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Primary osteoporosis is a common disease among postmenopausal women and the elderly; low back pain is
the most typical clinical manifestation an is the primary reason for a clinic visit, and directly affects patients’
quality of life. Anti-osteoporosis medications have undesirable side effects, and many kinds of special tradi-
tional Chinese moxibustion methods have been widely used in the clinical treatment of osteoporosis low back
pain. The purpose of this study was to observe whether thunder-fire moxibustion therapy, compared to calci-
um supplements alone, can ease osteoporosis low back pain, improve quality of life, and reduce tension of the
multifidus.

Sixty-three eligible patients were enrolled in the study (7 of these patients did not finish the study and are not
included in analysis). Participants were randomly divided into 2 groups: a moxibustion group that received cal-
cium carbonate D3 and thunder-fire moxibustion therapy, and a control group that received calcium carbonate
D3 only. Level of pain experienced, assessed using the visual analogue scale (VAS), and quality of life (SF-36)
were measured pre-treatment, at the end of 4 weeks of treatment, and at a 1-month post-treatment evalua-
tion. Changes in values of Young’s modulus of the multifidus were also collected before and after treatment.
After 4 weeks of treatment and at 1 month after treatment had ended, low back pain in both groups was re-
duced relative to pre-treatment levels. The moxibustion group was significantly improved at BP, GH, SF, and
MH dimensions compared to pre-treatment levels. The control group improved in BP dimensions, but not to
the same extent as the moxibustion group. Similarly, after treatment for 4 weeks with moxibustion, multifidus
tension was significantly reduced.

Thunder-fire moxibustion is an effective method for treating low back pain due to primary osteoporosis.
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Background

Primary osteoporosis (POP) is defined as low bone mass and
is a systemic bone disease characterized by degeneration
of the micro-architecture of bone tissue that leads to an in-
crease in bone brittleness and bones that fracture easily. It is
a common disease, occurring frequently in postmenopausal
women and the elderly [1]. The National Health and Nutrition
Examination Surveys (NHANES) Il [2] found that more than
9.9 million Americans suffer from osteoporosis, and about
43.1 million Americans suffer from osteopenia. Epidemiology
shows that China has more than 210 million people aged >60
years (~15.5% of the total population), nearly 140 million peo-
ple aged >65 years (~10.1% of the total population) [3], and
has the largest population of elderly people in the world. In
2006, China had nearly 70 million cases of osteoporosis and
more than 200 million cases of osteopenia [4]. Despite a lack
of recent epidemiological data, it is certain that the number
of people with osteoporosis and osteopenia in China is now
even greater, given the aging trend of the population. Low back
pain is the most typical clinical manifestation of POP and is
the primary reason for visiting a clinic; limited lumbar back
pain accounts for 70% of the cases of osteoporosis with pain
in China, and directly affects a patient’s quality of life [5,6].

Clinical practice shows that drug therapy has definite limita-
tions. Bisphosphonates are the most widely used anti-osteo-
porosis drugs in clinical practice, but they do not relieve pain
quickly. The benefits of treatment for more than 5 years are
limited and may increase the risk of jaw osteonecrosis or atyp-
ical femoral fracture [7,8]. Calcitonin can increase bone mass
and effectively relieve bone pain [9-13], but may increase tu-
mor risk, and is limited to no more than 3 months of contin-
uous use [14].

Traditional Chinese moxibustion methods have been wide-
ly used in the clinical treatment of low back pain of POP. The
other type of moxibustion [15-17] has a clear analgesic ef-
fect on osteoporosis low back pain. A meta-analysis concluded
that non-thunder-fire moxibustion plus calcium supplementa-
tion may have a better effect on alleviating pain than calcium
supplements alone [18].

