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Disease-Related Factors Associated with Acupuncture
Response in Patients with Chronic Tension-Type Headache:
A Secondary Analysis of A Randomized Controlled Trial*

CAO Wei', WANG Lu', HOU Ting-hui', SHI Yun-zhou', ZHENG Qian-hua’, ZHENG Hui', ZOU Zi-hao',
QIN Di', YANG Qian', CHEN Si-jue', WANG Hai-yan', XIAO Xian-jun®, and LI Ying'

ABSTRACT Objective: To explore the demographic and disease-related factors associated with acupuncture
response in patients with chronic tension-type headache (CTTH). Methods: Using data from the randomized
clinical trial (218 cases) consisting of 4 weeks of baseline assessment, 8 weeks of treatment, and 24 weeks
of follow-up, participants were regrouped into responders (at least a 50% reduction in monthly headache days
at week 16 compared with baseline) and non-responders. Twenty-three demographic and disease-related
factors associated with acupuncture response in 183 participants were analyzed by multivariable logistic
regression. Results: One hundred and nineteen (65.0%) participants were classified as responders. Four factors
were significantly independently associated with acupuncture response, including treatment assignment,
headache intensity at baseline, and 2 domains [general health (GH) and social functioning (SF)] from the
36-Item Short Form Health Survey quality of life questionnaire. Treatment assignment was associated with non-
response: participants receiving true acupuncture were 3-time more likely to achieve a CTTH response than
those receiving superficial acupuncture [odds ratio (OR) 0.322, 95% confidence interval (Cl) 0.162 to 0.625,
P=0.001]. Compared with patients with mild-intensity headache, patients with moderate-intensity headache
were twice as likely to respond to acupuncture (OR 2.001, 95% CI 1.020 to 4.011, P=0.046). The likelihood of
non-response increased by 4.5% with each unit increase in the GH grade (OR 0.955, 95% Cl 0.917 to 0.993,
P=0.024) while decreased by 3.8% with each unit increase in the SF grade (OR 1.038, 95% CIl 1.009 to 1.069,
P=0.011). Conclusions: Greater headache intensity, lower GH score, and higher SF score were associated with
better acupuncture responses in CTTH patients. These 3 factors require independent validation as predictors of
acupuncture effectiveness in CTTH.
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Tension-type headache (TTH) is the most
commonly seen primary headache in clinical practice.
TTH occurs at any age and affects 38% of the global
population.” Chronic TTH (CTTH) is defined when
TTH occurs more than 15 times per month, and CTTH
has a lifetime prevalence of 30%—78%.%% Patients
with TTH often present with mild-to-moderate intensity
dull, pressing, or tight headaches that do not generally
worsen with daily activities but may be accompanied
by photophobia or phonophobia.® Frequent repeated
headaches make CTTH patients suffer from mental
anxiety, depression, and insomnia, which seriously
affect their daily lives.“®

The value of acupuncture as an effective

treatment for headache is increasingly recognized, and
numerous clinical trials”® and systematic reviews"®""

@ Springer

have shown that acupuncture significantly decreased
the number of headache days, headache intensity,
36-ltem Short Form Health Survey (SF-36) quality
of life scores, and medication used in patients
with CTTH. Our previous study demonstrated the
effectiveness of 8-week acupuncture treatment for the
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prevention of CTTH."® However, the clinical effect of
acupuncture is not only affected by specific factors, but
also by non-specific factors, such as patient's general
health, psychological status, and circumstances."®'?
Therefore, the influence of these factors on the
effect of acupuncture for CTTH must be taken into
account. It has been shown that acupuncture is more
effective in patients with chronic pain who live with
other people, have experienced other treatment
failures, and have a history of effective acupuncture
treatment.""™ The mode of acupuncture stimulation,
duration of needle retention, and frequency of
treatment have also been shown to be important
factors affecting acupuncture effect for TTH."®
However, the effect of disease and patient factors on
acupuncture effect in CTTH are unknown.

Therefore, here we performed a secondary
analysis of a preliminary randomized controlled trial
(RCT) to explore the impacts of different dimensions of
the disease state, patient's psychological status, and
quality of life on acupuncture effect in CTTH patients.

