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Background: Thread embedding acupuncture (TEA) has recently been used as 
a conservative treatment method for non-specific chronic neck pain (CNP). The objective 
of this study was to evaluate the effectiveness and safety of TEA compared to physical 
therapy (PT) for treating patients with CNP.
Methods: A total of 128 patients diagnosed with CNP were randomly assigned to a TEA group 
and a PT group at a 1:1 ratio. The TEA group received four sessions of TEA, while the PT group 
received eight sessions of PT over 4 weeks. Outcomes were assessed using Neck Pain and 
Disability Scale (NPDS), clinically important difference (CID), cervical spinal angle, Beck 
Depression Inventory II (BDI-II), Beck Anxiety Inventory (BAI), Patient Global Impression of 
Change (PGIC), and EuroQol Five-Dimension (EQ-5D) at baseline and 5, 9, and 13 weeks.
Results: The TEA group showed significant improvement in NPDS compared to the PT group 
at 5, 9, and 13 weeks. Proportions of patients with decreased NPDS scores of more than 11.5 
points (minimal CID) were significantly higher in the TEA group at 5, 9, and 13 weeks. There 
were significant differences between the two groups at 5, 9, and 13 weeks for BDI-II, and at 5 and 
9 weeks for BAI. For EQ-5D, the TEA group showed significant improvement at 5, 9, and 13 
weeks. There was no significant difference in cervical spinal angle between the two groups. For 
PGIC, better improvement was observed at 9 and 13 weeks in the TEA group. Adverse events 
associated with interventions were mostly temporary and mild.
Conclusion: For patients with CNP, TEA treatment was found to be more effective than PT 
treatment for improving their pain and dysfunction, quality of life, and psychological 
distress. Despite some post-treatment discomfort, TEA treatment can be considered as 
a useful treatment method for patients with CNP.
Trial Registration: This trial has been registered 5 April 2019 in Clinical Research 
Information Service of South Korea (CRIS- KCT0003720).
Keywords: thread embedding acupuncture, physical therapy, non-specific chronic neck pain, 
randomized controlled trial

Background
Non-specific chronic neck pain (CNP) is neck pain that lasts for more than 3 
months without neurological abnormalities, structural pathology, or traumatic 
underlying causes. CNP is classified as cervicalgia (M54.2), cervical spondylosis 

Correspondence: Young Il Kim  
Department of Acupuncture & Moxibustion 
Medicine, Daejeon University Daejeon 
Korean Medicine Hospital, 75, Daedeok- 
daero 176, Seo-gu, Daejeon, Republic of 
Korea  
Tel +82-42-470-9137  
Fax +82-42-477-9005  
Email omdkim01@dju.kr   

Eunseok Kim  
Department of Acupuncture & Moxibustion 
Medicine, Daejeon University Seoul Korean 
Medicine Hospital, 32, Beobwon-ro 11, 
Songpa-gu, Seoul, Republic of Korea  
Tel +82-2-2222-8103  
Fax +82-2-2222-8111  
Email mybestcando@naver.com

submit your manuscript | www.dovepress.com Journal of Pain Research 2021:14 201–211                                                                     201

http://doi.org/10.2147/JPR.S276941 

DovePress © 2021 Kim et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Journal of Pain Research                                                                       Dovepress
open access to scientific and medical research

Open Access Full Text Article

Jo
ur

na
l o

f P
ai

n 
R

es
ea

rc
h 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0002-2262-1284
http://orcid.org/0000-0003-4285-3063
http://orcid.org/0000-0002-3043-1325
http://orcid.org/0000-0002-7349-4596
http://orcid.org/0000-0001-5730-6869
http://orcid.org/0000-0003-1277-3329
http://orcid.org/0000-0001-9221-3238
mailto:omdkim01@dju.kr
mailto:mybestcando@naver.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com


without myelopathy or radiculopathy (M47.8), Myalgia, 
other (M79.18), etc., based on the international classifica
tion of diseases-10.1 CNP is one of the most common 
musculoskeletal disorders, and is prevalent in about 26% 
to 71% of the adult population.2,3 It recurs frequently, 
alternating between aggravation and improvement, and is 
likely to persist as a chronic condition, resulting in 
decreased quality of life and increased health care cost.4,5