Thunder-fire moxibustion is a moxibustion method used in var-
ious Chinese medicines that is characterized by strong pene-
tration, a strong effect on blood stasis and swelling, and pain
relief. The treatment characteristics of thunder-fire moxibus-
tion are as follow. The first characteristic is that, according to
the principle of TCM syndrome differentiation and treatment,
a variety of drugs are used to make different kinds of thun-
der-fire moxibustion columns. The second characteristic is the
use of a variety of therapeutic techniques such as the meth-
od of finches and array method. The third characteristic is
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that, when burnt, thunder-fire moxibustion produces a pow-
erful potency, with drug factors rapidly adsorption in the hu-
man body surface, forming high-consistency medicine in ar-
eas around the skin, penetrates into acupuncture points and
through the human body meridian transmission to improve
treatment effect [19]. With the help of thermal radiation, thun-
der-fire moxibustion can improve circulation by penetrating
into deep tissue through heat [20]. The operation is simple, the
target acupoint location is accurate, the heat is easy to con-
trol, scald danger is low and safety high, and the moxibustion
smog is reduced, making it suitable for clinical application. It
is often used for various spine-related pain treatments [21].
However, clinical studies on its use for the treatment of POP
low back pain have not been reported. Zhang [22] showed that
thunder-fire moxibustion can reduce the pain of knee osteo-
arthritis and decrease dysfunction.

In the present study, we tested whether thunder-fire moxi-

bustion can affect degree of pain, quality of life, and Young’s
modulus of multifidus in POP patients.

Material and Methods

Design

A randomized controlled trial was performed; all clinical ex-
aminations and non-drug treatments were provided free of
charge because we had sufficient funding for the project. The
63 patients recruited were randomly divided into a moxibus-
tion group (n=32) or a control group (n=31), with all patients
having equal access to either group. To randomize patient
group assignment, the envelope method was used as fol-
lows: (i) a person unaware of the trial put the numbers 1 to
63 in 63 opaque envelopes; (ii) the patient randomly select-
ed an envelope; (iii) patients selecting an odd number were
place in the moxibustion group and given calcium carbonate
D3 (CC D3) combined with thunder-fire moxibustion therapy,
while patients with an even number were placed in the con-
trol group and given only CC D3 treatment. Of the 63 partici-
pants, we were unable to collect data from 7; 3 patients failed
to complete 4 weeks of treatment, and 4 patients refused to
return to the hospital for a follow-up evaluation. In the end,
we had data for 56 patients. Recruitment of the participants
was done in October 2016 and post-intervention assessments
were completed in November 2017.

Participants

Cases of potential POP with low back pain (n=142) were col-
lected from the Department of Acupuncture and Rehabilitation,
and the Department of Orthopedics, at the Affiliated Hospital
of Nanjing University of Traditional Chinese Medicine. The
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Table 1. Baseline clinical characteristics of participants.

Moxibustion group (n=32)
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Control group (n=31) P value

63.90
————————————————————————————————————————————————— P>0.05

+7.59

158.65
————————————————————————————————————————————————— P>0.05

+5.31

56.53
————————————————————————————————————————————————— P>0.05

+6.83

11.32
————————————————————————————————————————————————— P>0.05

+4.16

22.31
————————————————————————————————————————————————— P>0.05

+2.56

diagnosis of osteoporosis densitometry (DXA) is still the crite-
rion standard. The World Health Organization (WHO) defines
osteoporosis by quantitative densitometry measurements of
bone mineral density (BMD) in terms of deviations in relation
to a young healthy person. According to this definition, a BMD
value of less than 2.5 standard deviations below the mean is
defined as osteoporosis, while values from 1.5 to 2.5 stan-
dard deviations below the mean are defined as osteopenia.

Study inclusion criteria were: postmenopausal women aged
50-80 years; a double-energy X-ray bone density lower than
2.5 standard deviations below normal; and presence of low-
er back pain for more than 3 months at a moderate level (3<
VAS <7). Exclusion criteria were: secondary or idiopathic os-
teoporosis; taking of anti-osteoporosis drugs or other drugs
that affect bone metabolism for 6 months; lumbar compress-
ibility fractures; lumbar disc herniation, lumbar spondylolisthe-
sis, or lumbar stenosis; serious underlying diseases that might
affect treatment; and a history of smoking, alcohol abuse, or
other habits deleterious to health.

