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ABSTRACT

A total of 1,235 studies were retrieved on June 23, 2019, from 3 databases. Selected 59 studies were evaluated
by year of publication, study type, subject condition/disease, acupoint, standards for reporting interventions
in clinical trials of moxibustion (STRICTOM), Cochrane risk of bias (RoB), and risk of bias assessment
tool for non-randomized study (ROBANS). Most studies were conducted in 2011, after which the number
of studies decreased. The most common study type was 25 case reports (CR), 16 uncontrolled clinical
trials (UCT), 11 randomized controlled trials (RCT), and 7 controlled clinical trials (CCT). Moxibustion
treatment was mainly used for musculoskeletal and circulatory diseases/conditions. A total of 83 acupoints
were used, A-shi points being the most used. As for STRICTOM, an average of 7.4 items were satisfactory
for UCT and CR without a control group, and an average of 9.4 items were satisfactory for RCT and CCT.
RCT was assessed using the RoB, and many items were rated as uncertain. In this study, the need for RCT of
moxibustion treatment in Korea was identified. The detailed description of study methods and results will
provide evidence for the efficacy of moxibustion treatment in preventive and therapeutic aspects of Korean
traditional medicine.
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Introduction

Moxibustion therapy is a Korean traditional medicine treatment
which involves burning Artemisiae Argi Foliumin onto the
acupoint to apply both the drug and a warming action at the
same time [1]. Moxibustion is an important treatment in Korean
traditional medicine and to quote <Hwangjenaegyeong-Youngch
u-Guanneung> [2], “first acupuncture, second moxibustion, third
herbal medicine”. It is important to note that, “it is appropriate
to use moxibustion without acupuncture.” The indications for
treatment are wide, and if acupuncture is ineffective at treating
serious illness, it is replaced with moxibustion treatment. When
looking at the ranking of the treatment fee under the 5 categories
of medical care expenses ratio in Korean traditional medicine
from 2004 to 2013, moxibustion was shown to be high ranking
and placed after acupuncture and cupping. In addition, comparing
the growth rate during the period, moxibustion increased by
398% compared to the 89% increase in acupuncture [3]. Public
interest in moxibustion treatment and the utilization of Korean
medicine doctors has increased, due to an aging society, and
increasing social and medical interest in chronic diseases. Clinical

trials for moxibustion have also increased dramatically since
2000 [4]. However, relatively few studies have been conducted on
moxibustion treatment in Korea compared to herbal medicine and
acupuncture. Several studies have systematically reviewed a single
condition/disease, but few studies have conducted a comprehensive
and systematic examination of clinical studies performed in
Korea. This study aimed to elucidate clinical research trends in
moxibustion treatment in Korea in the last 20 years, to evaluate its
use in clinical treatment.

Materials and Methods
Database and search method

The analysis examined clinical research studies published over
the last 20 years from 1999 to December 2018. The National Digital
Science Library (NDSL), Research Information Sharing Service
(RISS), Oriental Medicine Advanced Searching Integrated System
(OASIS) were searched. In the NDSL database “Moxibustion (in
Korean)” OR “Moxibustion Treatment (in Korean)” OR “indirect
moxibustion (in Korean)” OR “direct moxibustion (in Korean)”
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OR “moxa” OR “moxibustion” OR “Moxa (in Chinese character)”
search terms were used. In the RISS database “Moxibustion (in
Korean)” OR “Moxibustion Treatment (in Korean)” OR “Moxa
(in Chinese character)” search terms were used. In the OASIS
database, the search terms “Moxibustion Treatment (in Korean)”
OR “indirect moxibustion (in Korean)” OR “direct moxibustion
(in Korean)” OR “moxa” OR “moxibustion” were used. Research
published in dissertations and journals were also included.

Selection and exclusion methods

Clinical articles published in Korea were selected and clinical
listings without patients were excluded. Literature reviews,
animal experiments, and moxibustion-related device studies were
excluded in this review. Studies in which the Korean Medicine
doctor did not directly perform moxibustion treatment were
excluded from the study. In the moxibustion-related treatments of
warming acupuncture, burning acupuncture, BUDDEUMI (Hanji,
Busan, Korea) such as moxibustion, and other Korean traditional
medicine treatments, a variety of devices were used, except if the
effect of moxibustion treatment was not clearly known. Studies that
confirm the effectiveness of moxibustion treatment were included
in the study along with moxibustion therapy, and other treatment
methods.