Acupuncture is widely used in patients with muscu
loskeletal pain, and several studies on the acupuncture 
treatment of neck pain have been conducted.6–8 Thread 
embedding acupuncture (TEA) is a treatment that trans
mits peripheral stimuli to central nerves by embedding 
a thread in acupuncture points and reforms soft tissues at 
the treatment site.9 TEA has been widely used in recent 
years, and its continuous stimulating effect is considered 
to allow long-term effects to be maintained with rela
tively few treatments.10 Recently, many studies investi
gated TEA using catgut in other countries,11–13 while, in 
the Republic of Korea, polydioxanone (PDO) TEA is 
mainly used. PDO is a synthetic absorbable suture, 
which is absorbed completely within 180 days via hydro
lytic degradation, whereas catgut is digested by proteo
lytic enzymes in the body.14 Clinical studies on PDO 
TEA for treating patients with CNP have also been car
ried out. One study applied PDO TEA and Sham TEA to 
patients with CNP,15 while another evaluated the add-on 
effect of TEA treatment to usual care in the treatment of 
patients with CNP.16

Physical therapy (PT) is widely used in the treatment of 
patients with chronic musculoskeletal pain, including 
CNP.17–20 In particular, in the Republic of Korea, according 
to one research survey, heat therapy was the most commonly 
used treatment, followed by interfering wave therapy.21 

Although a previous study that evaluated the add-on effect 
of TEA treatment to usual care including PT has been 
conducted,16 treatments other than PT were also allowed 
for the control group. To our knowledge, no previous studies 
have compared the effectiveness and safety of TEA to those 
of PT in the treatment of patients with CNP. Although PT 
and TEA were inherently different treatment methods, com
paring the effects of TEA with PT, which is generally pre
scribed, was expected to provide meaningful clinical insight 
and evidence. Therefore, we performed an assessor-blinded, 
randomized controlled, clinical trial to evaluate the effec
tiveness and safety of PDO TEA compared to PT, in the 
treatment of patients with CNP.

Methods
Study Design and Participants
A total of 128 patients diagnosed with CNP were recruited in 
this study. They visited Daejeon University Dunsan Korean 
Medicine Hospital from April 08, 2019 to December 20, 
2019. This clinical trial was performed as a 2-arm parallel 
design, assessor-blinded, randomized controlled, stratified 
block22–27 (male, female). Participants were randomly 
assigned in a 1:1 ratio to either the TEA or PT group. The 
TEA group received a total of 4 TEA treatments, while the 
PT group received a total of 8 PT treatments over 4 weeks. 
This clinical trial was approved by the Institutional Review 
Board (DJDSKH-19-BM-04), registered with the Clinical 
Research Information Service (KCT0003720), and con
ducted in accordance with the Declaration of Helsinki.

We assumed that the mean difference between the changes 
in Neck Pain and Disability Scale (NPDS) before and after 
treatment in each group was 11.5, and the standard deviation 
was 20.67, based on the clinical significance and a previous 
study.16,28 A significance level of 5% and a power of 80% were 
applied. As a result, 51 patients were needed for each group, 
and considering the dropout rate of 20%, a total of 128 patients 
(64 per group) were recruited. The detailed process of calculat
ing sample size is described in the protocol paper.29 All appli
cants were provided a written explanation and an informed 
consent form, and received a full explanation of this trial.

Eligibility criteria were as follows:14–16,29–33 

A subject 1) is aged (19–65) years-old, and 2) have suffered 
from neck pain for over three months,24 3) scores more than 
40 mm on the visual analogue scale (VAS) at the time of 
screening, 4) is diagnosed with CNP by clinicians based on 
image examination, history taking, physical and medical 
examination, and 5) is willing and able to observe the 
intervention and follow-up assessments. The exclusion cri
teria were: An excluded subject 1) suffers radicular pain in 
the upper limb with the distribution of a particular nerve 
root, 2) demonstrates neurological abnormality, such as 
positive to special test, such as Bakody sign (shoulder 
abduction relief sign test), Spurling test, muscle atrophy, 
paraesthesiae (sensory deficits), hyporeflexia of deep tendon 
reflex, weakness, pathologic reflex, 3) demonstrates major 
spinal pathology, such as spondylitis, myelopathy, fracture, 
neoplasm, neuromyopathic scoliosis, congenital abnormal
ity, 4) shows a history of spinal surgery or scheduled pro
cedures during the study, 5) suffers from pain more severe 
than neck pain in another region, 6) suffers from uncon
trolled low back pain,31–33 7) shows a history of receiving 
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TEA at the neck region in the past 6 months,14 8) suffers 
from skin damage that is difficult to treat on the neck, 9) has 
shown hypersensitive reaction to previous acupuncture 
treatment, metal allergy, severe atopy, keloid, or other skin 
hypersensitivities, 10) suffers from hemorrhagic disease or 
factors that can affect hemostasis, such as the taking of 
antiplatelet drug or anti-coagulant, 11) is pregnant, or is 
planning pregnancy during the trial, 12) suffers from cardi
ovascular disease or uncontrolled diabetes, 13) shows his
tory of major psychiatric or neurotic disability or cognitive 
instability, 14) shows history of alcoholism or drug abuse, 
15) suffers from severe underlying disease requiring active 
therapy, or 16) was considered by the researcher to be 
inappropriate for this trial.