Sixty-three eligible participants provided written informed
consent after receiving an explanation of the study (Table 1).

The Ethics Committee of the Affiliated Hospital of Nanjing
University of Traditional Chinese Medicine approved this study
(ethics review number 2017NL-001-01).

Intervention

The moxibustion treatment group (n=32) received thunder-
fire moxibustion as well as oral CC D3. All the moxa-cigars for
the moxibustion are produced from the Traditional Medicine
Research Institute of Zhao’s thunder-fire moxibustion. Each
moxa-cigar is 10x3 ¢cm and 25 g.

The treatment site was the local lumbago, using acupoint se-
lections Pishu (BL 20), Shenshu (BL 23), Yaoyangguan (DU 3),
and Mingmen (DU 4). Treatments were done at room temper-
ature (20-25°C), with the subject in a relaxed prone position.
Two moxa-cigars were placed in a 2-hole moxibustion box and
the tops of the moxa-cigars were lit. The moxibustion box was
then placed on the treatment site, with the fire head 2-3 cm
from skin. Moxibustion was performed on the local low back
pain area for a treatment time of 30 min. The moxibustion box
and treatment area were covered with a thick treatment tow-
el to maintain temperature and control smoking. Treatments
were given 3 days per week for 4 weeks (Figures 1-3).

The calcium D treatment consisted of CC D3 (1.5 g/125 u per
tablet), with 1 tablet per day taken orally. The control group
(n=31) received only the CC D3 treatment.

Outcome measures

1.Visual Analogue Scale (VAS). A 10-cm linear visual ana-
logue scale was used to assess each participant’s rating of
their level of pain [20]. The visual analogue scale is a dou-
ble-anchored horizontal line where each end represents op-
posite ends of a continuum that extends from “not at all”
(score=0) at the left end of the scale to “the worst possible”
(score=10) at the right end of the line. Participants were in-
structed to indicate their level of pain with a mark made on
the linear scale.

2. Quality of Life Assessment. The Medical Outcomes Study
36-Item Short-Form Health Survey (SF-36) [23] is a concise
health measurement scale developed by the Boston Institute
of Health. It has 8 dimensions and 36 clauses, including the
dimensions physical functioning (PF), physical role limita-
tion (RP), bodily pain (BP), general health (GH), vitality (V),
social functioning (SF), emotional role limitation (RE), and
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Figure 2. position of moxibustion treatment.

mental health (MH). Question responses are transformed
into a point scale ranging from 0 to 100.

3.Shear-Wave Elastography (SWE) Image. All quantitative
ultrasound examinations of the lumbar multifidus muscles
were taken using an ultrasound imaging device with SWE
(Aixplorer, Supersonic Imagine, Aix-en-Provence, France) with
a 10-2 MHz linear array transducer (model SL10-2, 7 MHz
of center frequency, Aixplorer, Supersonic Imagine, France).
The rehabilitation ultrasound model was selected and the
maximum range of SWE set at 50 KPa. The square-shape
region of interest (ROI) was 10x10 mm and the diameter of
the Q-box (Supersonic, Imagine, Inc) was 10 mm.

Patients were asked to take a prone position on the bed, with-
out a pillow, the head to one side, the upper limbs on either
side of the body, and both lower limbs straight. The transduc-
er was positioned on the skin so that it was centered on the
spine. Then, the L4 and L5 spinous processes above the sac-
roiliac joint were found and the transducer moved to the right
or left side, in order to display the L4 and L5 zygapophyseal
joints. A mark was made on the skin.

