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Although deqj, the phenomenon whereby excitation of Qi in the meridians occurs with needling, is critical to the practice of
acupuncture and its efficacy, it is poorly understood. So we investigate the influence of the deqi sensation on the analgesic effects
of acupuncture in patients who were enrolled in a randomised controlled trial for the treatment of patients with primary dysmen-
orrhea, a painful and common condition, and cold and dampness stagnation. Two groups were assessed: a deqi group (undergoing
deep needling with thick needles and manipulation, n=17) and a non-deqi group (undergoing shallow needling with thin needles
and no manipulation, n=51). The Sanyinjiao (SP6) was needled for 30 min in both groups. Pain scores at baseline, upon needle
removal, and at 10, 20, and 30 min after needle removal were evaluated by the Visual Analogue Scale for pain. The deqi sensation
was evaluated by the Acupuncture Deqi Clinical Assessment Scale. Patients who experienced a genuine deqi sensation (n=39)
were selected for further analysis. Compared with patients in the non-deqi group who experienced deqi (n=25), patients who self-
reported deqi in the deqi group (n=14) felt a stronger deqi sensation, experienced soreness and fullness more frequently, felt a greater
intensity of soreness, fullness, electric sensation, spreading, and radiating, and experienced larger spreading distances. In those who
experienced the deqi sensation in the deqi group, the intensity of the sensation, as well as their degree of soreness and fullness, was
negatively correlated with pain reduction. In patients who experienced the deqi sensation in the non-deqi group, deqi intensity was
positively correlated with pain reduction, while soreness was negatively correlated with pain reduction. The distance of spreading
was not correlated with pain reduction in either group. We found, in SP6 needling of patients with primary dysmenorrhea with cold
and dampness stagnation, that a moderate deqi response predicted a prolonged analgesic effect better than a strong deqi response.

1. Introduction identifiable pathology which has an adverse impact on

the lives of many young women, such as school or work
Dysmenorrhea is a common pelvic pain disorder [1]. Primary ~ absenteeism [2, 3]. Drugs, including nonsteroidal anti-
dysmenorrhea (PD) is a gynaecological disease with no inflammatory drugs (NSAIDs), can reduce the pain of PD
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by inhibiting the production and release of prostaglandins.
However, side effects, such as headaches, dizziness, and
drowsiness, can occur with long-term NSAID use [4]. As
such, alternative therapies, and especially acupuncture, have
become an important alternative to drug-based PD treat-
ment.

Previous research has found that acupuncture can achieve
significant pain reduction and relief of primary dysmen-
orrhea when compared with no treatment, pharmacolog-
ical treatment, or treatment with herbal medicine alone
[5, 6]. Studies have further suggested that individuals who
underwent acupuncture treatment experienced lower levels
of pain than those who received sham treatments [7-9].
Previous findings suggest that acupuncture controls pain via
stimulating the neural receptors and pathways that block
pain impulses by interacting with mediators such as endoge-
nous serotonin and endorphins [10]. Maciocia believed that
applying stimulation at the spleen meridian can invigorate
blood supply and reduce pain [I1]. Sanyinjiao (SP6), or
the three-channel connection (between the spleen meridian,
liver meridian, and kidney meridian), is one of the most
commonly used points to treat PD via both acupuncture
and acupressure [12, 13]. Even when needling occurs only
at SP6 in patients with PD, the resultant analgesic effect
is considerable [9, 14, 15]. This is especially evident among
patients who also have the traditional Chinese medicine
(TCM) condition referred to as cold and dampness stagnation
[16], a pattern/syndrome marked by cold and pain in the
lower abdomen, dysmenorrhea or delayed periods with dark
menstrual discharge, white tongue coating, and sunken tight
pulse [17]. From the viewpoint of TCM, women suffering
from cold or drinking much cold during menstrual periods
would develop a cold and dampness stagnation in the uterus
with blood stasis and poor circulation which result in pain
in the lower abdomen. In the acupuncture treatment of PD,
regulation of the uterus with SP6 acupoint is mainly based
on the immediate improvement of uterine arterial blood flow
[18]. Needling of SP6 in PD patients also activates the cortical
and subcortical limbic systems and pain-related areas in the
cerebellum [19].

While acupuncture is broadly effective for pain relief,
there is a long-held view in the field that needling is effective
only when deqi is obtained (Lingshu Jing or Spiritual Pivot,
chapter I) [20]. This contention was held by practitioners
throughout multiple ancient Chinese dynasties and continues
to influence the modern practice of clinical acupuncture [21-
23]. The term “deqi” is derived from Huang Di Nei Jing,
translated into “the obtaining of Qi or the arrival of Qi.”

Contemporary researchers have increasingly paid atten-
tion to the role of deqi in acupuncture treatment. Deqi is
often perceived by patients as a unique physical response
(patients usually feel soreness, numbness, and fullness sensa-
tion in the area surrounding the acupuncture needle) and by
practitioners as needle grasp (acupuncturists feel increased
resistance to continued needle manipulation) [21]. As it is
difficult to pick up on the perception of the acupuncturist,
modern clinical studies of deqi generally focus on the
patient sensation. Understanding the relationship between
the experience of deqi and the efficacy of acupuncture is one
of the most important aspects of deqi research. However,
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the current literature does not support a clear conclusion
on this issue [24, 25]. A study treated osteoarthritis via real
and sham needles and found that patients who experienced
deqi achieved better treatment effects than those who did
not [26]. However, another two clinical studies found no
significant difference in pain relief between those who felt
deqi and those who did not in patients with osteoarthritis
[27, 28]. Additional studies should be conducted to elucidate
the influence of deqi on the therapeutic effect of acupuncture.

Our team previously performed a prospective multicentre
randomised controlled trial to elucidate the relationship
between deqi and the effects of acupuncture on pain. The
results of this trial revealed that deqi predicts improved
analgesic effects in patients with PD [29]. In the current
study, we further analysed these data by focusing on how the
intensity, components, and spreading of the deqi sensation
relate to the analgesic effects of SP6 needling in patients with
PD and cold and dampness stagnation. We also investigated
the effects of stimulus intensity on deqi sensation intensity,
components, and spreading.

2. Methods

2.1. Study Design. 'This study utilized a randomised, assessor
and patient-blinded, parallel-group trial design. The ratio
of patients in the deqi group to those in the non-deqi
group was 1:3. We followed the Consolidated Standards of
Reporting Trials and the Revised Standards for Reporting
Interventions in Clinical Trials of Acupuncture in designing
this study and in reporting our findings [30, 31]. This trial
was approved by the Ethics Committee of Beijing Univer-
sity of Chinese Medicine (BUCM) (no. 2014BZYLL0302)
and registered at the Chinese Clinical Trial Registry (no.
ChiCTR-IPR-14005361) on October 21, 2014.

2.2. Patients. Participants came mainly from four universities
and were recruited using poster advertisements. Posters
briefly stated the inclusion and exclusion criteria, partici-
pation incentive (opportunity to receive free acupuncture
treatment), and the appropriate contact information for
enrolment requests.