Randomization and Blinding
Randomization was conducted so as not to be biased, and 
was blinded to researchers and subjects. Statistician who 
was not involved in this study randomly assigned 64 patients 
to each group. A gender-based stratified randomization was 
performed based on previous studies demonstrating rela
tively improved response to pain and quality of life in 
women compared to men and higher preference in Korean 
Medicine.22–27 The generated randomization table and the 
file were protected from disclosure. The detailed randomiza
tion procedure is described in the protocol paper.29

To reduce bias as much as possible, this trial was 
designed to be assessor-blinded. The assessor did not per
form the intervention, did not know what kind of treatment 
the subject received, and asked only simple questions 
about the contents and evaluation items to fill out the 
case report form (CRF). However, due to the characteris
tics of the procedure, blinding of the subject and practi
tioner to the intervention was impossible.

Interventions
In the TEA group, a total of 4 TEA treatments were 
administered once a week for 4 weeks. The TEA of 29 
gauge in diameter and 30 or 40 mm in length (29X36DF, 
29046DF, Dongbang Medical CO., Seongnam, Republic 
of Korea) was selectively used, considering the muscle 
condition of the subject, and the depth of penetration. 
The practitioner inserted the TEA, and immediately with
drew it, without further stimulation (Figure 1). SI12, SI14, 
BL10, BL11, BL12, TE15, TE16, LI17, GB20, GB21, and 
EX-B2 were selected as acupoints pool. The practitioner 
selected 4 to 8 insertion points per side from acupoints 
pool, according to the subject’s symptom. On the 

paravertebral point of dorsal aspect, an oblique or perpen
dicular insertion was performed; and on the lateral side of 
the cervical vertebrae and thorax, a transverse or oblique 
insertion was performed, to avoid damaging critical struc
tures. Before and after the treatment, cotton saturated with 
78% alcohol was used to sterilize the neck region.

In the PT group, a total of 8 PT treatments were admi
nistered twice a week for 4 weeks. The PT group received 
heat therapy using hot pack (DS-3860H, Daeshinelc Co., 
Bucheon, Republic of Korea) and interferential current ther
apy (ICT) (EDiT 400, Nemectron, Karlsruhe, Germany). 
The ICT pads were attached to four points of the neck pain 
area, and hot pack was applied to the neck region at the same 
time for about 15 minutes per session.34

The subject in both groups received rescue medication 
(Acetaminophen 500 mg, up to six tablets per day). 
Detailed information of the intervention and co- 
interventions is described in the protocol paper.29

Outcome Measures
Assessments were conducted at baseline, and 5, 9, and 13 
weeks (5W, 9W, and 13W, respectively). The treatment 
period was from baseline to 4 weeks. The primary out
come was the mean changes in the NPDS score at 9W (8 
weeks after randomization).6,35,36 The secondary outcomes 
included NPDS scores at 5W and 13W, clinically impor
tant difference (CID),28,37,38 cervical spinal angle,39–45 

Beck Depression Inventory II (BDI-II),46–48 Beck 
Anxiety Inventory (BAI),46,49,50 EuroQol Five- 
dimensions 3-level version (EQ-5D-3L),51,52 Patient 
Global Impression of change (PGIC).53

The researcher assessed the adverse events (AEs) at every 
visit based on vital signs, examinations, and history taking. 