Select materials

The entire process of collection and screening of the data was
carried out independently under the selection and exclusion
criteria. Any discrepancies were reviewed by 2 independent
researchers to find consensus, and input from third-party
researchers was sought when agreement could not be reached.

Data extraction

In clinical studies, yearly changes, number of subjects, analysis of
the study type, and the subject conditions/diseases and symptoms
were analyzed using ICD-10. In addition, based on Standards
for reporting interventions in clinical trials of moxibustion
(STRICTOM), the contents of the moxibustion types, treatment
frequency and duration, the number of repetitions used on each
occasion, and used acupoints were analyzed.

Assessing the quality of research

Risk of bias in randomized controlled trials (RCT) was assessed
using the Cochrane risk of bias (RoB) tool [5]. In controlled
clinical trials (CCT) the risk of bias assessment tool for non-
randomized study (RoBANS) [6] was used. All items were
evaluated when specified in the text of the selected study. In cases
of disagreement between the evaluators, the opinions of third-
party researchers were sought.

Results
Search results

According to the parameters set in this study, searches were
conducted in 3 Korean databases and 1,263 studies were retrieved
from 1999 to December 2018. There were 855 studies initially
selected, excluding 408 duplicate studies. There were 195 studies
which were selected with the exception of 52 studies that did not
perform moxibustion, 60 studies were not patient based, and 548
studies were not performed in clinics. Studies in which the full
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Fig. 1. Flow diagram according to the diagram of PRISMA.
PRISMA, preferred reporting items for systematic reviews and meta-analyses.

text was not available, the results of moxibustion treatment could
not be clearly confirmed in combination with other treatments,
treatments not directly administered by a Korean medicine doctor,
non-patient studies, device studies, animal trials, and other factors
were excluded. There were 59 studies finally selected for review
(Fig. 1; Table 1).

Analysis

Classification by year

Looking at studies published between 1999 and 2018 there were,
no publications in 1999, 2 in 2000 [7,8], 3 in 2001 [9-11], 0 in 2002,
5in 2003 [12-16], 7 in 2004 [17-23], 5 in 2005 [24-28], 3 in 2006
[29-31], 4 in 2007 [32-35], 5 in 2008 [36-40], 6 in 2009 [41-46],
3 in 2010 [47-49], 9 in 2011 [50-58], 2 in 2012 [59,60], 1 in 2013
[61], 0 in 2014, 2 in 2015 [62,63], 0 in 2016, 1 in 2017 [64], and 1
in 2018 [65] (Fig. 2).

Classification by clinical study type

Case reports (CR) were the most common type of study with 25
cases (42%) published. There were 16 cases (27%) of uncontrolled
clinical trials (UCT), 11 cases of RCT (19%), and CCT had the
least number of cases (12%; Fig. 3).

The number of study subjects

There were 41 studies where less than 30 people (69.5%) were
included in the study, 11 studies of 30-60 people (18.6%), 5 studies
of less than 90 people (8.5%), and 2 studies of 90 or more (3.4%).
In the UCT studies, the number of patients was 6-42, with an
average of 23.8. In RCT studies, the number of patients was 20-85,
with an average of 42.09. In the CCT study, the number of subjects
was at least 24 to a maximum of 122, with an average of 60.

Classification by subject condition/disease
Conditions/diseases were classified under the International
Classification of Diseases (ICD-10). Conditions/diseases of