The values of Young’s modulus of the multifidus were mea-
sured in the L4 plane. The shear elastic modulus of the lum-
bar multifidus was evaluated 3 times by measuring the shear
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Figure 3. moxibustion box covered with treatment towel.

wave propagation speed in the tissues to assess muscle stiff-
ness. The average values of maximum, minimum, and mean
shear elastic modulus in each ROl were computed. The shear
elastic modulus was computed from the shear wave propa-
gation speed. This method was used to obtain measures be-
fore and immediately after 4 weeks of treatment. All ultra-
sonic measurements were performed by a physician who had
over 10 years of experience in musculoskeletal ultrasound.

Data analysis

SPSS ver. 18.0 was used for all data analyses. Data normality
was tested using Shapiro-Wilk’s tests; all variables appeared
normally distributed. Independent t tests and chi-square tests
were used for differential testing. A paired t test was used for
comparison of within-group differences. An independent t
test was used for comparison of exercise differences between
groups. Significance level was set at P=0.05 for all analyses.

The minimum sample size required for the groups was cal-
culated using the function: n =n,=[2*c*(ua+up)?)/5* where
0=0.05, po=1.96, and p=0.2, uf=0.84, and statistical efficiency
was 80%. By reference to the relevant literature [24], the stan-
dard deviation of VAS was set at 6=1.1, 8=5.3*20%=1.06. The
required sample size of each group was 16; thus, we aimed to
enroll 30 cases in each group for this clinical study.

Results

Sixty-three participants with POP low back pain participated
in the study. Seven participants dropped out: 3 participants
from the moxibustion group and 4 participants from control
group (Figure 4).

Participants in the moxibustion and control groups were sim-
ilar in general characteristics and no significant differences
were noted between groups (Table 1).
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N=142
Male: Female, 17: 125
Exclude(n=79)
1. Not meeting inclusion criteria(n=41)
2. Declined to participate(n=34)
3. Other reasons(n=4)
N=63
Male: Female, 5:58
I
¥ v
Moxibustion group (n=32) Control group (n=31)
Male: Female, 3:29 Male: Female, 2: 29
Pre assessment (n=32) Pre assessment (n=31)
1.VAS 1.VAS
2.SF-36 2.SF-36
3. SWE 3.SWE
4W of moxibustion and (C D3 4W of CCD3
Post assessment (n=31) Post assessment (n=29)
1.VAS 1.VAS
2.5F-36 2.5F-36
3.SWE 3. SWE
1 month follow-up 1 month follow-up
Follow-up assessment (n=29) Follow-up assessment (n=27)
1.VAS 1.VAS
2.5F-36 2.5F-36

Figure 4. Participants flow diagram.

Table 2. Changes of the pain intensity changes in VAS scoring from Pretreament to final follow-up.

Pretreament Treatment 4 weeks  Post treatment 1 month

— 4.97 2.77 3.10 T-P: P<0.01
Moxibustion ~*° =T PT-P: P<0.01
group +1.31 +0.92 +1.06 PT-T: P>0.05

VAS 5.32 4.00 3.81 T-P: P<0.01
GIMEEE PT-P: P<0.01
group +1.49 +1.28 +1.33 PT-T: P>0.05

P>0.05 P<0.01 P<0.05
Outcome measures the moxibustion group was better than the control group

(p<0.05; Table 3).

=y

. After treatment for 4 weeks and a follow-up of 1 month,
VAS scores were significantly lower in the 2 groups (p<0.05) 3.The Young’s modulus value of the moxibustion group de-

than at the start of the experiment, and overall, the moxibus- creased significantly (p < 0.01) immediately after 4 weeks of
tion group had lower VAS than in the control group (p<0.05; treatment and differed significantly from the control group
Table 2). (p<0.01; Table 4).

2. Using the SF-36 evaluation, after 4 weeks of treatment and
1-month follow-up, 4 dimensions (BP, GH, SF, and MH) in the
moxibustion group had significantly improved. In the con-
trol group, only the BP dimension improved (p<0.05), and
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Table 3. Changes in the 8 items of the norm-based Short-Form-36 scores from Pretreament to final follow-up.