METHODS

Overview of Original Trial

A detailed protocol of the RCT was reported
previously."® Briefly, the trial was a parallel design,
patient- and assessor-blinded RCT conducted at
the Teaching Hospital of Chengdu University of
Traditional Chinese Medicine from June 1, 2017 to
September 10, 2020. In the trial, patients received 4
weeks of baseline assessment (before randomization,
week —4 to week 0), 8 weeks of treatment (week 1
to week 8), and 24 weeks of follow-up (week 9 to
week 32). A total of 1,230 potential candidates were
screened, of whom 218 subjects were included, 110
in the true acupuncture (TA) group and 108 in the
superficial acupuncture (SA) group. The primary
outcome was the proportion of participants with at
least a 50% reduction in monthly headache days at
week 16. Secondary outcomes included the number
of monthly headache days, headache intensity, use of
medication to relieve headache symptoms, and safety
outcome. The Regional Institutional Review Board
of Trials for Traditional Chinese Medicine in Sichuan
Province reviewed the protocol, which also conformed
to the Helsinki declaration. Every participant was
well informed and signed an informed consent form,
and the trial was registered on clinicaltrials.gov (No.
NCT03133884).
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Secondary Analysis Design

To explore factors related to acupuncture
effectiveness for treatment of CTTH, the TA and SA
data were re-analyzed, and patients with no less than
50% of the total number of planned treatments were
included in the analysis. The monthly headache days
at week 16 were compared with those at week 0,
and those with a reduction of =50% were defined as
the "response group" and those with <50% reduction
were defined as the "non-response group".

In this analysis, we hypothesized that the
baseline characteristics of participants may be
associated with acupuncture response. The following
factors from the baseline period were included
in the analysis: (1) demographic data [sex, body
mass index (BMI), ethnicity, marital status, income
level, education degree level]; (2) history of chronic
headache (disease course, auras, headache location,
headache features, mean duration of headache,
accompanying symptoms, headache remission);
(3) history of headache over 4-week baseline [monthly
headache days, headache intensity, mean Visual
Analog Scale score, mean headache duration, number
of accompanying symptoms, medication to relieve
acute headache symptoms]; (4) SF-36 score [including
physical functioning, role-physical, role-emotional,
health transition, general health (GH), vitality, social
functioning (SF), mental health, and bodily pain
domains]; (5) Hamilton Anxiety Scale (HAMA) score,
and (6) Hamilton Depression Scale (HAMD) score. In
addition, considering that treatment assignment could
impact the results, so it was also included in the model.

Statistical Analysis

R software (v4.1.0, https://www.r-project.org/) was
used for statistical analysis. Univariable comparisons of
demographic and disease-related factors between the
response and non-response groups were performed
using the compareGroups package. Qualitative
variables are expressed as counts and percentages
and were compared using the Chi-squared test or
Fisher's exact test. Quantitative variables are described
as mean * standard deviation (x +s) or medians
with interquartile ranges (IQRs). Normally distributed
and non-normally distributed quantitative variables
were compared using Student's t-test and the Mann-
Whitney U test, respectively. In the univariable analysis,
variables significant at the 0.25 level were selected as
candidates for multivariate logistic regression."” Before
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performing logistic regression analysis, the variance
inflation factor (VIF) was used to detect multicollinearity
between independent variables. Then the candidate
variables were used in multivariable logistic regression
analysis using the gim function of the AER package
to identify independent risk factors after adjusting for
potential confounders. P-values <0.05 were considered
statistically significant.

RESULTS

Univariable Analysis

The 23 demographic and disease-related factors
in responders are shown in Table 1. A total of 183
participants were analyzed, of whom 119 (65.0%) were
classified as responders. Among them, 74 participants
(62.2%) were from the TA group and 45 (37.8%) were
from the SA group. The univariable analysis indicated
that treatment assignment, monthly headache days,
and SF were related to acupuncture response (P<0.05).
Moreover, preliminary analyses showed 20 factors,
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such as sex, BMI, ethnicity, marital status, income
level, course of disease, accompanying symptoms,
HAMA, HAMD, etc., were not significant (P>0.05).