Participant inclusion criteria were as follows: (1) 18 to 30
years of age; (2) nulliparity; (3) diagnosis with PD according
to Primary Dysmenorrhea Consensus Guidelines [32] and
with cold and dampness stagnation pattern based on the
revised Chinese national guideline [33]; (4) duration of PD
(self-reported pain) from 6 months to 15 years; and (5)
average pain intensity of 40 or greater on a 100 mm Visual
Analogue Scale (VAS) for at least three consecutive menstrual
cycles.

Participant exclusion criteria were as follows: (1) sec-
ondary dysmenorrhea (e.g., caused by endometriosis or ade-
nomyosis); (2) irregular/infrequent menstrual cycles (outside
a typical range of 21 to 35 days); (3) pregnancy; (4) prior
knowledge of acupuncture; (5) intake of analgesic medication
in the 24-hour period prior to needling intervention; (6)
asthma, psychological diseases or life-threatening condi-
tions (e.g., disorders of the cardiovascular, liver, kidney or
hematopoietic systems); and (7) potential for poor treatment
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compliance, such as tendency to fear or resist acupuncture
needling.

The primary symptom diagnostic criteria used to define
cold and dampness stagnation were as follows: (1) sensation
of cold and pain in the lower abdominal before or during
the menstrual period, alleviated by warmth; (2) delayed
menorrhea and hypomenorrhea; (3) dark, clotted menses;
or (4) black menses. Secondary symptoms included (1) cold
intolerance; (2) lack of warmth in the extremities; (3) profuse
vaginal discharge; (4) white and greasy tongue coating; (5)
weak pulse; or (6) sunken and tight pulse (a deeply located
pulse which can only be felt when pressing hard and the
pulse feeling like a tightly stretched cord). Each primary
symptom was scored as 2 points while secondary symptoms
were scored as 1 point. Primary and secondary symptom
scores were added together to give a total score. Cold and
dampness stagnation was confirmed if the total score was
greater than or equal to 6.

2.3. Study Procedures. Candidates with an expressed interest
in participation were initially assessed via telephone. After
providing written consent, candidates participated in a com-
prehensive face-to-face interview with a researcher. Eligible
candidates were informed of the procedures and potential
risks of the study and a full medical and gynaecological
history was collected by two researchers. Further exami-
nation and ultrasonography was performed on participants
who passed the preliminary evaluation and provided signed
consent. Every participant who met all inclusion criteria was
enrolled.

2.4. Intervention. Treatments were performed in the labora-
tory of the School of Acupuncture, Moxibustion and Tuina
at the BUCM. A registered Chinese medical practitioner
with five years of experience in providing acupuncture was
responsible for all acupuncture treatments. The trial was also
periodically supervised by an experienced acupuncturist and
a doctoral candidate to ensure the trial quality.

During menstrual dysmenorrhea, patients with abdomi-
nal pain of 40mm or greater underwent acupuncture treat-
ment. All patients underwent needling of the bilateral SP6
for 30 min while being in a supine position. SP6 is located
on the tibial aspect of the leg, posterior to the medial border
of the tibia and 3 B-cun (proportional bone cun), above the
prominence of the medial malleolus [34]. Sterile disposable
stainless steel acupuncture needles with guide tubes were
used (Zhongyan Taihe, Wuxi Jiajian Medical Instrument Co.
Ltd., Jiangsu, China).

In the deqi group, 0.3 x 40 mm stainless steel needles
were inserted into SP6. The depth of insertion was 1.0-1.2
cun; needles were then manipulated by lifting-thrusting and
twirling (180° in both directions, once per second) for 30 s.
This manipulation was repeated twice every 10 min for 30 s
each time. The aim of this treatment was to achieve deqi as
frequently and significantly as possible.

In the non-deqi group, 0.18 x 13 mm stainless steel needles
were inserted into SP6 to a depth of 0.1-0.2 cun and were not
manipulated. The aim of this treatment was to avoid achieving
deqi.

2.5. Measurements. The primary outcome assessed in this
trial was abdominal pain, as measured by the Visual Analogue
Scale for pain (VAS-P). This was assessed at baseline (VAS-
Py), at needle removal (VAS-P,), and then at 10 (VAS-
P,), 20 (VAS-Pg,), and 30 (VAS-Py,) min after needle
removal. The secondary outcome was the experience of
the deqi sensation, as measured by the Acupuncture Deqi
Clinical Assessment Scale (ADCAS). This scale has shown
good reliability and validity in a past study by our group
(manuscript in preparation). Per the ADCAS, the intensity
of needle sensation was evaluated using a five-level scale (0:
not at all; I: mild; 2: moderate; 3: strong; and 4: unbear-
ably sharp pain). Next, twelve components of the needle
sensation (dull pain, warmth, coldness, soreness, numbness,
fullness/distention, heaviness, electric sensation, formication,
throbbing, spreading, and radiating) were scored using four-
level (0: not at all; 1: mild; 2: moderate; 3: strong) scales. In
addition, patients were asked to describe the sensation they
experienced in their own words if they felt that the twelve
descriptors did not accurately or completely express their
experience. The ADCAS also contains a subscale to evaluate
the spreading of the deqi sensation. Using the ADCAS, we
recorded scores of the needle sensation intensity, the twelve
components of sensation, and the bilateral spreading of the
deqi sensation at SP6.

Often, the purpose of acupuncture is inconsistent with
the sensory experience elicited by it; despite an acupuncturist
wanting to induce the deqi sensation, the patient may not
experience anything, deqi included, as a result of needling.
Therefore, to judge the efficacy of acupuncture treatment, it is
necessary to assess the patient’s response in a clinical setting.
Some experts contend that the intensity of the overall patient
experience of needling sensation may be a gross marker of the
adequacy of acupuncture treatment, more broadly [35].

In the present study, we used the overall intensity of the
needle sensation to judge whether a patient experienced degi.
Opverall needle sensation intensity was calculated as the sum
of the intensity scores of the bilateral needling sensation at
SP6 and ranged from 0 to 8. In accordance with the general
view of clinical acupuncturists, sharp pain (scores of 4 on the
ADCAS) should be avoided as these are not conducive to deqi
[36]. Here, five conditions were rated as non-deqi, namely,
0+0 (no sensation at all), 0+1 (a weak unilateral sensation),
0+4 (no sensation on one side and sharp pain on the other
side), 4+4 (bilateral sharp pain), and 1+4 (a weak sensation on
one side and sharp pain on the other side). With the exception
of these five conditions, all other states (0+2, 043, 1+1, 1+2,
143, 242, 243, 2+4, 3+3, 3+4) were judged as deqi [37]. Pain
sensation caused by the penetration of the needle into the skin
is not confined to deqi. Using these parameters, all patients
were classified according to their actual experience of deqi.
The incidence of all adverse events was also recorded.

2.6. Sample Size. Our sample size was based on a calculation
for sample size estimation in studies with a repeated measure-
ments design [38]. According to the recommendations of the
Initiative on Methods, Measurement, and Pain Assessment
in Clinical Trials, the minimal clinically effective value for
change in abdominal pain is 10 mm in dysmenorrhea patients
[39]. In our previous study, the average abdominal VAS-P



value before treatment was 15.934 [29]. Thus, our initial
sample size was determined to be 14 for each group, with
70% power and «¢=0.05. Further, in our prior study, the sizes
of the two groups were equal and patients in the deqi group
all experienced actual deqi, while only approximately 1/3 of
patients in the non-deqi group failed to experience deqi.
Thus, our comparison of genuine deqi or no deqi was limited
by a great disparity in the final number of cases in each group.
To compare deqi and non-deqi using a population size as
similar as possible in the present study, the size of the non-
deqi group thus needed to be three times that of the deqi
group. As such, the ratio of deqi group to non-deqi group
participants in the present trial was roughly 1:3. Accounting
for an estimated dropout rate of 20%, the final sample sizes
were 17 and 51 in the deqi and non-deqi groups, respectively.