Pretreament Treatment 4 weeks Post treatment 1 month

et 52.34 62.26 62.59 T-P: P>0.05
Moxibustion 242>+ L&s0 0407 BTP: P30.05

e +2174 +19.70 +20.69 PT-T: P>0.05

PF 54.52 61.38 64.26 T-P: P>0.05
it S PT-P: P>0.05

group +20.79 +22.87 +21.29 PTT: P50.05

P>0.05 P>0.05 P>0.05

— 25.78 33.87 31.03 T-P: P>0.05
Moxibustion <>/ 338/ 30 BTP: Y0 05
group =L +36.26 +33.84 PT-T: P>0.05

RP 25.81 25.00 30.56 T-P: P>0.05
e PT-P: P>0.05
group +36.79 +36.60 +30.49 ST P

et 49.13 72.60 66.07 T-P: P<0.01
Moxibustion ~ #% /200 008 BTP: Pe0.01
BP g =816 1543 L1157 PT-T: P0.05
50.24 62.31 59.17 T-P: P<0.01
control =TT T PT-P: P<0.05
ey 19.38 +14.59 +12.83 PT-T: P>0.05
P>0.05 P<0.05 P<0.05
T 43.44 56.55 52.76 T-P: P<0.01
Moxibustion %% 000 24/0 PT.P: Pe0.05
SR xi762 +16.02 $13.34 PT-T: P0.05
41.84 46.93 4533 T-P: P>0.05
Control PT-P: P50.05
group +14.93 +15.51 +13.94 PT.T: P>0.05
P>0.05 P<0.05 P<0.05
— 56.25 63.06 56.38 T-P: P>0.05
Moxibustion ~ 2°< 0638 o063 BTP Y0 05
" ey +20.64 +15.20 +18.02 PT-T. P>0.05
52.90 55.86 57.41 T-P: P>0.05
e PT-P: P>0.05
group +16.67 +17.12 +14.10 ST P
P>0.05 P>0.05 P>0.05
busti 67.58 78.23 79.31 T-P: P<0.05
Moxibuston ~ ®/2¢ /el /@S BTP: PeD 05
SF - #2173 1645 £16.80 PT-T: P>0.05
66.53 67.67 68.98. T-P: P>0.05
control - T T T PT-P: P>0.05
group +21.50 +21.00 +19.11 PT-T: P>0.05
P>0.05 P<0.05 P<0.05
— 45.83 59.14 4138 T-P: P>0.05
Moxibustion 42> oZA . %LIe BTP: P30.05
e group +44.60 +40.10 +39.50 PT.T: P>0.05
4731 54.02 39.51 T-P: P>0.05
Kt PT-P: P>0.05
B Rl e £26.21 PT-T: P>0.05
P>0.05 P>0.05 P>0.05
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Table 3 continued. Changes in the 8 items of the norm-based Short-Form-36 scores from Pretreament to final follow-up.

Pretreament
Moxibustion 6075 777777777777777777777777777777
Eep +17.52
e
Control 5961 7777777777777777777777777777777
EISLR +18.02
P>0.05

Treatment 4 weeks

Post treatment 1 month

70.58 69.24 T-P: P<0.05

"""""""""""""""""""""""""""""""""""""" PT-P: P<0.05
+17.14 +14.62 PT-T: P>0.05

57.10 55.41 T-P: P>0.05

"""""""""""""""""""""""""""""""""""""" PT-P: P>0.05
+20.34 +17.32 PT-T: P>0.05
P<0.01 P<0.01

Table 4. Changes in the young’s modulus value from pretreament to treatment 4 weeks (kPa).