Logistic Regression

After univariable analyses, 7 factors, including
treatment assignment, feature of headache, monthly
headache days at baseline, headache intensity at
baseline, mean duration of headache at baseline,
GH, and SF, were identified for subsequent logistic
regression with backward elimination, which revealed
4 factors significantly associated with acupuncture
response, i.e. treatment assignment, headache
intensity at baseline, and 2 domains of SF-36
(GH and SF, P<0.05, Table 2). Treatment assignment
was associated with non-response: participants
receiving TA were 3-time more likely to achieve a CTTH
response than those receiving SA (OR 0.322, 95% CI
0.162 to 0.625, P=0.001). The odds of acupuncture
response in patients with moderate-intensity headache

Table 1. Demographic and Disease-Related Factors of Acupuncture Response in Patients with CTTH [Case (%)]

Non-response Response group

Variable All (183 cases) group (64 cases) (119 cases) OR 95%CI P-value
Treatment assignment 0.001
True acupuncture 97 (53.0) 23 (35.9) 74 (62.2) Ref. Ref.
Superficial acupuncture 86 (47.0) 41 (64.1) 45 (37.8) 0.34 0.18t00.64
Demographic characteristics
Sex 0.339
Male 48 (26.2) 20(31.2) 28 (23.5) Ref.  Ref.
Female 135 (73.8) 44 (68.8) 91 (76.5) 148 07410291
BMI [kg/m’, X+ 8] 22.40+2.96 22.60+2.74 2230+3.08 097 087t01.07 0.483
Ethnicity 1.000
Minority 5(2.7) 2(3.1) 3(2.5) Ref.  Ref.
Han 178 (97.3) 62 (96.9) 116 (97.5) 127 0.14t0858
Marital status 0.678
Married 153 (83.6) 55 (85.9) 98 (82.4) Ref.  Ref.
Unmarried 30 (16.4) 9(14.1) 21 (17.6) 130 057t03.19
Income level 0.444
<6500 139 (76.0) 46 (71.9) 93 (78.2) Ref. Ref.
>6500 44 (24.0) 18 (28.1) 26 (21.8) 0.71 0.36to0 1.46
Education background
Not highly educated 106 (57.9) 36 (56.2) 70 (58.8) Ref.  Ref.
Highly educated 77 (42.1) 28 (43.8) 49 (41.2) 090 049t01.67
Clinical features of disease
Course of disease [Year, median (IQR 25-75)] 9.0[3.0,15.2] 8.7[2.4,15.0] 9.0[35,16.0] 1.00 0.98t01.03 0.623
Aura 0.778
No 151 (82.5) 54 (84.4) 97 (81.5) Ref.  Ref.