2.7. Randomisation and Blinding. Patients were randomised
using a 1:3 allocation ratio (deqi: non-deqi group patients),
conducted by an independent administrator using a
computer-generated list of numbers. Allocation codes
and procedural information were sealed in sequentially
numbered opaque envelopes and kept by an independent
administrator. Randomisation was carried out via a
centralised telephone procedure. Five to ten minutes before
treatment, the administrator informed the acupuncturist
of the participant’s assignment by telephone. Only the
acupuncturist knew the group allocation and treatment
assignment of each patient. The patients and the recorder who
assessed all study outcomes were unaware of the treatment
assignment and were blinded to the procedure; a screen was
placed between the recorder and the acupuncturist to ensure
that the recorder and patients could not see the process. The
acupuncturist wore earplugs to avoid being affected by vocal
self-reporting from patients during needling stimulation.

2.8. Data Analysis. The present is a secondary analysis of
patients who experienced the deqi sensation in a prior
study. Baseline characteristics were described by arithmetic
means and standard errors (SEs). Means of independent
samples were compared by t-tests or non-parametric rank-
sum tests, as appropriate. A Chi-square test was used to
compare rates in the two samples. Pearson’s or Spearman’s
correlation coeflicients were used for correlation analyses. P
values that were less than or equal to 0.05 were considered to
be statistically significant.

3. Results

3.1. Baseline Characteristics. From September 2014 to May
2015, 179 candidates applied to participate in our study, of
whom 18 dropped out and 68 did not meet inclusion criteria.
Among the remaining 93 participants, 11 later dropped out
due to school or work commitments. A final 82 participants
provided informed consent and participated in B-ultrasound
and gynaecological examinations. Of these, six did not
meet PD diagnostic criteria and further eight were excluded
for menstrual cycle disorder and unknown background of
acupuncture. Of the remaining 68 enrolled participants, four
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TABLE 1: Baseline characteristics of patients (Mean + SE).

Demographic information Deqi group  Non-degi group
(n=15) (n=49)

Age (year) 21.40 + 0.65 21.55+0.43 0974
Onset age (year) 15.13 + 0.49 16.22+0.35  0.079
Period (day) 5.80 + 0.30 539+014 0219
Menstrual cycle (day) 29.87 £ 0.85 30.22+£052  0.619
Disease duration (month) 79.53 + 9.36 64.08 £ 6.34  0.537
VAS-P value (mm) 52.80 + 2.95 5490 +1.43  0.362

Note. VAS-P: VAS for pain.

TABLE 2: Pain reduction at different time (Mean + SE).

Subgroup A Subgroup C  Subgroup A+C
(N=14) (N=25) (N=39)
VAS-P, — VAS-P,, 2379+521 17204226  19.56 +2.38
VAS-P, — VAS-P,, 30.21+4.62 23.04 +2.48 25.62 +2.33
VAS-P, — VAS-P;, 32.93+4.64 28.00+2.98 29.77 £2.52
VAS-P, — VAS-P,, 40.36 +3.78 32.36 £ 3.61 3523 +2.72

Note. Subgroup A: patients in the deqi group who experienced deqi.
Subgroup C: patients in the non-degqi group who experienced deqji. Subgroup
A+C: patients from subgroups A and C who experienced deqi. VAS-Pj-4(:
VAS for pain before treatment, at needle removal, and 10, 20, and 30 min after
needle removal (indicated by subscript).

were excluded as their VAS-P values prior to treatment were
less than 40 mm (Figure 1). Complete baseline information
was recorded for 64 patients (deqgi group n=15, non-deqi
group n=49).

The mean age of patients was 21.52 + 0.36 years and the
average age of dysmenorrhea onset was 15.97 + 0.30 years
old. Participants had an average length of dysmenorrhea
history of 67.70 + 5.36 months and reported an average level
of pain on the first day of menstruation of 54.41 + 1.29
mm. Participant age, PD onset age, period characteristics,
menstrual cycle length, disease duration, and VAS-P scores
before treatment did not differ significantly between the two
groups (Table 1).

3.2. Deqi Sensation and Its Correlation with Pain Reduction.
According to the ADCAS, one patient in the deqi group and
seven patients in the non-deqi group exhibited an inverse
relationship between their experience of deqi and their self-
reported needling experience. These patients were excluded
from secondary analyses (Figure 1). The remaining 14 patients
in the deqi group all self-reported an experience of deqi (sub-
group A), leaving none who did not report deqi (subgroup
B). Of the 42 patients in the non-deqi group, 25 (59.5%) self-
reported an experience of deqi (subgroup C). Of these, only
17 patients were considered not to have experienced the deqi
sensation (subgroup D). Overall, 39 patients experienced the
deqi sensation and 17 patients did not. Subsequent analyses
focus only on the 39 patients who experienced the deqi
sensation. Table 2 shows changes over the progression of
treatment in pain experienced in subgroups A, C, and both
combined.
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A
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deqi experience deqi deqi experience deqi

FIGURE 1: Experimental design. PCOS: Polycystic ovary syndrome; PD: Primary dysmenorrhea; VAS-P: VAS for pain.

TaBLE 3: Correlations between the intensity of deqi sensation and the effect.

Subgroup A Subgroup C Subgroup A+C
(N=14) (N=25) (N=39)
r p r p r p
VAS-P, — VAS-P;, -0.554" 0.040 0.21 0.313 0.129 0.434
VAS-P, — VAS-P,, -0.381 0.179 0.286 0.166 0.196 0.233
VAS-P, — VAS-P,, -0.375 0.186 0.422" 0.036 0.229 0.161
VAS-P, — VAS-Pg, -0.328 0.252 0.283 0.171 0.255 0.117

Note. Subgroup A: patients in the deqi group who in fact experienced deqi. Subgroup C: patients in the non-deqi group who experienced deqi. Subgroup A+C:
patients who experienced deqi in groups A and C, combined. VAS-P-¢,: VAS for pain before treatment, at needle removal, and 10, 20, and 30 min after needle
removal (indicated by subscript). * means p < 0.05.

In subgroup A, the mean intensity of the reported degi
sensation was 5.07; in subgroup C it was 3.08. The overall
intensity of the deqi sensation in subgroup A was significantly
greater than that in subgroup C (1.99, 95% CI 1.49 to 2.50; p
< 0.001) (Figure 2). Subgroup-wise correlations between the

intensity of the deqi sensation and the effects of treatment are
shown in Table 3. In subgroup A, there was a negative cor-
relation between the intensity of the deqi sensation and pain
reduction from baseline until needle removal (r = -0.554, p =
0.04). In subgroup C, there was a positive correlation between
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FIGURE 2: Intensity of deqi in subgroup A and subgroup C. Subgroup
A: patients in the deqi group who in fact experienced deqi. Subgroup
C: patients in the non-deqi group who experienced deqi. Mann-
Whitney U test, with * indicating p < 0.0

the intensity of the deqi sensation and pain reduction from
baseline until 20 min after needle removal (r = 0.422, p =
0.036). There was no correlation between the intensity of the
deqi sensation and the effects of acupuncture treatment in
subgroups A and C combined (A+C).