Table 1. Analysis of Moxibustion Treatment Studies.
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Author Study . Sub . Repeat S . Other
W e Disease e Moxa type Period Frequency time Moxibustion points Result P
Kang . A:10 .
(2000) RCT Dysuria after stroke B:10 M 4wks 1 time/d 5 CVe6,CV4,CV3 S O
Kwon . . . A:l14 1-2 times/
(2000) CCT Peripheral facial paralysis B:10 IM Unclear d 1 ST4, GB14 S o
(5331; CR Chronic hiccup after stroke 1 DM 11d 1 time/d 3 CV17, BL15,BL17 I X
Kang s A:ll .
2001) RCT Constipation B:30 M Unclear 1 time/d 3 ST25 S X
Lee ucT Hypertension 25 M Swks 2 times/ 3 LIL1, CV4 $ 0
(2001) P wk ’
Choi RCT Hemiplegic upper extremity A20 .
(2003) after stroke B:20 DM 2wks 1 time/d 5 LI4, LI11, TE3, TE5 S (6]
Kim . . 3 times/
(2003) UCT Low back pain 14 IM 4wks wk 1 L3-4 I X
Woo R Oculomotor 1 M 2wks 1 time/d 1 GB16 I X
(2003) nerve palsy
( ;6313) UCT Stress urinary incontinence 13 IM 2wks 1 time/d 2 CV4,CV3 I X
Yun . A23 6 times/
(2003) RCT Dysuria after stroke B20 DM 10d wk 5 CVe6,CV4,CV3 S (¢}
Kim Persistant pain of left dorsal .
(2004) CR hand and wrist after stroke 1 DM 7d 1 time/d 30 BL11 I 0
Lee UCT The complication of diabetes 23 IM 4wks S 1 LALLG% Hie i, LEILAI0, LI I X
(2004) P wk CV12, ST36
Choi CR Insomnia 1 DM 4wks 1 time/d 3 KI1 I O
(2004)
We . 5 P
(2004) UCT Low back pain 30 DM 10d 1 time/5d 7 A-shi point I (0]
Kim . . . A:30 .
(2004) CCT Stress urinary incontinence B:30 M 1wks 1 time/d 3 CVe6,CV3 S X
Park . .
CR Breech presentation 1 DM 4wks 1 time/d 3 BL67 I (¢}
(2004)
. LI11, TE5, ST36, GB39, 1 of
Chang CCT Paralysis after stroke A:35 DM 4wks 6 times/ 3 hand&foot meridians 6 well N (¢}
(2004) B:33 wk :
points
Park . . . S 6 times/ GV20, CV12, ST36, BL18,
(2005) UCT Idiopathic Parkinson’s disease 15 IM 8wks wk 5 BL20 I (¢}
(;((;(r)r;) UCT Dysphagia after stroke 42 DM 1d 1 time/d 5 Cv17 I X
Kim . A:30 .
(2005) RCT Hypertension B:31 DM 1d 1 time 5 ST36 S X
Cho CR Sprain 3 DM 3,10,14d 1 time/d 3 A-shi point I X
(2005) T
Choi . . .
(2005) CR Knee joint pain after stroke 1 DM 2wks 1 time/d 9 ST34, EX-LE5 I X
Hwang Failed back surgery syndrome More than . -
(2006) UCT (FBSS) 51 DM Swks 1 time/5d 9 A-shi point I X
Kim A:10 More than 3 times/ LI15 LI16 TE14 TE15 SI9
(2006) CCT Frozen shoulder B:10 IM dwks wk 3 S0 S X
Yoon . . BL17, ¥z, BL20 BL21,
(2006) UCT Diabetics 23 IM 4wks Unclear 1 CV12, ST36 I (¢}