(To Be Continued)
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(Continued)
Variable All (183 cases) g'r\:g;r(‘éjpé’:;:s) Re?ffgizgé‘s’;‘p OR 95%Cl P-value
Yes 32 (17.5) 10 (15.6) 22 (18.5) 121 05410288
Location of headache 0.936
Fixed 145 (79.2) 50 (78.1) 95 (79.8) Ref.  Ref.
Unfixed 38 (20.8) 14 (21.9) 24 (20.2) 090 043t01.94
Feature of headache 0.120
Throbbing 39 (21.3) 9(14.1) 30(25.2) Ref.  Ref.
Swelling 105 (57.4) 39 (60.9) 66 (55.5) 051 021t01.17
Crushing 32 (17.5) 15 (23.4) 17 (14.3) 035 0.12t00.96
Others 7(3.8) 1(1.6) 6 (5.0) 162 0.221046.1
Mean duration of headache 0.990
<4h 53 (29.0) 18 (28.1) 35 (29.4) Ref.  Ref.
>4h 130 (71.0) 46 (71.9) 84 (70.6) 094 047t01.84
Accompanying symptoms 0.586
No 108 (59.0) 40 (62.5) 68 (57.1) Ref.  Ref.
Yes 75 (41.0) 24 (37.5) 51 (42.9) 125 06710235
Remission of headache 1.000
Remission on medication 82 (44.8) 29 (45.3) 53 (44.5) Ref. Ref.
Spontaneous remission 101 (55.2) 35 (54.7) 66 (55.5) 1.03 0.56t0 1.91
Disease status at 4-week baseline
Monthly headache days [Median (IQR 25-75)] 23.0[15.0,28.0] 26.5[15.8,28.0] 20.0[15.0,28.0] 0.94 0.89t00.99 0.026
Headache intensity 0.086
Mild 98 (53.6) 41 (64.1) 57 (47.9) Ref.  Ref.
Moderate 79 (43.2) 21(32.8) 58 (48.7) 197 1.05t03.80
Severe 6 (3.3) 2(3.1) 4(3.4) 139 024t011.6
Mean VAS score (X + S) 4.47+1.74 4.46+1.78 448+1.72 1.01 0.85t01.20 0.929
Mean duration of headache [h, median (IQR 25-75)] 6.6[4.0, 12.0] 7.4[5.0,12.1] 6.3[33,120] 096 091t01.02 0.132
Number of accompanying symptoms [Median (IQR 25-75)]  0.0[0.0, 5.0] 0.0[0.0, 4.0] 0.0[0.0, 6.0] 101  096101.07 0.378
Acute medication 1.000
No 123 (67.2) 43 (67.2) 80 (67.2) Ref.  Ref.
Yes 60 (32.8) 21 (32.8) 39 (32.8) 100 05210193
SF-36 [Score, median (IQR 25-75)]
Physical functioning 95.0[90.0, 100.0] 95.0[90.0, 100.0] 95.0[90.0, 100.0] 1.01 0.981t01.04 0.825
Role-physical 50.0[0.0,100.0] 50.0[0.0,100.0] 50.0[0.0,100.0] 1.00 099t01.01 0.940
Role-emotional 33.3[0.0,100.0] 33.3[0.0, 100.0] 33.3[0.0,100.0] 1.00 099t01.00 0.344
Health transition 50.0[50.0,75.0] 75.0[50.0,75.0] 50.0[50.0,75.0] 1.00 0.98t01.01 0.650
General health 45.0[40.0,52.0] 48.5[40.0,52.0] 45.0[40.0,52.0] 0.97 0.94t01.01 0.125
Vitality 55.0[50.0,60.0] 55.0[50.0, 60.0] 55.0[50.0,60.00 1.00 097t01.03 0.779
Social functioning 62.5[50.0,62.5] 56.2[50.0, 62.5] 62.5[50.0,62.5] 1.03 1.01t01.06 0.039
Mental health 56.0[52.0,64.0] 60.0[52.0,64.0] 56.0[52.0,640] 099 096t01.02 0.608
Bodily pain 31.0[22.0,32.0] 22.0[22.0,41.0] 31.0[22.0,31.5] 099 097t01.01 0.776
HAMA [Score, median (IQR 25-75)] 11.0[7.0,160]  115[7.0,160]  100[7.0,155] 1.00 095t01.05 0.395
HAMD [Score, median (IQR 25-75)] 8.0[5.0, 12.0] 9.0(5.0, 12.0] 8.0[5.0,120] 1.00 094101.05 0.682

Notes: CTTH: chronic tension-type headache; OR: odds ratio; Cl: confidence interval; Ref.: reference; BMI: body mass index; VAS: Visual
Analog Scale; HAMA: Hamilton Anxiety Scale; HAMD: Hamilton Depression Scale; SF-36: 36-ltem Short Form Health Survey; IQR: interquartile

range; the same below
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Table 2. Potential Factors Related to Acupuncture Response by Backward Logistic Regression
Vel Model 1 Model 2
OR 95% ClI P-value OR 95% ClI P-value
Treatment assignment 0.329 0.161 to 0.653 0.002 0.322 0.162 to 0.625 0.001
Headache intensity
Mild vs. moderate 2.117 1.043 to 4.406 0.040 2.001 1.020 to 4.011 0.046
Mild vs. severe 1.584 0.243 10 14.162 0.644 1.963 0.317 to 16.555 0.485
Moderate vs. severe 0.748 0.111 t0 6.870 0.774 0.981 0.154 to 8.404 0.984
SF-36
General health 0.952 0.911 to 0.991 0.020 0.955 0.917 t0 0.993 0.024
Social functioning 1.033 1.003 to 1.065 0.036 1.038 1.009 to 1.069 0.011