In subgroup A, the descriptive components with a fre-
quency greater than 50% and an intensity greater than 1.5
were soreness, numbness, fullness, electric sensation, and
spreading. Subgroup C self-reported numbness, fullness, and
spreading. Among the twelve sensation components, only
the frequencies of soreness (p = 0.043) and fullness (p =
0.003) were significantly different between subgroups A and
C (Figure 3). However, the intensities of soreness (2.09, 95%
CI0.85 t0 3.32; p = 0.001), fullness (2.55, 95% CI 1.6 to 3.5; p <
0.001), electric sensation (1.03, 95% CI 0.13 to 1.94; p = 0.032),
spreading (1.61, 95% CI 0.63 to 2.58; p = 0.002), and radiating
(0.59, 95% CI -0.29 to 1.46; p = 0.034) were significantly
different between these two subgroups (Figure 4). A single
patient in subgroup C opted to further describe a sensation
of “stiffness” to convey her treatment experience.

In subgroup A, negative correlations were found between
soreness and pain reduction at all timepoints except VAS-
P, — VAS-Pg, (soreness vs. VAS-P, — VAS-P,,: r = -0.58l,
p = 0.029; soreness vs. VAS-P, — VAS-P,,: r = -0.652, p =
0.011; soreness vs. VAS-P, — VAS-P5,: r = -0.561, p = 0.037)
(Figure 5). There was also a negative correlation between
fullness and pain reduction from baseline to 10 min after
needle removal (r = -0.541, p = 0.046). In subgroup C,
there was a negative correlation between soreness and pain
reduction from baseline to 30 min after needle removal (r
= -0.469, p = 0.018). There were no correlations between
the components of the deqi sensation and the effects of
acupuncture treatment in subgroup A+C.
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In subgroup A, 92.9% of patients self-reported a spread-
ing distance of 3.29 + 0.41, while in subgroup C, 72% of
patients self-reported a spreading distance of 1.94 + 0.37.
There was no significant difference in the frequency of the
experience of spreading between subgroups A and C (p =
0.218). However, the distance of spreading in subgroup A was
farther than that in subgroup C (1.35, 95% CI 0.17 to 2.52; p =
0.019). There was no correlation between the distance of deqi
spreading and the effects of acupuncture treatment in either

group.

3.3. Safety of Acupuncture. No adverse effects were reported.

4. Discussion

The present study explored the influence of deqi sensation
intensity, sensory components, and spreading on the pain-
ameliorating effects of acupuncture treatment. The premise
for this investigation was that deqi improves pain control
in acupuncture care, as demonstrated in prior work by
our group [40]. To examine this, we maximised differences
between the deqi and non-deqi groups examined here by
employing different filiform needles (diameter and length),
varying needling depth, and using or not using manipulation,
respectively. For improved between-group comparisons, we
also used the ADCAS to evaluate patients’ perceived expe-
rience of the deqi sensation and included a subset of patients
in whom the deqi sensation was actually perceived. Using this
robust approach, we found that the intensity of deqi sensation
and certain components of it influenced the analgesic effects
of acupuncture treatment in PD patients with concomitant
cold and dampness stagnation.

4.1. The Influence of Deqi on Treatment Effects. Notably, the
intensity of the deqi sensation was differentially related to
pain reliefin the present study. In subgroup A, a higher inten-
sity of the deqi sensation elicited negative pain relief upon
needle removal. However, in subgroup C, a higher intensity of
the deqi sensation elicited pain relief from baseline to 20 min
after needle removal. Based on our previous work [29, 40], we
concluded that, while deqi is more effective than non-deqj,
stronger deqi does not necessarily result in better outcomes.
In addition, we found that soreness was negatively corre-
lated with pain relief in the present study. This correlation was
identified from baseline to 20 min after needle removal (VAS-
P, — VAS-P,,, VAS-P, — VAS-P,,, VAS-P, — VAS-P,,,) in
subgroup A, but only at 30 min after needle removal in
subgroup C (VAS-P, — VAS-Pg;). Fullness was also nega-
tively associated with pain relief from baseline to 10 min
after needle removal (VAS-P, — VAS-P,,). Based on these
results, we conclude that, although achieving deqi can predict
better treatment effects than non-deqi, an increased intensity
of certain components of deqi does not necessarily result in
better outcomes. Similar findings have also been reported
by Lee et al, who found that a greater improvement in
several pain and sensory detection thresholds was associated
with weaker acupuncture sensation intensities. The authors
further found that heaviness was negatively correlated with
changes in the vibration detection threshold and that fullness
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FIGURE 3: The frequency of different sensations in subgroups A and C. In subgroup A, fullness was the most frequent sensation, followed by
spreading, soreness, numbness, and electric sensation. Numbness was the most common sensation in subgroup C, followed by conduction
and fullness. Fisher's exact test, with * indicating p < 0.05 and *#* p < 0.01. Subgroup A: patients in the deqi group who in fact experienced
deqi. Subgroup C: patients in the non-deqi group who experienced deqi.
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FIGURE 4: The intensity of different sensations in subgroups A and C. In subgroup A, fullness was the strongest sensation, followed by
spreading, soreness, numbness, and electric sensation. Numbness was the strongest sensation in subgroup C, followed by conduction and
fullness. Mann-Whitney U test, with * indicating p < 0.05 and ** p < 0.01. Subgroup A: patients in the deqi group who in fact experienced
deqi. Subgroup C: patients in the non-deqi group who experienced deqi.

and throbbing were negatively correlated with changes in the
warm detection threshold [41]. Concerning the results from
the present study, it seems that a moderate sensory response
aroused by acupuncture needling would be propitious for
pain relief.

In the present study, we did not find any correlation
between spreading and the analgesic effect of acupuncture
treatment. In contrast, patients who experienced degqi sen-
sation spreading to the lower limbs or feet in treatment for
lumbar intervertebral disc prolapse achieved better therapeu-
tic effects than those who only experienced deqi locally [42].
The cause of this disparity may be that in the present study, we
did not apply any special manipulative methods to facilitate
directional transmission of deqi to the location of pathology.