Figure 1 Application of polydioxanone thread embedding acupuncture. (A) 29 
gauge × 40mm needle (left) and 29 gauge × 30mm needle (right). (B) needle 
insertion to EX-B2.
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The severity of AEs related to intervention, and the causal 
relationships between intervention and AEs were 
evaluated.54,55 Also, we classified local discomforts that 
lasted more than 2 days after TEA treatment into AEs from 
(2 to 7) days (delayed AEs) and AEs for more than 7 days, 
based on the results of previous study in which some subjects 
complained of local discomfort for a few days.56

Statistical Analysis
The statistical program SAS version 9.4 (SAS Institute 
Inc., Car, NC) was used, and when missing values were 
encountered, multiple imputations were used. The data 
were analyzed by Full Analysis Set (FAS) and Per 
Protocol (PP) set. Fisher Exact test or independent t test 
was used to verify the homogeneity between the two 

groups at baseline. To compare the mean changes in the 
NPDS, BDI-II, BAI, EQ-5D, Analysis of covariance 
(ANCOVA) was used with score at baseline as 
a covariate. Within each group, to compare the outcomes 
before and after treatment, the paired t-test was used. To 
analyze changes over time, Repeated measures analysis of 
variance (RM-ANOVA) was performed.

Results
Between April 08, 2019 and December 20, 2019, a total 
of 138 participants were screened for eligibility. Of 
these 138, 10 did not meet the inclusion criteria, or 
withdrew consent. Among the 128 eligible patients, 
116 completed the study, while 12 dropped out (8 in 
the TEA group, 4 in the PT group) (Figure 2). The 12 

Figure 2 Study flow. 
Abbreviations: AE, adverse event; FAS, full analysis set; PP, per protocol; SAE, severe adverse event.
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subjects who dropped out of the study included 8 cases 
who withdrew consent for personal reasons, and 4 cases 
discontinued due to severe adverse events (SAEs). In 
the demographic characteristics and outcome variables 
at baseline, no significant differences were found 
between the two groups (Table 1).

In NPDS, the TEA group showed significant improve
ment compared to the PT group at all assessment points. 
The mean of NPDS scores at 9W reduced from the base
line value of 24.48 points for the TEA group, while 6.76 
points for the PT group. The adjusted mean difference of 
NPDS scores at 9W between the two groups was –15.74 
(95% confidence interval [CI]: (−22.05 to 9.44)), and the 
TEA group showed significant improved NPDS scores, 
compared to the PT group (p < 0.0001) (Table 2). The 
adjusted mean difference of NPDS scores at 5W between 
the two groups was –15.30 (95% CI: (−21.03 to –9.57); 
p < 0.0001), and at 13W was –14.93 (95% CI: (−21.20 to – 
8.67); p < 0.0001). In the RM-ANOVA, the NPDS scores 
were analyzed using a Greenhouse–Geisser epsilon, since 
they did not meet the assumptions of the sphericity test, 

and showed a significant group ⨯ time interaction effect 
(p < 0.0001) (Figure 3).

In BDI-II, the TEA group showed significant improve
ment at 5W (p = 0.0211), 9W (p = 0.0261), and 13W (p = 
0.0108), compared to the PT group; and in BAI, the TEA 
group also showed significant improvement at 5W (p = 
0.0139) and 9W (p = 0.0127), compared with the PT 
group. In EQ-5D Index, the TEA group showed significant 
improvement at 13W (p = 0.0143), compared with the PT 
group; and in EQ-5D VAS, the TEA group showed sig
nificant improvement at 5W (p = 0.0003), 9W (p = 
0.0166), and 13W (p = 0.0330), compared with the PT 
group. However, in cervical spinal angle, no significant 
differences were found between the two groups (Table 2). 
Significant group ⨯ time interaction effects were found for 
the BDI-II (p = 0.0181), EQ-5D VAS (p = 0.0008) 
(Figure 3)

The proportions of patients with decreased NPDS 
scores of more than 11.5 points (minimal CID) were sig
nificantly higher in the TEA group than in the PT group at 
5W (p = 0.0004), 9W (p < 0.0001), and 13W (p = 0.0003). 
In the moderate CID (decreased NPDS scores of more 
than 30%) and substantial improvement (decreased 
NPDS scores of more than 50%), significant superiority 
was also observed at all evaluation points in the TEA 
group (Figure 4). In PGIC, a significant larger number of 
patients in the TEA group than in the PT group reported 
as: “minimally improved”, “much improved”, or “very 
much improved” at 9W and 13W (p < 0.0001) (Figure 5).