Notes: Model 1: adjusted for treatment assignment, feature of headache, monthly headache days at baseline, headache intensity at
baseline, mean duration of headache, general health, and social functioning. Model 2: adjusted for treatment assignment, headache intensity

at baseline, general health, and social functioning.

were twice that of those with mild-intensity headache
(OR 2.001, 95% CI 1.020 to 4.011, P=0.046). Further,
combining the data from moderate- and severe-
intensity patients, the results of logistic regression
analyses revealed that the effect of headache
intensity on acupuncture response persisted (OR 2.00,
95% CI 1.034 to 3.939, P=0.042). The likelihood
of non-response increased by 4.5% with each unit
increase in the GH grade (OR 0.955, 95% CI 0.917
to 0.993, P=0.024) while decreased by 3.8% with
each unit increase in the SF grade (OR 1.038, 95% ClI
1.009 to 1.069, P=0.011). There were no collinearities
between variables in the multivariable logistic
regression analysis (VIFs<5).

DISCUSSION

After pooling the data, this analysis showed
that treatment assignment, headache intensity at
baseline, GH grade, and SF grade were the potential
factors related to acupuncture response in CTTH
patients. Factors such as sex, BMI, ethnicity, marital
status, income level, education degree level, history
of chronic headache, HAMA score, and HAMD score
were not associated with acupuncture response.

Treatment assignment is a critical factor affecting
efficacy. Deqi sensation of acupuncture is closely related
to the depth, currently a "hot topic" in acupuncture
research."® Although SA is often used as a control
group, many studies have shown that it has efficacy,"”
sometimes not even inferior to TA.®'** SA techniques
might also have similar effects on biomarkers as the
so-called "real acupuncture" techniques,®" for example
similar blood oxygen level-dependent signal responses
between superficial and deep needling.”® We therefore

combined the SA and TA groups for efficacy analysis.
However, there is increasing evidence that TA has a
more significant effect on headache than SA,"%'*%
consistent with our results. A meta-analysis summarizing
28 functional magnetic resonance imaging studies found
that common activation patterns in the sensorimotor
cortical network and deactivation patterns in the limbic-
paralimbic-neocortical network were stronger after
acupuncture stimulation than after tactile stimulation.®”
This may also be due to stronger neuronal sensation, as
the sensory pattern of the acupuncture Deqi sensation
extended far from the stimulated site, whereas tactile
stimulation was localized.*”

With respect to headache intensity, our results
indicated greater acupuncture responses in CTTH
patients with moderate-intensity headaches compared
to those with mild-intensity headaches. Only 6 patients
in this cohort had severe headache intensity, and the
response to acupuncture in these patients was not
statistically different to that of mild- and moderate-
intensity patients in the logistic regression model. The
relationship was the same when data from moderate-
and severe-intensity patients were combined. In studies
of stress management and antidepressant treatment
for CTTH, patients with more severe headaches were
similarly found to have better treatment outcomes
than those with milder headaches.®® However, other
study has shown no association between headache
severity and efficacy.”” We speculate that these
conflicting findings may be related to differences in
the type of headache, intervention, and follow-up time
in different studies. Further studies are now needed
to understand the prognostic impact of monthly
headache days and headache intensity at baseline.
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In addition to headache-related variables, previous
study has also focused on associations between
psychological, emotional, health-related variables and
outcomes in CTTH.?®® GH is an important domain in
the SF-36 health survey and reflects the individual's
evaluation of health status and its development
trend. We found that lower GH scores, i.e., worse
self-evaluation of health status, were associated with
better responses to acupuncture in CTTH patients.
We hypothesize that patients with low GH scores are
more conscious of their health status and are more
likely to expect better treatment outcomes. Indeed,
in some acupuncture studies, patients with higher
treatment expectations were found to benefit more from
acupuncture for headache treatment.®**