The effectiveness and safety of acupuncture for the treat-
ment of PD have been confirmed previously, with acupressure
at SP6 being effective for the alleviation of PD symptoms
by temperature elevation in the Qugu (CV12) pathway [43].
Yang et al. reported that thermogenic action along the spleen
meridian was manifested with simultaneous increases in
skin temperature at the right SP6 and Xuehai (SP10) 5-10
min after SP6 needling [44]. This elevation in temperature
may be related to an increase in blood flow induced by
deqi [45, 46]. Several studies have suggested that deqi
involves extensive deactivation of blood oxygen-level depen-
dent signals in multiple regions of the brain, such as mesial
prefrontal cortex, medial temporal lobe, middle temporal
gyrus, fusiform gyrus, and lingual gyrus [47-50]. Specifically,
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03 03 03 03 | Coldness
04 04 04 04 | Soreness
05 05 05 05 | Numbness
06 06 06 06 | Fullness
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08 08 08 08 | Electric
09 09 09 09 | Formication
10 10 10 10 | Throbbing
11 11 11 11 | Conduction
12 12 12 12 | Radiation

D p< 0.05

FIGURE 5: Correlation between intensities of the components of the deqi sensation and their effects on pain. Subgroup A: patients in the
deqi group who in fact experienced deqi. Subgroup C: patients in the non-deqi group who experienced deqi. Subgroup A+C: patients who
experienced deqi in groups A and C, combined. E1 = VAS-P, — VAS-P,, E2 = VAS-P, — VAS-P,, E3 = VAS-P;, — VAS-P,, E4 = VAS-P, —
VAS-Pg,. VAS-P,-¢,: VAS for pain before treatment, at needle removal, and 10, 20, and 30 min after needle removal (indicated by subscript).

these regions are related to the limbic-paralimbic-neocortical
network which has been implicated by multiple studies as
potentially involved in acupuncture analgesia via serotonin
and dopamine release [51].

In our prior work, while an alleviation of pain occurred
in patients who did not self-report deqi, this effect was
greater in those who did [40]. Notably, acupuncturists
treating the non-deqi group in our prior trial employed
the same acupoint as that used in treating the deqi group,
and non-deqi patients experienced invasive needling rather
than non-invasive placebo acupuncture (e.g., “non-point”
acupuncture). Thus, patients in the non-deqi group here also
experienced stimulation of the skin and superficial fascia
at the disease-related acupoint, though this stimulation was
below the patient's sensory threshold.

Interestingly, wrist-ankle acupuncture, a needling
method via inserting the needle through the skin shallowly
in the subcutaneous tissue level in the wrist or ankle without
manipulation and needle sensation, exerts similar analgesic
effect to traditional acupuncture [52]. Xiang et al. found
that this shallow and no sensory inputting needling method
induced the low-frequency BOLD signal oscillation response
in the left insular in patients with chronic low back pain [53].
Concerning the results of the current study, it seems that
analgesic effects achieved by invasive needling at an acupoint
without deqi may be correlated with some kinds of activities
among some structures in the brain. Further studies could
pay attention to the mechanism about this phenomenon.

4.2. The Influence of Needling Intervention on Deqgi. Deqi is a
form of bodily meridian reaction that occurs as a response
to needling intervention in acupuncture. The deqi sensations

involve a wide spectrum of afferent nerves, ranging from
coarse myelinated Af fibres to fine unmyelinated C fibres
[54-57]. Hui et al. found that aching, soreness, dull pain,
and warmth were all associated with slower conduction in
Aé and C fibres and that pressure invokes Ay and Ad nerve
fibre responses while numbness and tingling involve A3 fibres
[58]. That is, the deqi sensations perceived by patients are
produced by needling different afferent nerve fibres.

Despite commonalities in neuroanatomy, individuals
may have different responses to stimuli of different intensities.
In the present study, patients who received deep needling
with thick needles and manipulation experienced stronger
deqi sensations, greater intensities of the majority of com-
ponents of the deqi sensation (fullness, spreading soreness,
numbness, and electric sensation), and greater spreading of
deqi than those who received only superficial needling with
thin needles and no manipulation. These data agree with
prior studies that investigated the effects of stimulus intensity
on the deqi sensation. For example, Benham et al. found
that both deep needling and deep needling with bidirectional
rotation achieved higher VAS scores for the intensity of
the overall needle insertion sensation than did superficial
needling with mock deep insertion. Moreover, the scores for
the total component sensation and the throbbing sensation,
specifically, during deep needling with bidirectional rotation,
were higher than those for superficial needling with mock
deep insertion [59].

To investigate the specific role of needling depth and sen-
sation, Park et al. used an ultrasound approach. These authors
measured needling depth and the frequency of sensations
experienced when needling to specific tissue levels (TLs).
They found that the frequencies with which participants
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reported experiencing pricking and sharp sensations were
significantly greater with shallower TLs than with deeper TLs.
In contrast, the frequencies of deep, dull, heavy, spreading,
and electric shock sensations were significantly higher with
deeper TLs than with shallower TLs [60]. Researchers sim-
ilarly reported that deqi intensity was significantly higher
when needling occurred with manipulation than without
[61, 62] and that needling depth and manipulation were
important for maintaining the elevated needle sensation that
is associated with needling [63, 64].

Different needling interventions may also influence the
sensation of spreading. Our work finds that the distance of
spreading in patients who received active stimulation and
self-reported deqi was greater than in those who underwent
only minimal levels of acupuncture and who self-reported
deqi. Jung et al. used sensation mapping to investigate the
distribution of acupuncture sensations throughout the body.
They found that sensation maps presented with similar spatial
configurations in areas close to the stimulated sites in both
acupuncture and tactile stimulation. However, sensations in
areas distant from the stimulation sites were observed for
acupuncture but not for tactile stimulation. Based on this,
Jung et al. further concluded that acupuncture stimulation
initiated more of a deqi sensation than did tactile stimulation,
leading to the spread of the sensation to areas distant from the
stimulation site [65].

Notably, the deqi sensation itself cannot be induced
directly by the acupuncturist alone; the sensation is some-
what uncontrollable. In the present study, despite using
minimal stimulation to avoid deqi, 59.5% of patients in
the non-deqi group self-reported deqi sensations. There are
several possible reasons for this finding. For instance, this
phenomenon may be related to acupoint sensitisation. One
study reported that related acupoints were more sensitive in
patients with pathological conditions [66]. Given that SP6 is
associated with primary dysmenorrhea, when dysmenorrhea
occurs, changes in skin resistance and skin temperature may
be a manifestation of acupoint sensitisation [67, 68]. This
acupoint sensitisation renders deqi more likely. Second, the
volunteers who participated in our research had no back-
ground knowledge of acupuncture. As such, these patients
may have been more sensitive to an experience of deqi
sensation.

4.3. Limitations. Despite our significant findings, there are
several limitations of the present study which warrant some
discussion. First, there were unequal numbers of cases in the
deqi and non-deqi groups. This design was due to difficulty
in achieving a true non-deqi group when using invasive
needling at acupoints. Specifically, studies have shown that
even non-invasive sham acupuncture can induce deqi sensa-
tions similar to those induced by true acupuncture [69-72].
Thus, as per recommendations made in our prior report, we
enrolled patients in the deqi and non-deqi groups at a ratio of
1:3 [29]. In so doing, we ensured that the number of patients
who did not report deqi in the non-deqi group was similar
to the number of patients who self-reported deqi in the deqi
group. Second, aspects of this study are subjective. Namely,
we asked patients to self-report their sensory experiences.

Previously, we investigated the feasibility of using objective
measures, such as acupoint surface temperature and evoked
somatosensory potential, to evaluate deqi. These methods
require further optimisation before they can be used in broad
research contexts, however. Third, deqi is reliant on both
the perception of the acupuncturist and the experience of
the patient [73, 74], yet our study only analysed the patient
reaction. Fourth, although there were no significant differ-
ences in the baseline characteristics of the two groups, the
duration of disease history (from 6 months to 15 years) was
quite long. Lastly, the sample size used in the present study
was relatively small. Further studies using both subjective and
objective evaluation methods to investigate deqi with larger
sample sizes and considering the mechanisms underlying
the phenomena we report here should be conducted. In
addition, other types of pain/pathology might be extended to
investigate the influence of deqi on the treatment effects and
the underlying mechanisms of it.