RCT, randomized controlled trials; CCT, controlled clinical trials; CR, case reports; UCT, uncontrolled clinical trials; IM, indirect moxibustion; DM, direct moxibustion; S, significancy; I,
improvement; A, intervention group; B, control group.
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Author Study . Sub . Repeat N . Other
W S Disease s Moxa type Period Frequency time Moxibustion points Result o
Kang - . Lo
(2007) CR Sciatica 3 DM 8-10d 1 time/2d 5 A-shi point I (¢}
Choi Jue zheng caused by Wang
(2007) CR Yang 1 IM 8wks Unclear 3 Cv8 I (©)
Park Lumbar Herniation of . 13-4, L4-5, L5-S1,
@7 R intervertebral disc ! DM owks 1 time/d 3 BL24,BL25,BL28 : ©
Hur .
UCT Shoulder pain 11 IM Unclear Unclear 1 LI16 I X
(2007)
Cho . .
(2008) UCT Dysphagia after stroke 34 DM 1 1 time/d 5 CvV17 I X
Lee Coldness and pain of both 6 times/
CR lower extremity from the 1 DM 2wks 7 ST32 ST33 ST36 GB39 I (¢]
(2008) k wk
conus medullaris syndrome
Lee . A:21 5 times/ LI4 L111 TE5 LR3 GB39
(2008) RCT Functional recovery on stroke B2l IM 6wks wk 3 ST36 S (¢}
. GB14 ST2 ST6 ST4 TE23
(ggl J’ 81) CCT Peripheral facial paralysis g;; IM ZWI:liamnore Unclear 3 L119/ S O
: LI4 ST36 CV12 CV4 LR3
Chiang . 2 times/
(2008) UCT Primary dysmenorrhea 27 IM 3wks wk 3 SP6 S X
Doh . . A:10 3 times/ EX-LE5 ST35 SP10 ST32
(2009) RCT Degenerative knee arthritis B:10 IM 4wks wk 3 LRS GB34 SP9 S (¢}
Lee Myelopathy hand 2 times/
(2009) CR caused by cervical myelopathy 1 DM 9d d 7 EX-B2 TE6 L14 TE3 SI3 SI2 I (6]
Park Chronic 3 times/
(2009) CR ek 1 DM 2wks Wk 3 BL23 BL24 BL25 I X
(5013;) CR Cancer pain 1 M 27d 1 time/d 1 BL13 BL17 BL42 BL43 I (¢}
Jo Prostatitis, benign prosthetic .
(2009) CR s 2 IM 1d 1 time/d 1 CV1BL28 CV3 I X
GB34, GB36, GB37, GB38,
Cheon GB39, BL21, BL22, BL23,
(2009) CR Low back pain 2 DM 58d/30d 1 time/d 10/7 BL24, BL25, BL26, BL43, I O
BL14, GV3, BL25 A-shi
point
Kim .
(2010) CR Nocturnal Enuresis 5 IM 2,4,6,10,12wks, Unclear 2 CV4 I (¢}
Kim Low back pain of spinal . GV3, BL24, BL25 BL26,
(2010) CR stenosis 1 DM 7d 1 time/d 5 BL27 I (0]
Yoon = oy Peripheral Blood Flow with 13 DM 1d 1 time/d 5 LI4, TE3, TE5, LI11 S X
(2010) Hemiplegia
Kim A5 GV4, GV3, BL23 BL24,
011) RCT Low back pain of HIVD B:17 IM ad 1 time/d 3 BL25, BL26, BL36, GB30, S (6]
: GB34 GB39, A-shi point
Lee Failed back surgery syndrome 1 time/ -
011) CR (FBSS) 5 DM 10-15wks wk 1 A-shi point I X
Lee . A:49 . .
@011) CCT Low back pain of HIVD Bi46 DM 12d 1 time/2d 3 Popliteal crease I (6]
Cho 5 times/ ST34 GB34
011) CR Type 1 CRPS 1 M 4wks wk 3 GB31 BL4O I X
Choi . 5 times/ L
011) CR Intersection syndrome 1 DM 16d 16d 1 A-shi point I X
Kim Neck pain caused by Whiplash A:42 . BL10, GB20, SI9, SI14, SI15,
011) RCT Ty Bid3 M 5d 1 time/d 3 I3 S (0]

RCT, randomized controlled trials; CCT, controlled clinical trials; CR, case reports; UCT, uncontrolled clinical trials; IM, indirect moxibustion; DM, direct moxibustion; S, significancy; I,
improvement; A, intervention group; B, control group.
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Table 1. (Continued).

Author Study . Sub . Repeat I . Other
& s Disease e Moxa type Period Frequency time Moxibustion points Result —
Yoon . . .
011) UCT Hemiplegia after stroke 23 DM 1d 1 time/d 5 LI14 LI11 TE3TE5 S X
Lee . . A7 . L
011) RCT Chronic cancer pain B.7 DM 7d 1 time/d 1 A-shi point S X
Kim . 6 times/
UCT Cancer pain 6 M 7d 3 CV4, CVe6, CV12, PC8, KI1 S X
(2011) wk
Son Chronic fatigue .
(2012) CR syndrome(CES) 1 IM 2wks 1 time/d 1 KI1 CV4 CV8 I (6]
. . . GB34, SP9, SP10 ST34,
Oh CR Degéneratlve knee arthritis 2 IM 4wks 3 times/ 3 ST35, ST36 EX-LES, A-shi I X
(2012) with osteochondroma wk X
point
Oh . - A:34 3 times/ ST35, SP10, ST36 ST34,
2013) RCT Degenerative knee arthritis B:31 IM 4wks wk 3 SP9, A-shi point S X
Moon . 1 time/ L
2015) CR Verruca vulgaris 3 DM 3,19,30wks wk 5 A-shi point 1 O
( le)eles) CR Generalized morphea 1 Unclear 12wks 1 time/d Unclear LU9 I (¢}
(2]:167) ucT Nocturia 31 DM 10d 1 time/d 1 CV6, CV4 I 0
Jeong Traffic accident-Induced A:56 .
(2018) CCT lumbago B:56 IM 2wks 1 time/d 2 CV4, BL23 I (6]

RCT, randomized controlled trials; CCT, controlled clinical trials; CR, case reports; UCT, uncontrolled clinical trials; IM, indirect moxibustion; DM, direct moxibustion; S, significancy; I,

improvement; A, intervention group; B, control group.