SF is one of the dimensions of the Mental
Component Scale (MCS). We found that baseline SF
scores were positively correlated with acupuncture
efficacy, i.e., the higher the SF score at baseline, the
better the mental health status of the patients and
the greater the efficacy of acupuncture. A study has
shown that the mental health items in SF-36 have
some reference value in predicting outcomes of
lumbar degenerative disease after surgery,®” while
other study has shown that the SF-36 MCS is not
associated with acupuncture efficacy.®® In general,
few studies have explored whether the baseline SF-36
is relevant to acupuncture efficacy. Moreover, because
the SF-36 scale is a subjective evaluation of quality
of life, there may be recall bias when completing the
questionnaire and not all information may be accurate.
Therefore, it is necessary to reduce bias and conduct
further studies to explore the relationship between
baseline SF-36 and acupuncture efficacy.

Anxiety and depression, as major psychological
symptoms in clinical practice, are the most common
comorbidities in headache sufferers.®® We found
no significant association between HAMD or
HAMA scores and acupuncture response in CTTH
patients. Similarly, a secondary analysis reported
that acupuncture responses in insomnia were not
related to HAMD.®¥ However, there is some evidence
that anxiety and depression are potential prognostic
factors for headache.® We speculate that there
are 2 reasons for this. First, CTTH patients in the
current study had mean HAMD and HAMA scores
of 8 and 11, respectively, reflecting an overall low
severity of anxiety/depressive symptoms unlikely to
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majorly influence the outcome of headache treatment.
Second, multiple lines of evidence suggest that
acupuncture effectively improves anxiety/depression
symptoms, suggesting that acupuncture may alleviate
both headache and psychological symptoms in CTTH
patients.®* Thus, anxiety/depression may have less
of an impact on acupuncture treatment relative to the
reduced therapeutic response to pain medication.®**”

In addition to considering the above significant
factors, reducing the number of days that patients
suffer with headaches is an important goal in the
treatment of CTTH. However, the relationship between
monthly headache days at baseline and the treatment
effect of CTTH remains uncertain. One study found
that baseline headache frequency was not associated
with the effectiveness of preventive treatment,®”
consistent with our findings, while another study
reported that a higher headache frequency predicted
a good response to treatment.®® This difference may
be related to the type of disease and intervention.

This secondary analysis has some limitations.
First, because this is a secondary analysis of an
RCT and the sample size was small, there may
be insufficient power to determine significant
associations. Second, because we only assessed
the factors collected in the original protocol, some
potential factors related to headache prognosis
such as sleep, stress, and employment could not
be explored. Third, our study was conducted in only
1 center in China, so it may not be generalizable to
other regions or countries, especially with respect to
some socio-demographic factors.

In conclusion, we showed that greater headache
intensity, lower GH scores, and higher SF scores
were associated with better acupuncture responses
in CTTH patients. These 3 factors should be further
assessed and validated as predictors of acupuncture
efficacy in CTTH and perhaps other pain conditions.

Conflict of Interest
The authors declare no competing interests.

Author Contributions
Cao W, Wang L, and Hou TH: conceptualization; Zou

ZH, Yang Q, and Chen SJ: investigation; Hou TH, Zheng H,
and Wang HY: data curation; Shi YZ, Zheng QH, and Qin D:
methodology; Xiao XJ and Li Y: project administration; Li Y:



+690°

supervision, validation; Cao W and Wang L: writing—original

draft; Cao W and Xiao XJ: writing—review & editing. All authors

have read and approved the final manuscript.

Acknowledgement

We sincerely thank all participants for their participation in

the study.

Data Availability Statement

The raw data supporting the conclusions of this article will

be made available by the authors, without undue reservation.

10.

11.

12.

REFERENCES

Robbins MS. Diagnosis and management of headache: a
review. JAMA 2021;325:1874-1885.

Rizzoli P, Mullally WJ. Headache. Am J Med 2018;131:17-24.
Headache Classification Committee of the International
Headache Society. The international classification of
headache disorders, 3rd edition (beta version). Cephalalgia
2013;33:629-808.

Kahriman A, Zhu S. Migraine and tension-type headache.
Semin Neurol 2018;38:608-618.