5. Conclusions

In the treatment of PD patients with a cold and dampness
stagnation pattern by SP6 needling, a deqi response of mod-
erate intensity is more likely to facilitate prolonged analgesic
effects than a robust intensity one. Future research with
larger sample sizes using more objective indexes is required
to further investigate the relationship between deqi and the
effects of acupuncture treatment in different diseases.

Data Availability

All data are fully available without restriction.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Authors’ Contributions

Ni-juan Hu and Yu-qi Liu contributed equally to this
work. Jiang Zhu, Liang-xiao Ma, and Pei Wang conceived
and designed the experiments. Pei Wang, Gui-wen Wu,
Jun-jun Sun, and Shang-qing Hu performed the experi-
ments. Ni-juan Hu and Min-yi Zhao analysed the data. Ya-
feng Wang, Jun-jun Sun, and Zhuang Zhang contributed
reagents/materials/analysis tools. Ni-juan Hu wrote the
paper. Yu-qi Liu revised the paper. Min-yi Zhao monitored
data collection. All authors approved the final version of the
manuscript accepted for publication.

Acknowledgments

This research is supported by National Basic Research Pro-
gram of China (973 Program) (No. 2012CB518506), the
Scientific Research Development Fund Program of Beijing
University of Chinese Medicine (No. 2016-ZXFZ]J-086 and
No. 2018-ZXFZ]J-010). We would like to thank the research
staff from Dongzhimen Hospital Affiliated to the Beijing



10

University of Chinese Medicine. The authors also express
their appreciation to all participants.

References

[1] A.S. Osayande and S. Mehulic, “Diagnosis and initial manage-
ment of dysmenorrhea,” American Family Physician, vol. 89, no.
5, pp. 341-346, 2014.

[2] V. De Sanctis, A. Soliman, S. Bernasconi et al, “Primary
dysmenorrhea in adolescents: prevalence, impact and recent
knowledge,” Pediatric Endocrinology Reviews, vol. 13, no. 2, pp.
512-520, 2015.

[3] V. De Sanctis, A. T. Soliman, H. Elsedfy, N. A. Soliman, R.
Soliman, and M. El Kholy, “Dysmenorrhea in adolescents and
young adults: a review in different country,” Acta Bio-Medica :
Atenei Parmensis, vol. 87, no. 3, pp. 233-246, 2017.

[4] S.Navvabi Rigi, F. Kermansaravi, A. Navidian et al., “Compar-
ing the analgesic effect of heat patch containing iron chip and
ibuprofen for primary dysmenorrhea: a randomized controlled
trial,” BMC Women’s Health, vol. 12, p. 25, 2012.

[5] H. L. Woo, H. R. Ji, Y. K. Pak et al., “The efficacy and safety of
acupuncture in women with primary dysmenorrhea,” Medicine,
vol. 97, no. 23, p- €11007, 2018.

[6] S.-H. Cho and E.-W. Hwang, “Acupressure for primary dys-

menorrhoea: a systematic review;,” Complementary Therapies in
Medicine, vol. 18, no. 1, pp. 49-56, 2010.

[7] H. R. Jiang, S. Ni, J. L. Li et al., “Systematic review of ran-
domized clinical trials of acupressure therapy for primary dys-
menorrhea,” Evidence-Based Complementary and Alternative
Medicine, vol. 2013, Article ID 169692, 9 pages, 2013.

T. Liu, J. N. Yu, B. Y. Cao, Y. Y. Peng, Y. P. Chen, and L. Zhang,
“Acupuncture for primary dysmenorrhea: a meta-analysis of
randomized controlled trials,” Alternative Therapies in Health
and Medicine, 2017.

[9] S. Y. Yu, Z. T. Lv, Q. Zhang et al, “Electroacupuncture is
beneficial for primary dysmenorrhea: the evidence from meta-
analysis of randomized controlled trials,” Evidence-Based Com-
plementary and Alternative Medicine, vol. 2017, Article ID
1791258, 14 pages, 2017.

[10] S. Chen, S. Wang, P. Rong et al., “Acupuncture for visceral pain:
neural substrates and potential mechanisms,” Evidence-Based
Complementary and Alternative Medicine, vol. 2014, Article ID
609594, 12 pages, 2014.

[11] G. Maciocia, “Painful periods,” in Obstetrics and Gynecology in
Chinese Medicine, pp. 235-260, Elsevier Health Sciences, New
York, NY, USA, 1998.

[12] Y.-C. Chung, H.-H. Chen, and M.-L. Yeh, “Acupoint stimulation
intervention for people with primary dysmenorrhea: systematic
review and meta-analysis of randomized trials,” Complementary
Therapies in Medicine, vol. 20, no. 5, pp. 353-363, 2012.

(13] Y. Hang, Y. Zhou, X. Guo, Y. Liu, H. Li, and X. Chen, “Analgesic
effect on primary dysmenorrheal treated with conventional and
sham acupuncture at San-yinjiao (SP 6),” Chinese Acupuncture
& Moxibustion, vol. 35, no. 4, pp. 318-322, 2015.

[14] C. Z. Liu, J. P. Xie, L. P. Wang et al., “Immediate analgesia
effect of single point acupuncture in primary dysmenorrhea: a
randomized controlled trial,” Pain Medicine, vol. 12, no. 2, pp.
300-307, 2011.

[15] C.-Z.Liu, J.-P. Xie, L.-P. Wang et al., “A randomized controlled
trial of single point acupuncture in primary dysmenorrhea,”
Pain Medicine, vol. 15, no. 6, pp. 910-920, 2014.

[8

Evidence-Based Complementary and Alternative Medicine

[16] Y.-Q. Liu, L.-X. Ma, J.-M. Xing et al., “Does traditional chinese
medicine pattern affect acupoint specific effect? Analysis of data
from a multicenter, randomized, controlled trial for primary
dysmenorrhea,” The Journal of Alternative and Complementary
Medicine, vol. 19, no. 1, pp. 43-49, 2013.

(17] WHO, WHO International Standard Terminologies on Tradi-
tional Medicine in the Western Pacific Region, World Health
Organization, Western Pacific Region, 2007.

[18] Y.-P.Yu,L.-X. Ma, Y.-X. Ma et al., “Immediate effect of acupunc-
ture at Sanyinjiao (SP6) and Xuanzhong (GB39) on Uterine
arterial blood flow in primary dysmenorrhea,” The Journal of
Alternative and Complementary Medicine, vol. 16, no. 10, pp.
1073-1078, 2010.

[19] P. Gong, M. M. Zhang, Q. Wang et al., “Effect of acupuncture
at Sanyinjiao (SP 6) on glucose metabolism in the patient of
dysmenorrhea,” Chinese Acupuncture & Moxibustion, vol. 26,
no. 1, pp. 51-55, 2006.

[20] H. R. Liu, Lingshu Jing (Collation Edition), People’s Medical
Publishing House, Beijing, China, 2013.