Fig. 2. Analysis of the number of studies by year.

CCT
7
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Fig. 3. Analysis of clinical study type.
CCT, controlled clinical trials; CR, case reports; RCT, randomized
controlled trials; UCT, uncontrolled clinical trials.

the musculoskeletal system and connective tissue were the
most common and appeared in 17 studies (29%), followed by
conditions/diseases of the circulatory system (14 studies, 24%),
and conditions/diseases of the nervous system (7 studies, 12%).
Regarding signs and symptoms, and abnormal clinical and
laboratory findings that were not classified elsewhere, there were
2 studies related to Nocturnal Enuresis and 1 study related to
Jue Zheng caused by Wang yang. For conditions/diseases of the
musculoskeletal system or connective tissue, there were 11 lower
back-related studies, including low back pain, FBSS, lumbar
herniated intervertebral disc, lumbar spinal stenosis, sciatica,
and 2 studies on knee pain and 2 studies on shoulder pain.
Conditions/diseases of the circulatory system included 2 studies on
hypertension, and 12 studies on illness after a stroke. In the illness
after stroke studies, there were 5 studies related to Hemiplegic,
2 studies related to dysuria and dysphagia, and 1 study for each
was related to chronic hiccup, knee joint pain, and persistent pain
of the left dorsal part of the hand and wrist pain. For conditions/
diseases of the nervous system, 2 studies related to peripheral facial
paralysis and 1 study each for insomnia, idiopathic Parkinson’s
disease, conus medullaris syndrome, type of CRPS, and chronic
fatigue syndrome (Fig. 4).

Analysis of the number of acupoints and acupoints used in the
study

The number of acupoints used in a study varied between 1 and
10. The use of a single acupoint was the most common (14 studies),
followed by 6 acupoints (8 studies). Of the studies that mentioned
acupoint with A-shi point, there were 4 studies that could not
accurately determine the number of acupoints (Fig. 5). A total of
83 acupoints were used in 59 studies. The most common was the
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Fig. 4. Classification by subject disease according to International Classification of Diseases-10.

Table 2. Analysis of Acupoints Used in the Study.

Acupoint No.
A-shi point 13
CV4, ST36 10
LI4, LI11, GB34, GB39, BL25 6
BL26, CV3, CV6, CV12, TE5, GV3 5
BL17, BL23, TE3, SR34 4
ST35, SP9, SP10, BL20, BL21, BL24, KI1, CV17, EX-LE5 3
Chwesu, GB14, GB30, ST4, ST32, LR3, SI9, LI16, BL43, GV2, CV8 6
BL10, BL11, BL13, BL14, BL15, BL18, BL22, BL27, BL28, BL36, BL37, BL40, BL53, BL54, BL67, CV1, GB16, GB20, GB31, GB36, GB37, GB38, 6

GV20, LI15, LI19, LR8, LU9, PCS8, SI2, SI3, SI10, SI13, SI14, SI15, SP6, ST2, ST6, ST25, ST33, TE6, TE14, TE15, TE23,EX-B2, Popliteal crease

use of A-shi point which was used in 13 studies. CV4 and ST36
were used in 10 studies each. LI4, LI11, GB34, GB39, BL25 were
individually used in 6 studies each. Five studies each individually
used CV3, CV6, CV12, GV3, TE5, and BL26 (Table 2).

