupuncture in
migraine prophylaxis in Czech patients:
an open-label randomized controlled

toxicology.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

trial.  Neuropsychiatric disease and
treatment. 2018:1221-8.

Da Silva AN. Acupuncture for migraine
prevention. Headache: The Journal of
Head and Face Pain. 2015;55(3):470-3.
Zhao J, Guo L-x, Li H-r, Gou X-y, Liu X-b,
Zhang Y, et al. The effects of
acupuncture therapy in migraine: An
activation likelihood estimation meta-
analysis. Frontiers in Neuroscience.
2023;16:1097450.

Guo W, Cui H, Zhang L, Du R, Yuan H,
Zheng S. Acupuncture for the Treatment
of Migraine: An Overview of Systematic
Reviews. Current Pain and Headache
Reports. 2023:1-19.

Zhang N, Houle T, Hindiyeh N, Aurora SK.
Systematic review: acupuncture vs
standard pharmacological therapy for
migraine prevention. Headache: The
Journal of Head and Face Pain.
2020;60(2):309-17.

Ou M-Q, Fan W-H, Sun F-R, Jie W-X, Lin
M-J, Cai Y-J, et al. A systematic review
and meta-analysis of the therapeutic
effect of acupuncture on migraine.
Frontiers in neurology. 2020;11:596.
Coeytaux RR, Befus D. Role of
acupuncture in  the treatment or
prevention of migraine, tension-type
headache, or chronic headache disorders.
Headache: The Journal of Head and Face
Pain. 2016;56(7):1238-40.

Liu L, Zhang C-S, Liu H-L, He F, Lyu T-L,
Zeng L, et al. Acupuncture for
menstruation-related migraine
prophylaxis: A multicenter randomized
controlled trial. Frontiers in
Neuroscience. 2022;16:992577.

Allais G, De Lorenzo C, Quirico PE, Airola
G, Tolardo G, Mana O, et al. Acupuncture
in the prophylactic treatment of migraine
without aura: a comparison with
flunarizine. Headache: The Journal of
Head and Face Pain. 2002;42(9):855-61.

Li Y, Zheng H, Witt CM, Roll S, Yu S-g,
Yan J, et al. Acupuncture for migraine
prophylaxis: a randomized controlled
trial. Cmaj. 2012;184(4):401-10.

Supasiri T, Jariengprasert C, Phithaksilp
M, Sangtongpanichakul P, Anotayanonth
S, Buranatawonsom T, et al. A

randomized controlled clinical trial
comparing different numbers of
acupuncture sessions for migraine.

Acupuncture in Medicine. 2022;40(3):215-
23.

Linde K, Streng A, Jirgens S, Hoppe A,
Brinkhaus B, Witt C, et al. Acupuncture
for patients with migraine: a randomized
controlled trial. Jama.
2005;293(17):2118-25.

Lavies NG. Laser acupuncture for
migraine and muscle tension headache: a
double-blind controlled trial. Acupuncture
in Medicine. 1998;16(2):73-6.

Journal of Complementary Medicine Research | Volume 14 | Issue 5 | 2023




Samaneh Mollaei et al: The effect of acupuncture in reducing the severity of migraine headaches: a randomized

56.

57.

58.

59.

60.

61.

' Journal of Complementary Medicine Research | Volume 14 | Issue 5 | 2023

controlled clinical trial

Farahmand S, Shafazand S, Alinia E,
Bagheri-Hariri S, Baratloo A. Pain
management using acupuncture method
in migraine headache patients; a single
blinded randomized clinical trial.
Anesthesiology and pain  medicine.

2018;8(6).
Seydi P, Bagheri-Nesami M,
Mohammadpour-Tahamtan RA,

Cheraghmakani H, Madani Z. Efficacy of
Acupressure on Intensity of Acute
Migraine in Patients Attending an
Emergency Department: A Randomized
Clinical Trial. Journal of Mazandaran
University of Medical Sciences.
2021;31(203):83-94.

Bijur PE, Silver W, Gallagher EJ.
Reliability of the visual analog scale for
measurement of acute pain. Academic
emergency medicine. 2001;8(12):1153-7.

Jia J, Yan C, Zheng X, Shi A, Li Z, Xu L, et
al. Central Mechanism of Acupuncture
Treatment in Patients with Migraine:
Study Protocol for Randomized Controlled
Neuroimaging Trial. Journal of Pain
Research. 2023:129-40.

MacPherson H, Vertosick E, Lewith G,
Linde K, Sherman KJ, Witt CM, et al.
Influence of control group on effect size
in trials of acupuncture for chronic pain:
a secondary analysis of an individual
patient data meta-analysis. PloS one.
2014;9(4):€93739.

Chen H, Ning Z, Lam WL, Lam W-Y, Zhao
YK, Yeung JWF, et al. Types of control in
acupuncture clinical trials might affect
the conclusion of the trials: a review of
acupuncture on pain management.

62.

63.

64.

65.

66.

67.

Journal of Acupuncture and Meridian
Studies. 2016;9(5):227-33.

Linde K, Niemann K, Meissner K. Are sham
acupuncture interventions more effective
than (other) placebos? A re-analysis of
data from the Cochrane review on
placebo effects. Complementary Medicine
Research. 2010;17(5):259-64.

XuS, Yu L, Luo X, Wang M, Chen G, Zhang
Q, et al. Manual acupuncture versus sham
acupuncture and usual care for
prophylaxis of episodic migraine without
aura: multicentre, randomised clinical
trial. Bmj. 2020;368.

Zhao L, Chen J, Li Y, Sun X, Chang X,
Zheng H, et al. The long-term effect of
acupuncture for migraine prophylaxis: a
randomized clinical trial. JAMA internal
medicine. 2017;177(4):508-15.

Wang Y, Xue CC, Helme R, Da Costa C,
Zheng Z. Acupuncture for frequent
migraine: a randomized, patient/assessor
blinded, controlled trial with one-year
follow-up. Evidence-Based
Complementary and Alternative Medicine.
2015;2015.

Gu T, Lin L, Jiang Y, Chen J, D’Arcy RC,
Chen M, et al. Acupuncture therapy in
treating migraine: results of a magnetic
resonance spectroscopy imaging study.
Journal of pain research. 2018:889-900.
Olivier S, Antonioni A, Mezzetta B,
Capone JG, Pugliatti M, Granieri E. A trial
to prove the efficacy of acupuncture as a
therapeutic support in pharmacological
prophylaxis for migraine and tension-type
headache. Pilot study.