Burch R. Migraine and tension-type headache: diagnosis
and treatment. Med Clin North Am 2019;103:215-233.
Schneider S, Junghaenel DU, Broderick JE, Ono M, May M,
Stone AA. II. Indices of pain intensity derived from
ecological momentary assessments and their relationships
with patient functioning: an individual patient data meta-
analysis. J Pain 2021;22:371-385.

Mata J, Sanchis P, Valenti P, Hernandez B, Aguilar JL.
Treatment of headache disorders with acupuncture: a 6-year
retrospective study. Acupunct Med 2021;39:452-460.
Schiller J, Karst M, Kellner T, Zheng W, Niederer D, Vogt L,
et al. Combination of acupuncture and medical training
therapy on tension type headache: results of a randomised
controlled pilot study. Cephalalgia 2021;41:879-893.
Schiller J, Niederer D, Kellner T, Eckhardt I, Egen C,
Zheng W, et al. Effects of acupuncture and medical training
therapy on depression, anxiety, and quality of life in patients
with frequent tension-type headache: a randomized
controlled study. Cephalalgia 2023;43:3331024221132800.
Tao QF, Wang XY, Feng SJ, Xiao XY, Shi YZ, Xie CR,
et al. Efficacy of acupuncture for tension-type headache
prophylaxis: systematic review and meta-analysis with trial
sequential analysis. J Neurol 2023;270:3402-3412.

Linde K, Allais G, Brinkhaus B, Fei Y, Mehring M, Shin BC,
et al. Acupuncture for the prevention of tension-type
headache. Cochrane Database Syst Rev 2016;4:Cd007587.
Zheng H, Gao T, Zheng QH, Lu LY, Hou TH, Zhang SS,
et al. Acupuncture for patients with chronic tension-

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Chin J Integr Med 2024 Aug;30(8):684-691

type headache: a randomized controlled trial. Neurology
2022:10.1212/WNL.0000000000200670.

Xiong ZY, Liu XY, Ma PH, Sun CY, Sun CY, Liu TL, et al.
Placebo response among different types of sham
acupuncture for low back pain: a systematic review and
meta-analysis of randomized controlled trials. Chin J Integr
Med 2023;29:941-950.

Shi LJ, Tian ZY, Hu XY, Xiu WC, Jiao RM, Hu XY, et al.
Approach to assess adequacy of acupuncture in randomized
controlled trials: a systematic review. Chin J Integr Med
2023;29:730-737.

Witt CM, Schutzler L, Ludtke R, Wegscheider K, Willich SN.
Patient characteristics and variation in treatment outcomes:
which patients benefit most from acupuncture for chronic
pain? Clin J Pain 2011;27:550-555.

Hao XA, Xue CC, Dong L, Zheng Z. Factors associated
with conflicting findings on acupuncture for tension-type
headache: qualitative and quantitative analyses. J Altern
Complement Med 2013;19:285-297.

AlShareef SM. The prevalence of and risk factors for
restless legs syndrome: a nationwide study. Front Psychiatry
2022;13:987689.

Hu NJ, Liu YQ, Zhao MY, Wang P, Wu GW, Hu SQ, et al.
Influence of the intensity, components, and spreading of
the Deqi sensation on the analgesic effect of SP6 needling
in primary dysmenorrhea patients: a secondary analysis
of a randomised controlled trial. Evid Based Complement
Alternat Med 2019;2019:6462576.

Diener HC, Kronfeld K, Boewing G, Lungenhausen M,
Maier C, Molsberger A, et al. Efficacy of acupuncture for
the prophylaxis of migraine: a multicentre randomised
controlled clinical trial. Lancet Neurol 2006;5:310-316.
Linde K, Streng A, Jurgens S, Hoppe A, Brinkhaus B, Witt C,
et al. Acupuncture for patients with migraine: a randomized
controlled trial. JAMA 2005;293:2118-2125.

Kim TH, Lee MS, Birch S, Alraek T. Plausible mechanism
of sham acupuncture based on biomarkers: a systematic
review of randomized controlled trials. Front Neurosci
2022;16:834112.

Zhang J, Li Z, Li Z, Li J, Hu Q, Xu J, et al. Progress of
acupuncture therapy in diseases based on magnetic
resonance image studies: a literature review. Front Hum
Neurosci 2021;15:694919.