Multiple frequency acupoint analysis by condition/disease

In studies of diabetes mellitus, both studies used ST36, CV12,
BL17, BL20, BL21, and Chwesu. Where there was illness after
stroke with hemiplegia, LI11, and TE5 were used in 5 studies, L14
in 4 studies, TE3 in 3 studies, ST36, and GB39 in 2 studies each. In
cases of dysphagia, both studies used CV17. Dysuria studies used
CV3, CV4, CV6. For nocturnal enuresis, CV4 was used in both
studies and in addition CV6 was used in 1 study. In peripheral
facial palsy, 2 studies used ST4 and GB14, and in addition 1 study
used ST2, ST6, TE23, LI19, LI4, ST36, CV12, CV4, and LR3.
For stress urinary incontinence, CV3 was used in 2 studies, and

CV4 and CV6 was used in 1 study each. In conditions/diseases
of the musculoskeletal system and connective tissue, studies of
the lumbar region (including lower back pain, lumbar herniated
intervertebral disc, lumbar spinal stenosis, and sciatica) which used
the A-shi point were the most frequently used (7 studies), followed
by BL24 and BL25 which were used in 6 studies each, BL26 in 5
studies, and BL23 in 4 studies. All 3 studies related to degenerative
knee arthritis used ST35, SP9, SP10, ST34, GB34, ST36, EX-LES5,
and A-shi point. For studies using a single acupoint, LU9 was used
for morphea treatment, BL67 was used for breech presentation,
BL11 was used for persistent pain in the left dorsal part of the
hand and wrist after a stroke, GB16 was used for oculomotor nerve
palsy, KI11 was used for insomnia, CV8 was used for Jue Zheng
caused by Wang yang, SP6 was used for primary dysmenorrhea,
and ST25 was used for constipation (Table 1).
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Analysis of moxibustion type and the number of moxibustion
units per point used in the study

Analysis of the type of moxibustion performed in each study
indicated that 29 studies used indirect moxibustion, 29 studies
used direct moxibustion, and 1 study did not mention which type
of moxibustion was used. Indirect moxibustion was performed
3 times in 15 studies, once in 9 studies, twice in 3 studies, and 5
times in 2 studies. Direct moxibustion was performed 5 times in 10
studies, 3 times in 8 studies, 7 times in 4 studies once in 4 studies,
9 times in 2 studies, 10 times in 1 study and 30 times in 1 study.
There were duplicate points in the study using direct moxibustion,
7 and 10 times per point, depending on the patient (Table 1).

Analysis of evidence for the acupoint, pattern identification,
number of moxibustion units and time per point

Eight studies (13.5%) reported pattern identification for
moxibustion treatment. There were 47 studies (49.7%) which
provided evidence for the acupoint used. Four studies (6.7%)
provided evidence for the number of moxibustion units and
moxibustion time per point. Among the 59 studies, 1 study [22]
provided complete evidence and 4 studies [22,26,50,62] (6.8%)
provided evidence for the acupoint and the number of moxibustion

units and the moxibustion time per point (Fig. 6).

Evaluation according to Standards for Reporting Interventions in
Clinical Trials of Moxibustion (STRICTOM) guidelines

None of the 59 studies satisfied all the entries of the
STIRICTOM. CR and UCT studies without a control group
satisfied an average of 7.4 items out of 14 items, while RCT and
CCT studies with a control group satisfied an average of 9.4 items
out of 16 items. The least reported item was “Precise description
of the precaution measures if any”, which was only reported in 2
of the 59 studies (3.39%) in this review. “Responses sought” was
reported in 4 studies (6.8%), “Description of treatment provider”
was reported in 7 studies (11.9%), “Patient posture and treatment
environment” was reported in 9 studies (15.3%), “Setting and
context of treatment protocol, and information and explanation
to patients” was reported in 12 studies (20.3%), and “Procedure
and technique for moxibustion” was reported in 28 studies (47.6%;
Table 3).

Specific treatment results verified through the study
In most controlled studies, the control group showed significant
effects. The studies without a control group showed significant

Table 3. Evaluation According to Standards for Reporting Interventions in Clinical Trials of Moxibustion (STRICTOM).