Pretreament Treatment 4 weeks
16.29 10.37

G ecooosoeossemmmssommsseaomsomenseeanesaResaaaeee
Moxibuston 168
group 16.58
Right
+3.78
16.31
1 T s
+3.11
Control 16.55
group Righth e
+4.15
P>0.05

—————————————————————————————————————————————— P<0.01
+1.96
9.33

—————————————————————————————————————————————— P<0.01
+1.65
16.19

—————————————————————————————————————————————— P>0.05
3.03
16.40

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr P>0.05
3.74
P<0.01

Values are expressed as mean + standard deviation. Bold values significance p<0.05.

Discussion

This study shows that thunder-fire moxibustion therapy can
significantly reduce back pain in patients with POP, can re-
lieve tension of the multifidus, and can improve quality of life.

Except for vertebral fracture, local muscle fatigue and hypox-
ia spasm pain [25,26] are the most common causes of low
back pain in patients with POP. Our study shows that thunder-
fire moxibustion is an effective way to treat this kind of pain.

Moxibustion requires choosing specific acupoints in the body,
such as Pishu (BL 20), Shenshu (BL 23), Yaoyangguan (DU 3), and
Mingmen (DU 4). Moxibustion therapy warms the body, eliminat-
ing cold, regulating energy metabolism, and relieving pain [27].
According to the theory of traditional Chinese medicine, moxi-
bustion is thought to regulate gi and the blood, improving phys-
ical fitness to eliminate pathogenesis by means of warming [28].

This study included patients with moderate back pain, having
scores of VAS ranging from 3 to 7. The control group (given CC
D3 only) had decreased pain levels at the 1-month post-treat-
ment follow-up relative to before treatment, a result consis-
tent with that of Castelo-Branco [29]. CC D3 treatment works to

relieve back pain by increasing calcium intake, regulating bone
absorption, and improving bone metabolism. The moxibustion
group also had significantly reduced VAS at the 1-month follow-
up after treatment. In addition, the moxibustion group VAS was
significantly less than in the control group; the effect of thun-
der-fire moxibustion on POP low back pain is rapid and targeted.

A recent meta-analysis shows that neither calcium nor calcium
combined with vitamin D can reduce the incidence of fracture
in patients over 50 years of age; even large supplements of
vitamin D allow an increase in the risk of fracture [30]. Thus,
relieving pain symptoms and improving quality of life are key
to clinical treatment.

We administered the SF-36 (Short-Form-36) to assess health-
related quality of life [31]. At the end of 4 weeks of treatment
and 1-month post-treatment follow-up, the moxibustion group
showed significantly improved quality of life in the BP, GH, SF,
and MH dimensions compared to before treatment. The control
group, in contrast, improved only in the BP dimension relative
to before treatment, and remained significantly lower than the
moxibustion group at follow-up. Four weeks of physical activ-
ity and strengthening exercises in patients with osteoporosis
can also reduce VAS pain scores and improve the SF-36 in all
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8 dimensions [32]. Hongo [33] showed that using bisphospho-
nate treatment, VAS, and SF-36 did not improve in osteoporo-
sis patients with vertebral fractures. This suggests that pain re-
lief for POP patients is a precondition to improving quality of
life. Another study using the SF-36 scale to evaluate thermal
moxibustion combined with CC D3 for treating POP patients
also found that VAS and quality of life were significantly im-
proved with moxibustion [34]. To the best of our knowledge,
the present study is the first to demonstrate an improvement
in SF-36 with thunder-fire moxibustion treatment.

Du-moxibustion is a method used to treat disease using herb-
partitioned moxibustion in the Dazhui to Yaoshu region of the
governor meridian [35]. In this method, ginger is applied to the
spine, then the herbal powder spread, followed by spreading
ginger paste. Finally, a long moxa cone is placed on the ginger
paste; the head and tail are lit and left to burn naturally. The
treatment is complicated and not easy to master for general treat-
ment staff; it is also easy to produce scalds, and the moxibustion
smog created is very heavy, making this of limited clinical use.