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 Intern Med 2017;177:508-515.
Chae Y, Chang DS, Lee SH, Jung WM, Lee IS, Jackson S,
et al. Inserting needles into the body: a meta-analysis
of brain activity associated with acupuncture needle
stimulation. J Pain 2013;14:215-222.



Chin J Integr Med 2024 Aug;30(8):684-691

25.

26.

27.

28.

29.

30.

31.

Jung WM, Shim W, Lee T, Park HJ, Ryu Y, Beissner F, et al.
More than Deqi: spatial patterns of acupuncture-induced
bodily sensations. Front Neurosci 2016;10:462.

Holroyd KA, Labus JS, Carlson B. Moderation and
mediation in the psychological and drug treatment of
chronic tension-type headache: the role of disorder severity
and psychiatric comorbidity. Pain 2009;143:213-222.

Yuan D, Zhang Y, Li Q, Lv Y, Li X, Yu Y, et al. Factors
affecting preventive treatment outcomes for patients with
newly diagnosed chronic migraine and their compliance
with treatment recommendations in Chongging Province,
China: an open-label prospective study with retrospective
baseline. Front Neurol 2020;11:227.
Fernandez-de-Las-Penas C, Palacios-Cena M, Valera-
Calero JA, Cuadrado ML, Guerrero-Peral A, Pareja JA,
et al. Understanding the interaction between clinical,
emotional and psychophysical outcomes underlying
tension-type headache: a network analysis approach. J
Neurol 2022;269:4525-4534.

Yang CP, Chang MH, Li TC, Hsieh CL, Hwang KL,
Chang HH. Predicting prognostic factors in a randomized
controlled trial of acupuncture versus topiramate treatment in
patients with chronic migraine. Clin J Pain 2013;29:982-987.
Zheng H, Huang W, Li J, Zheng Q, Li Y, Chang X, et al.
Association of pre- and post-treatment expectations with
improvements after acupuncture in patients with migraine.
Acupunct Med 2015;33:121-128.

Carreon LY, Djurasovic M, Dimar JR 2nd, Owens RK 2nd,
Crawford CH 3rd, Puno RM, et al. Can the anxiety domain
of EQ-5D and mental health items from SF-36 help predict
outcomes after surgery for lumbar degenerative disorders?

32.

33.

34.

35.

36.

37.

38.

+691-

J Neurosurg Spine 2016;25:352-356.

Sherman KJ, Cherkin DC, Ichikawa L, Avins AL, Barlow WE,
Khalsa PS, et al. Characteristics of patients with
chronic back pain who benefit from acupuncture. BMC
Musculoskelet Disord 2009;10:114.

Caponnetto V, Deodato M, Robotti M, Koutsokera M,
Pozzilli V, Galati C, et al. Comorbidities of primary
headache disorders: a literature review with meta-analysis.
J Headache 2021;22:71.

Yeung WF, Chung KF, Yu YB, Lao L. What predicts a
positive response to acupuncture? A secondary analysis of
three randomised controlled trials of insomnia. Acupuncture
Med 2017;35:24-29.

Probyn K, Bowers H, Caldwell F, Mistry D, Underwood M,
Matharu M, et al. Prognostic factors for chronic headache:
a systematic review. Neurology 2017;89:291-301.

Li X, Dai Q, Shi Z, Chen H, Hu Y, Wang X, et al. Clinical
efficacy and safety of electroacupuncture in migraine
treatment: a systematic review and network meta-analysis.
Am J Chin Med 2019;47:1755-1780.

Buse D, Manack A, Serrano D, Reed M, Varon S, Turkel C,
et al. Headache impact of chronic and episodic migraine:
results from the American Migraine Prevalence and
Prevention study. Headache 2012;52:3-17.

Martinez-Pias E, Guerrero AL, Sierra A, Trigo J, Garcia-
Azorin D. Daily headache in chronic migraine is a
predictive factor of response in patients who had completed
three sessions of OnabotulinumtoxinA. Toxins (Basel)
2021;13:432.

(Accepted June 7, 2023; First Online January 11, 2024)
Edited by YU Ming-zhu