No. of reported

Item Detail trials,
n (%)
la Type of moxibustion (direct moxibustion, indirect moxibustion, heat-sensitive moxibustion, moxa 58 (98.3)
burner moxibustion, natural moxibustion ’
Moxibustion rationale b The reasoning for treatment provided, based on historical context, literature sources, and/or consensus 47.(79.7)
method, with references where appropriate ’
1c The extent to which treatment was varied 59 (100)
2a Materials used for moxibustion (moxa floss, moxa cone, moxa stick, herbal patches, and their sizes and 46 (78.0)
manufacturers) :
2b Names of acupoints (or location if no standard name) for moxibustion (unilateral/bilateral) 59 (100)
2¢ Number of moxibustion units and/or moxibustion time per point (mean and range where relevant) 30 (50.8)
Details of moxibustion
2d Procedure and technique for moxibustion (direct/indirect, warming/sparrow-pecking technique, 28 (47.6)
warming needle, moxa box, heat-sensitive moxibustion) :
2e Responses sought (warm feeling, skin reddening, burning pain, heat-sensitization phenomenon) 4(6.8)
2f Patient posture and treatment environment 9(15.3)
Treatment regimen 3 Number, frequency, and duration of treatment sessions 49 (83.1)
4a Details of other interventions administered to the moxibustion group (acupuncture, cupping, herbs, 34(57.6)
Other components of exercises, lifestyle advice) :
treatment
4b Setting and context of the treatment protocol, and information and explanation to patients 12 (20.3)
Treatment provider 5 Description of treatment provider (qualification or professional affiliation, years in moxibustion practice 7(119)
background and other relevant experience for professional, or any special training in advance for the layman ’
6a The rationale for the control or comparator in the context of the research question, with sources that 16 (88.9)
justify the choice ’
Control and comparator
interventions
The precise description of the control or comparator. If another form of moxibustion or moxibustion-
6b X X ' : k 18 (100)
like control is used, provide details as for items 1-3 above
Precaution measures 7 The precise description of the precaution measures, if any 2(3.39)
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effects or improvement after a moxibustion treatment. In the
comparative study of moxibustion treatment according to acupoint
of peripheral facial nerve palsy, the proximal acupoint showed
superiority over a distal acupoint [39]. Moxibustion treatment
studies using LI16 for shoulder pain have been shown to be more
effective in the acute phase [35]. Constipation studies indicate
that moxibustion treatment is significantly effective for deficiency
syndrome [10]. In the treatment of cancer, moxibustion treatment
was effective for cancer pain, and it was also effective in reducing
psychological tension (by adjusting the autonomic nervous system)
[58]. Moxibustion treatment for breech presentation and Verruca
vulgaris was a case report, but meaningful.

Assessment of RoB in RCT studies

The risk of bias was assessed for 11 RCT studies using the
Cochrane risk of bias tool. In “random sequence generation”,
studies using a table of random numbers and a randomized code
showed a low risk of bias, whilst the remaining studies showed an
uncertain risk of bias due to lack of data [12,50,55,57]. In “allocation
concealment,” the study that used a table of random numbers, was
evaluated as having a high risk of bias because of the possibility
of exposing the assignment order. However, although the table
of random numbers was used, the study was conducted by the
assigned independent statistician, and was evaluated as having a
low risk of bias [57]. The rest of the study showed an uncertain
risk of bias without mention. “Blinding of participants and
personnel” was considered impossible because the characteristics
of moxibustion intervention, and most of the studies were
evaluated as having a high risk of bias (Fig. 7). However, with

Random sequence generation (selection bias) _:]

Allocation concealment (selection bias) - -

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias) - J

Incomplete outcome data (atriton bias) N
Selective reporting (reporting oias) [N

Other bias | |
I +

0% 25% 50% 75%  100%
Wl High risk of bias |

[[unciear risk of hias

| [ Low risk of bias

Fig. 7. Risk of RCT bias.
RCT, randomized controlled trials.
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Fig. 8. Risk of RCT bias summary.
RCT, randomized controlled trials.

1 study [57], the experimental group and the control group used
moxibustion, but the control group removed moxibustion in the
state by 1 cm. As a result, the study participants judged that there
was no difference. The study was deemed to have a low risk of bias.
In “Blinding of outcome assessment,” only 1 study [12] referred to
an independent evaluator and was therefore determined to have
a low risk of bias. The rest of the studies either did not mention
bias evaluation or had an uncertain risk of bias. In “Incomplete
outcome data” and “Selective Reporting,” all studies showed a low
risk of bias. There was no mention in “Other bias,” so an accurate
judgment could not be made (Fig. 8).
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RoBANS in controlled clinical trial studies