Compared to thermal therapy, thunder-fire moxibustion is
based on the traditional Chinese medicine meridian theory,
using drugs’ energy produced by burning, thermal infrared
radiation force produced by burning and medicine chemical
factor, physics factor through meridian and acupoints feeling
in achieving WenTong meridian, and adjusting human body’s
enginery to treat disease [36]. Thunder-fire moxibustion af-
fects local lumbago, acupoint selection covers Pishu (BL 20),
Shenshu (BL 23), Yaoyangguan (DU 3), and Mingmen (DU 4).
The function of high temperature and high permeability play
an important role in adjusting temperature and eliminating
cold to stop pain, and can significantly reduce the pain of POP,
thus improving scores of BP, GH, SF, and MH.

In this study, thunder-fire moxibustion treatment technology
was used without the effect of muscle-strength training; there-
fore, improvement of patients’ kinetism or activity in daily living
was limited. There was no improvement in the 3 dimensions
(PF, RP, and VT) that correspond to the impact of exercise on
quality of life with osteoporosis [37]. Administering proper ex-
ercise training along with thunder-fire moxibustion treatment
could allow us to improve muscle strength, increase balance
and coordination function, and ultimately improve quality of
life, especially through core muscle training.

While the BP dimension of the control group significantly im-
proved after 4 weeks of treatment, it was significantly low-
er than in the moxibustion group, and the other 7 dimensions
of the SF-36 did not improve significantly in the control group.
Regular supplementary calcium can thus improve pain percep-
tion of POP patients to a certain extent, but its efficacy is far
less than that of thunder-fire moxibustion therapy, and it does
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not appear to have a positive effect on other dimensions of life
quality (SF-36).

Young’s modulus evaluation of the multifidus has been used in
many clinical studies. Moreau [38] found that for asymptomatic
subjects tested in the resting position of the multifidus, Young’s
modulus value is 6.8+1.2 kPa, while in the passive stretching
position Young’s modulus value is 22.7+3.8 kPa. Masaki [39]
found the value of Young’s modulus was 4.8+0.8 kPa in as-
ymptomatic medical workers. However, no report on short-term
clinical observation exists. The present study measured chang-
es in the L4 plane of the multifidus tension before and after 4
weeks of treatment. In the moxibustion group, pre-treatment
values were 16.29+1.68 kPa and 16.58+3.78 kPa for the left
and right sides, respectively, with no difference between sides.

After treatment, Young’s modulus values were 10.37+1.96
kPa and 9.33+1.65 kPa for the left and right sides, respective-
ly, and again sides did not differ; however, there was a signifi-
cant decrease in Young’s modulus after treatment. In contrast,
no significant difference was found for the control group be-
fore and after treatment. Thus, the hyperthermia of the thun-
der-fire moxibustion treatment, relieving muscle fatigue, and
eliminating the local inflammation, ultimately reduces multif-
idus tension. Young’s modulus value is susceptible to the in-
fluence of fatty spaces, but the BMI of patients in this study
did not significantly differ between treatment groups (moxi-
bustion group: 22.00+3.02; control group: 22.31+2.56. At ver-
tebral level L4-L5, the ICC of reproducibility of the multifidus
measurements was 0.72, as a tool for long-term follow-up of
low back pain [38]. The present study suggests that Young’s
modulus can be used as an objective evaluation method of
muscle tone before and after treatment of POP low back pain;
but knowing whether it can be used as an indicator for long-
term evaluation of clinical pain symptoms of POP requires a
large sample clinical observation trial over an extended time.

This study does have limitations; the clinical treatment time
was relatively short and BMD was not monitored. Clinical stud-
ies of the effects of moxibustion in the treatment of low back
pain in POP from mainland China lack evidence-based medi-
cine. Since moxibustion treatment produces some amount of
smog and the risk of potential scalding, we have made efforts
to improve the moxibustion box and smog control, and it is
important to prevent smog and the risk of potential scalding
in the treatment of thunder-fire moxibustion.

Conclusions

The findings of this study indicate that thunder-fire moxibus-
tion is an effective method to treat POP lower back pain and
is worthy of promotion and further application.
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