Among 1082 visitations, 22 mild AEs and 4 SAEs 
were reported. Among 22 mild AEs, 14 AEs were related 
to the TEA, 2 AEs were related to the PT, and 6 AEs were 
not associated with the intervention. Among 14 AEs 
related to the TEA, AEs from (2 to 7) days were 9, and 
AEs for more than 7 days were 5. Bruise was the most 
common discomfort, whereas others were stiffness in the 
neck region, pain, edema, pricking, and irritation caused 
by the thread. Among the 4 SAEs, 1 SAE was related to 
the TEA, while the other 3 SAEs were not related to the 
intervention. The SAE related to the TEA was iatrogenic 
pneumothorax (Table 3). Rescue medication was adminis
tered to 14 (21.9%) subjects in the TEA group and 10 
(15.6%) in the PT group, with no statistically significant 
differences between the two groups.

Discussion
TEA treatment led to significant improvements in NPDS 
scores, compared to PT. The difference between the two 

Table 1 Demographics and Clinical Characteristics at Baseline

Characteristics TEA Group 
N = 64

PT Group 
N = 64

p-value

Gender Male 22 (34.38) 22 (34.38) 0.9999
Female 42 (65.63) 42 (65.63)

Age (year) 45.56 [1.82] 45.53 [1.85] 0.9904

Height (cm) 162.5 [1.01] 163.8 [1.13] 0.4001
Weight (kg) 65.35 [1.88] 63.69 [1.29] 0.4699

BMI (kg/m2) 24.57 [0.54] 23.67 [0.35] 0.1622

Education (year) 14.59 [0.41] 15.05 [0.39] 0.4214

Exercise Yes 39 (60.94) 40 (62.50) 0.9999
No 25 (39.06) 24 (37.50)

Job Yes 43 (67.19) 41 (64.06) 0.8525
No 21 (32.81) 23 (35.94)

Smoking Yes 9 (14.06) 8 (12.50) 0.9999
No 55 (85.94) 56 (87.50)

Drinking Yes 31 (48.44) 20 (31.25) 0.0705
No 33 (51.56) 44 (68.75)

Treatment 

history

Yes 52 (81.25) 43 (67.19) 0.1052
No 12 (18.75) 21 (32.81)

Symptom duration 

(month)

63.23 [8.09] 59.84 [8.44] 0.7723

Note: Data are presented as n (%) or mean [SD]. 
Abbreviations: BMI, body mass index; PT, physical therapy; TEA, thread embed
ding acupuncture.
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groups in NPDS scores tended to increase from 5W to 9W, 
and was also significant even up to 13W. This is a result 
similar to the previous studies, which showed improve
ment in the NPDS scores as it approached 9W.16 

Considering that chronic pain tends to be stubborn, it is 
noteworthy that the difference in NPDS scores between 
the two groups remained at around 15 points at all follow- 
up assessments (1 week, 5 weeks, and 9 weeks after the 
last intervention). Also, significant improvements in BDI- 
II, BAI, and EQ-5D were observed in the TEA group, 
compared with the PT group. These results suggest that 
TEA may be effective in improving psychological distress 
and quality of life of CNP patients, and is consistent with 
the finding of a previous study that neck pain is signifi
cantly correlated with anxiety and depression.46 The pro
portion of patients with decreased NPDS scores of more 
than minimal CID, 30%, and 50% was significantly higher 
in the TEA group, compared with the PT group. Therefore, 
TEA treatment is not only statistically more effective in 
the treatment of CNP patients than the PT, but also 

clinically meaningful. Additionally, the percentage of sub
jects who answered “improved” in TEA group was 96.5% 
at 9W and 98.2% at 13W. These percentages were signifi
cantly higher than those in the PT group. In addition, there 
were significant group × time interaction effects in NPDS, 
BDI-II, and EQ-5D. However, in cervical spinal angle, 
there was no significant difference between the two groups 
before and after the intervention. The result was consistent 
with other studies that failed to show significant correla
tion between neck pain and cervical angle because of 
multidimensional factors, such as imbalance of muscle 
tone, poor posture, lifestyle, and occupation affecting the 
cervical angle.39,44

Analysis of AEs related to intervention showed that 
most AEs were mild, and disappeared within a few days. 
SAE definitely related to TEA was iatrogenic pneu
mothorax. This subject was treated with inpatient and 
outpatient treatments, and under the supervision of the 
researchers. Radiological imaging tests and examination 
by a research physician on the 16th day after the 