[21] S.Chen,S. Guo, E Marmori et al., “Appraisal of the deqi concept
among contemporary chinese acupuncturists,” Evidence-Based
Complementary and Alternative Medicine, vol. 2013, Article ID
538476, 7 pages, 2013.

[22] J. S. Zhao, Basic Concepts and Terminology of Acupuncture
and Moxibustion, People’s Medical Publishing House, Beijing,
China, 2014.

[23] H. W. Yuan, L. X. Ma, P. Zhang et al., “An exploratory survey of

deqi sensation from the views and experiences of chinese

patients and acupuncturists,” Evidence-Based Complementary
and Alternative Medicine, vol. 2013, Article ID 430851, 8 pages,

2013.

J.-E. Park, Y.-H. Ryu, Y. Liu et al., “A literature review of de qi

in clinical studies;,” Acupuncture in Medicine, vol. 31, no. 2, pp.

132-142, 2013.

S. Zhang, W. Mu, L. Xiao et al., “Is deqi an indicator of clinical

efficacy of acupuncture? A systematic review;” Evidence-Based

Complementary and Alternative Medicine, vol. 2013, Article ID

750140, 15 pages, 2013.

[26] W. Takeda and J. Wessel, “Acupuncture for the treatment of pain
of osteoarthritic knees,” Arthritis Care ¢» Research, vol. 7, no. 3,
pp. 118-122,1994.

[27] P. White, P. Prescott, and G. Lewith, “Does needling sensation
(de qi) affect treatment outcome in pain? Analysis of data from
a larger single-blind, randomised controlled trial,” Acupuncture
in Medicine, vol. 28, no. 3, pp. 120-125, 2010.

[28] N. E. Foster, E. Thomas, P. Barlas et al., “Acupuncture as an
adjunct to exercise based physiotherapy for osteoarthritis of the
knee: randomised controlled trial,” British Medical Journal, vol.
335, no. 7617, pp. 436-440, 2007.

[29] M.-Y. Zhao, P. Zhang, J. Li et al., “Influence of de qi on the

immediate analgesic effect of SP6 acupuncture in patients with

primary dysmenorrhoea and cold and dampness stagnation:

a multicentre randomised controlled trial,” Acupuncture in

Medicine, vol. 35, no. 5, pp. 332-338, 2017.

I. Boutron, D. Moher, D. G. Altman, K. E Schulz, and P. Ravaud,

“Extending the CONSORT statement to randomized trials

of nonpharmacologic treatment: explanation and elaboration,”

Annals of Internal Medicine, vol. 148, no. 4, pp. 295-309, 2008.

[31] H. MacPherson, D. G. Altman, R. Hammerschlag et al.,
“Revised standards for reporting interventions in clinical trials
of acupuncture (STRICTA): extending the consort statement,;”
Acupuncture in Medicine, vol. 28, no. 2, pp- 83-93, 2010.

[24

(25

(30



Evidence-Based Complementary and Alternative Medicine

(32]

(33]

(34]

(35]

[36]

(37]

(38]

(39]

[41]

(48]

G. Lefebvre, O. Pinsonneault, V. Antao et al., “Primary dys-
menorrhea consensus guideline;” Journal of Obstetrics and
Gynaecology Canada, vol. 27, no. 12, pp. 1131-1146, 2005.

The Ministry of Health of the People’s Republic of China,
Consensus guideline about trial for primary dysmenorrhea with
new Chinese herbs, st edition, 1993.

WHO, WHO Standard Acupuncture Point Locations in the West-
ern Pacific Region, WHO Western Pacific Regional Publications,
Manila, Philippines, 2008.

A. Benham and M. I. Johnson, “Could acupuncture needle
sensation be a predictor of analgesic response?” Acupuncture in
Medicine, vol. 27, no. 2, pp. 65-67, 2009.

K. K. K. S. Hui, T. N. Sporko, M. G. Vangel, M. Li, J. Fang, and
L. Lao, “Perception of deqi by chinese and american acupunc-
turists: a pilot survey,” Chinese Medicine, vol. 6, p. 2, 2011.

N. Hu, C. Lin, H. Yuan et al., “How to determine the qi arrival
and its strength in clinical research,” Chinese Acupuncture &
Moxibustion, vol. 36, no. 1, pp. 91-94, 2016.

J. L. Wang, Clinical Epidemiology: Clinical Research Design, and
Measurement and Evaluation, Shanghai Scientific and Technical
Publishers, Shanghai, China, 3rd edition, 2009.

R. H. Dworkin, D. C. Turk, K. W. Wyrwich et al., “Interpreting
the clinical importance of treatment outcomes in chronic pain
clinical trials: IMMPACT recommendations,” The Journal of
Pain, vol. 9, no. 2, pp. 105-121, 2008.

P. Wang, P. Zhang, G. W. Wu et al.,, “Analgesic effect of deqi
induced by needling at sanyinjiao (SP 6) acupoint on primary
dysmenorrheal patients with cold damp stagnation syndrome,”
Zhen Ci Yan Jiu, vol. 43, no. 1, pp. 49-55, 2018.

J. Lee, V. Napadow, and K. Park, “Pain and sensory detection
threshold response to acupuncture is modulated by coping
strategy and acupuncture sensation,” BMC Complementary and
Alternative Medicine, vol. 14, no. 1, p. 324, 2014.

D. Chen and B. G. Chen, “Clinical observation of Qi extending
affected parts in the treatment of lumbar intervertebral disc,
World Latest Medicine Information, vol. 16, no. 18, pp. 186-187,
2016.

E.-M. Jun, S. Chang, D.-H. Kang, and S. Kim, “Effects of
acupressure on dysmenorrhea and skin temperature changes in
college students: a non-randomized controlled trial,” Interna-
tional Journal of Nursing Studies, vol. 44, no. 6, pp. 973-981, 2007.

J. M. Yang, X. Y. Shen, L. Zhang et al., “The effect of acupuncture
to sp6 on skin temperature changes of SP6 and SPI0: an

observation of “Deqi”,” Evidence-Based Complementary and
Alternative Medicine, vol. 2014, Article ID 595963, 7 pages, 2014.

M. Sandberg, T. Lundeberg, L. Lindberg, and B. Gerdle, “Effects
of acupuncture on skin and muscle blood flow in healthy
subjects,” European Journal of Applied Physiology, vol. 90, no.
1-2, pp. 114-119, 2003.

T.-C. Kuo, C.-W. Lin, and E-M. Ho, “The soreness and numb-
ness effect of acupuncture on skin blood flow;,” American Journal
of Chinese Medicine, vol. 32, no. 1, pp. 117-129, 2004.

A. U. Asghar, G. Green, M. E Lythgoe, G. Lewith, and H.
MacPherson, “Acupuncture needling sensation: the neural cor-
relates of deqi using fMRI,” Brain Research, vol. 1315, pp. 111-118,
2010.

K. K.S. Hui, J. Liu, O. Marina et al., “The integrated response of
the human cerebro-cerebellar and limbic systems to acupunc-
ture stimulation at ST 36 as evidenced by fMRI,” Neurolmage,
vol. 27, no. 3, pp- 479-496, 2005.

(49]

(51]

(53]

(54]

(57]

(58]

(59]

[60]

(61

(62]

(63]

1

K. K. S. Hui, O. Marina, J. D. Claunch et al., “Acupuncture
mobilizes the brain’s default mode and its anti-correlated
network in healthy subjects,” Brain Research, vol. 1287, pp. 84—
103, 2009.