Table 2 Observed Outcomes and Adjusted Group Differences

Variables Week TEA Group PT Group Adjusted Mean Differencea (95% CI) p-valuea

NPDS Baseline 55.29 (1.84) 51.57 (1.89) 0.1622
5 33.57 (2.17) 47.34 (2.21) −15.30 (−21.03, −9.57) <0.0001*

9 30.81 (2.43) 44.81 (2.50) −15.74 (−22.05, 9.44) <0.0001*
13 32.56 (2.42) 45.73 (2.44) −14.93 (−21.20, −8.67) <0.0001*

BDI-II Baseline 13.61 (0.94) 12.20 (1.03) 0.3155
5 11.40 (1.04) 12.64 (1.28) −2.40 (−4.44, −0.36) 0.0211*

9 11.02 (1.08) 12.53 (1.22) −2.54 (−4.77, −0.30) 0.0261*
13 10.21 (1.05) 12.56 (1.20) −3.21 (−5.67, −0.74) 0.0108*

BAI Baseline 10.61 (1.22) 10.17 (1.07) 0.7879
5 6.57 (0.84) 9.49 (1.23) −3.12 (−5.61, −0.64) 0.0139*

9 6.32 (0.75) 8.71 (0.97) −2.55 (−4.56, −0.55) 0.0127*

13 6.65 (0.78) 8.22 (0.97) −1.71 (−3.82, 0.41) 0.1133

EQ-5D index Baseline 0.864 (0.011) 0.874 (0.011) 0.5111
5 0.883 (0.010) 0.853 (0.020) 0.035 (−0.003, 0.073) 0.0700

9 0.873 (0.018) 0.842 (0.020) 0.038 (−0.011, 0.086) 0.1306

13 0.887 (0.011) 0.839 (0.021) 0.052 (0.010, 0.094) 0.0143*

EQ-5D VAS Baseline 59.22 (2.44) 62.19 (2.04) 0.3521
5 70.55 (1.97) 61.55 (2.21) 9.85 (4.48, 15.23) 0.0003*
9 67.32 (2.50) 60.97 (2.53) 7.86 (1.44, 14.27) 0.0166*

13 68.53 (2.46) 63.38 (2.37) 6.48 (0.53, 12.43) 0.0330*

Cervical spinal angle Baseline 15.94 (1.11) 15.56 (1.39) 0.8327

9 16.22 (1.29) 15.35 (1.57) 0.65 (−2.58, 3.88) 0.6921

Notes: *p<0.05. Data are presented as mean (SD). aCalculated from ANCOVA with baseline score as a covariate. 
Abbreviations: ANCOVA, analysis of covariance; BAI, Beck Anxiety Inventory; BDI-II, Beck Depression Inventory II; CI, confidence interval; EQ-5D, EuroQol Five- 
Dimension; NPDS, Neck Pain and Disability Scale; PT, physical therapy; TEA, thread embedding acupuncture; VAS, visual analogue scale.
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occurrence of pneumothorax confirmed that all related 
symptoms had disappeared. The practitioners were trained 
to prevent possible side effects during the procedure, 
including pneumothorax. However, it was difficult to com
pletely eliminate the possibility of procedural errors. The 
practitioners were retrained to prevent further AEs. 
However, the pneumothorax was caused by the practi
tioner’s mistake, and as mentioned above, other side 
effects caused by the TEA treatment were mostly mild.

The results of this study showed that TEA treatment 
was more effective than PT treatments in improving 
pain, psychological distress, and the quality of life of 
CNP patients. In addition, we obtained the results of 
longer-term observation after TEA treatment compared 
to previous studies,15,16 and found high satisfaction 
with TEA treatment, significant clinical relevance of 
TEA treatment, and possible adverse events after 
TEA treatment. In this study, the treatment frequency 

of the two interventions was different. TEA was admi
nistered once weekly, whereas PT twice weekly 
because this study focused on verifying external valid
ity based on actual clinical practice as well as treat
ment frequency of TEA and PT in previous 
studies.15,16,57 Nevertheless, it was noteworthy that 
fewer sessions of TEA yielded better outcomes than 
PT. The therapeutic mechanism of TEA has yet to be 
clearly established; however, it is suggested that long- 
lasting stimulation of afferent fibers by embedded PDO 
threads contributes to pain relief.58

However, this study has some limitations. First, due to 
the obvious differences in intervention between the two 
groups, practitioners and subjects could not be blinded. 
This could have led to non-specific effects that were not 
related to interventions, such as treatment expectations or 
placebo, and the possibility that these non-specific effects 
had more favorable effects on the TEA group was not 