J. D. Claunch, S. Chan, E. E. Nixon et al., “Commonality and
specificity of acupuncture action at three acupoints as evi-
denced by fMRI,” American Journal of Chinese Medicine, vol. 40,
no. 4, pp. 695-712, 2012.

W. Qin, J. Tian, X. Pan, L. Yang, and Z. Zhen, “The correlated
network of acupuncture effect: a functional connectivity study;’
in Proceedings of the 28th Annual International Conference of the
IEEE Engineering in Medicine and Biology Society (EMBS "06),
pp. 480-483, September 2006.

L. B. Zhu, W. C. Chan, K. C. Lo, T. P. Yum, and L. Li, “Wrist-
ankle acupuncture for the treatment of pain symptoms: a
systematic review and meta-analysis,” Evidence-Based Comple-
mentary and Alternative Medicine, vol. 2014, Article ID 261709,
9 pages, 2014.

A. Xiang, Y. Yu, X. Jia et al., “The low-frequency BOLD signal
oscillation response in the insular associated to immediate
analgesia of ankle acupuncture in patients with chronic low
back pain,” Journal of Pain Research, vol. 12, pp. 841-850, 2019.

K. M. Wang, S. M. Yao, Y. L. Xian, and Z. L. Hou, “A study on
the receptive field of acupoints and the relationship between
characteristics of needling sensation and groups of afferent
fibres,” Scientia Sinica. Series B, vol. 28, no. 9, pp. 963-971, 1985.

A.AB.S.R.C.G. Xi'an Medical College, “Acupuncture sensations
receptors and afferent nerve pathways in spinal cord,” in Pro-
ceedings of the National Symposium on Acupuncture Anesthesia,
Beijing, China, 1974.

S.C.oT.L.H.D.0.T.a.0. Shanghai Academy of traditional Chi-
nese Medicine, Shanghai 6th People’s Hospital Dept of Trauma
and Orthopdics, and Anesthesiology Division, Morphological
Correlates of Acupuncture Sensations at Human Somatic Acu-
points, Shanghai Publishing House, 1977.

A. Y. Leung, J. Park, G. Schulteis, J.-R. Duann, and T. Yaksh,
“The electrophysiology of De Qi sensations,” The Journal of
Alternative and Complementary Medicine, vol. 12, no. 8, pp. 743-
750, 2006.

K. K. S. Hui, E. E. Nixon, M. G. Vangel et al., “Characterization
of the “deqi” response in acupuncture,” BMC Complementary
and Alternative Medicine, vol. 7, p. 33, 2007.

A. Benham, G. Phillips, and M. L. Johnson, “An experimental
study on the self-report of acupuncture needle sensation during

deep needling with bi-directional rotation,” Acupuncture in
Medicine, vol. 28, no. 1, pp. 16-20, 2010.
J. J. Park, M. Akazawa, J. Ahn et al., “Acupuncture sensation

during ultrasound guided acupuncture needling,” Acupuncture
in Medicine, vol. 29, no. 4, pp. 257-265, 2011.

J. Xiong, E Liu, M.-M. Zhang, W. Wang, and G.-Y. Huang,
“De-gqi, not psychological factors, determines the therapeutic
efficacy of acupuncture treatment for primary dysmenorrhea,”
Chinese Journal of Integrative Medicine, vol. 18, no. 1, pp. 7-15,
2012.

S. B. Xu, B. Huang, and C. Y. Zhang, “Effectiveness of strength-
ened stimulation during acupuncture for the treatment of
Bell palsy: a randomized controlled trial,” Canadian Medical
Association Journal, vol. 185, no. 6, pp. 473-479, 2013.

B. Y. K. Loyeung and D. M. Cobbin, “Investigating the effects
of three needling parameters (manipulation, retention time,
and insertion site) on needling sensation and pain profiles:



12

(64]

[67

(73]

(74]

a study of eight deep needling interventions,” Evidence-Based
Complementary and Alternative Medicine, vol. 2013, Article ID
136763, 12 pages, 2013.

A. Benham and M. I. Johnson, “Effect of bidirectional rotation
of an acupuncture needle at LII0 on acupuncture needle
sensation and experimentally-induced contact heat pain in
healthy human volunteers,” Acupuncture in Medicine, vol. 32,
no. 3, pp. 267-272, 2014.

W. M. Jung, W. Shim, T. Lee et al., “More than DeQi: spatial
patterns of acupuncture-induced bodily sensations,” Frontiers in
Neuroscience, vol. 10, p. 462, 2016.

P. J. Rong, S. Li, H. Ben et al., “Peripheral and spinal mecha-
nisms of acupoint sensitization phenomenon,” Evidence-Based
Complementary and Alternative Medicine, vol. 2013, Article ID
742195, 6 pages, 2013.

Y. F. She, L. X. Ma, C. H. Qi et al., “Do changes in electrical
skin resistance of acupuncture points reflect menstrual pain?
A comparative study in healthy volunteers and primary dys-
menorrhea patients,” Evidence-Based Complementary and Alter-
native Medicine, vol. 2014, Article ID 836026, 10 pages, 2014.

S. Yanfen, M. Liangxiao, Z. Jiang et al., “Comparative study
on skin temperature response to menstruation at acupunc-
ture points in healthy volunteers and primary dysmenorrhea
patients,” Journal of Traditional Chinese Medicine, vol. 37, no. 2,
pp- 220-228, 2017.

Z. H. Liang, C. C. Xie, Z. P. Li, X. P. Zhu, A. P. Lu, and W. B.
Fu, “Deqi sensation in placebo acupuncture: a crossover study
on chinese medicine students,” Evidence-Based Complementary
and Alternative Medicine, vol. 2013, Article ID 620671, 8 pages,
2013.

C.-C. Xie, X.-Y. Wen, L. Jiang, M.-]. Xie, and W. B. Fu,
“Validity of the “Streitberger” needle in a Chinese population
with acupuncture: a randomized, single-blinded, and crossover
pilot study,” Evidence-Based Complementary and Alternative
Medicine, vol. 2013, Article ID 251603, 5 pages, 2013.

B. Liu, H. Xu, R. Ma, Q. Mo, S. Yan, and Z. Liu, “Effect of
blinding with a new pragmatic placebo needle: a randomized
controlled crossover study,” Medicine, vol. 93, no. 27, p. €200,
2014.

L. Vase, S. Baram, N. Takakura et al, “Can acupuncture
treatment be double-blinded? An evaluation of double-blind
acupuncture treatment of postoperative pain,” PLoS ONE, vol.
10, no. 3, Article ID 0119612, 2015.

C. S. Yin, Y. Chae, O.-S. Kang et al., “Degi is double-faced:
the acupuncture practitioner’s and the subject’s perspective,”
Evidence-Based Complementary and Alternative Medicine, vol.
2015, Article ID 635089, 6 pages, 2015.

S. Birch, “Historical and clinical perspectives on de Qi: exposing
limitations in the scientific study of de Qi,” The Journal of
Alternative and Complementary Medicine, vol. 21, no. 1, pp. 1-
7, 2015.

Evidence-Based Complementary and Alternative Medicine