Figure 3 Change over time on NPDS, BDI-II, BAI, EQ-5D Index, and EQ-5D VAS. The group x time interaction effect, which determined from analyses using a repeated 
measures analysis of variance, was significant in NPDS (A), BDI-II (B), and EQ-5D VAS (E), but not in BAI (C) and EQ-5D index (D). 
Note: *p<0.05. 
Abbreviations: BAI, Beck Anxiety Inventory; BDI-II, Beck Depression Inventory II; EQ-5D, EuroQol Five-Dimensions; NPDS, Neck Pain and Disability Scale; PT, physical 
therapy; TEA, thread embedding acupuncture; VAS, visual analogue scale.
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Figure 4 Clinical relevance. 
Note: *p<0.05. 
Abbreviations: CID, clinically important difference; PT, physical therapy; TEA, thread embedding acupuncture.

Figure 5 Patient global impression of change. 
Abbreviations: PGIC, patient global impression of change; PT, physical therapy; TEA, thread embedding acupuncture.
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completely excluded. Also, although TEA treatments were 
found to be significantly more effective than PT treat
ments, it was difficult to conclude that TEA treatments 
completely relieved pain, as patients in the TEA group 
also maintained NPDS scores between about 30 to 35. The 
follow-up period of 13 weeks was also not enough to 
measure the long-term effects of TEA. In addition, pneu
mothorax, which is an SAE, occurred due to the practi
tioner’s errors.

Despite these limitations, this was the first clinical trial 
to compare the effectiveness and safety of TEA with PT 
treatment in the treatment of patients with CNP, which 
confirmed the superiority of TEA treatment to PT. In 
addition, this study provides a clinically beneficial and 
objective outcome for comparing the effects of the two 
different interventions, and these results are expected to be 
used as data for research to verify the effectiveness of 
TEA treatments. In future research, we will intend to 
conduct long-term follow-up, multi-center clinical trials 
using TEA; and furthermore, to conduct studies that eval
uate the effects of TEA and other complementary and 

alternative medicine treatments of patients with other mus
culoskeletal diseases, including CNP.

Conclusion
In the treatments of patients with CNP, TEA treatment 
showed significant improvement, compared to PT treat
ment. The improvements in the pain and dysfunction, 
psychological distress, quality of life, and satisfaction of 
patients in the TEA group were higher than those of 
patients in the PT group, and the side effects after TEA 
treatment were mostly mild. Therefore, TEA can be con
sidered as a useful treatment option for patients with CNP.

Abbreviations
AE, adverse event; ANCOVA, analysis of covariance; BAI, 
Beck Anxiety Inventory; BDI-II, Beck Depression 
Inventory II; BMI, body mass index; CI, confidence inter
val; CID, clinically important difference; CNP, non-specific 
chronic neck pain; CRF, case report form; EQ-5D-3L, 
EuroQol Five-Dimensions 3-Level version; FAS, full ana
lysis set; ICT, interferential current therapy; NPDS, Neck 
Pain and Disability Scale; PDO, polydioxanone; PGIC, 
patient global impression of change; PP, per protocol; PT, 
physical therapy; RM-ANOVA, repeated measures analysis 
of variance; SAE, severe adverse event; TEA, thread 
embedding acupuncture; VAS, visual analogue scale.
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Table 3 Summary of Adverse Events

Variables TEA 
Group

PT 
Group

Total

Total visits of each intervention, n (%) 414 

(100.00)

668 

(100.00)

1082 

(100.00)

Total adverse events, n (%) 21 (5.07) 5 (0.75) 26 (2.40)

Mild adverse events

Definitely related to TEA

(2 to 7) days

Stiffness, n (mean duration in days) 3 (4.00)

Bruise, n (mean duration in days) 2 (5.00)

Pain, n (mean duration in days) 2 (3.50)

Edema, n (mean duration in days) 1 (2.00)

Pricking, n (mean duration in days) 1 (3.00)

More than 7 days

Bruise, n (mean duration in days) 4 (12.25)
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Definitely related to PT

Stiffness, n (mean duration in days) 1 (3.00)

Pain, n (mean duration in days) 1 (12.00)

Not related to intervention, n 4 2
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Definitely related to TEA
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in days)
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Abbreviations: PT, physical therapy; TEA, thread embedding acupuncture.
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