The risk of bias was assessed for 7 CCT studies using the
RoBANS tool. In “Comparability of participants” and “Selection
of participants,” all the studies confirmed that the intervention
group and the control group were the same population, and were
subsequently recruited. The risk of bias for those studies was
evaluated as low. In “confounding variables,” 1 study [8] did not
identify major confounding variables that could affect the patient’s
symptoms such as gender, age, or injury site, and 2 studies [30,39]
did not consider it in the analysis stage. As such, the risk of bias
was determined to be high. In the other 3 studies, the risk of bias
was evaluated as low, considering the differences in the analysis
group. In “Measurement of exposure,” all studies were assessed
as low risk of bias because all studies obtained intervention
measurements from reliable records, such as medical records, or
were measured more than once. “Blinding for outcome assessment”
items were determined to have an uncertain risk of bias because
there was no relevant mention in all studies. For “Outcome
evaluation,” all studies evaluated the results with a tool that has

proven reliability, validity, and objective evaluation methods, and
were deemed to have low risk of bias. The “Incomplete outcome
data” item was evaluated as low risk of bias because 5 studies had
no missing values and 2 studies [21,52] reported missing values
but provided clear reasons for the missing values (Fig. 9). Although
there are no pre-published protocols in any of the studies, all the
results defined in the study were reported. So, those studies were
rated as low risk of bias for the “Selective outcome reporting” item
(Fig. 10).

Discussion

Moxibustion is an external treatment that works by placing
Artemisiae Argi Folium or other drugs on the acupoint of the
skin, injecting the warm energy of moxibustion into the skin, and
moving Qi-blood warmly through the action of Meridian [66].
In Korean traditional medicine, moxibustion treatment was used
prior to the Qin-Han Period, and many developments were made
before the Song-Yuan Dynasty, but after the Song Dynasty the
tendency to value acupuncture led to the decrease in moxibustion
popularity. Moxibustion in modern times is widely used because
of its simplicity, few side effects, and widely reported clinical
effects [67]. Based on the recent lack of research on moxibustion
treatment in Korea, this study reviewed studies on moxibustion
evidence based treatment over the past 20 years to determine
trends of clinical practice.

Looking at the status of moxibustion treatment publications by
year, studies were actively conducted from 2000 to 2011 when 9
studies were published, there were only 0-2 studies published every
year from 2012 to 2018. This is in contrast to the increased rate
of moxibustion treatment reported in health insurance statistics.
This indicates that there is a lack of Korean moxibustion clinical
studies. It is necessary to verify the clinical effects of moxibustion
treatment, and establish systematic treatment methods for various
clinical presentations. The most common study was the CR (25
cases, 42%) which had the lowest objectivity, there were 16 cases
(27%) of UCT, 11 cases (19%) of RCT, and 7 cases of CCT (12%).
Patient numbers were low even in RCT where patient numbers
were not more than 100 patients. Considering the current rising
issue of evidence-based medicine, the need for larger studies is
urgent.

Classifying the disease/condition treated by moxibustion was
performed according to the ICD-10. The 17 studies (29%) of
conditions/diseases of the musculoskeletal system and connective
tissue and 14 studies (24%) conditions/diseases of the circulatory
system account for a large proportion of the study. This correlates
with current inpatient and outpatient data from Oriental medical
clinic and Oriental medical hospital [3]. According to health
insurance statistics, the frequency of recurrent conditions/
diseases treated with oriental medicine in the past 3 years were
listed as musculoskeletal system or connective tissue in positions
1-6, hemiplegia was 7th, and stroke was 8th [3]. Moxibustion
treatment in <Donguibogam>> [68] indicated that deficiency-
type patients should undergo moxibustion treatment so that Hwa-
Qi helps source Yang, and excess-type patients should also utilize
moxibustion treatment so that the pathogenic factor can spread
along Hwa-Qi. Furthermore, cold-type and heat-type should
receive moxibustion treatment to warm its energy again or spread
out the heat that is gathered outside, respectively. These findings
demonstrated that moxibustion treatment was effective in treating
the condition/disease regardless of cold-heat type and deficiency-
excess type. Antihypertensive, analgesic, anti-inflammatory effects
have all been reported with moxibustion treatment, along with
the improvement of anemia, liver function recovery, muscle tissue
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recovery function, and immune function enhancement [4]. Based
on current literature, clinical studies in various conditions/diseases
using moxibustion treatment should be explored.

The total of 83 acupoints were used accumulatively over the
entire study. A-shi point was the most frequently used in 13
studies. CV4 and ST36 were each used in 10 studies. Six studies
used LI4, LI11, GB34, GB39, BL25 each. CV3, CV6, CV12, GV3,
TES5, and BL26 were each used in 5 studies. The most studied
conditions/diseases of the musculoskeletal system and connective
tissue mainly used A-shi point. This is a small burn in the local
area with moxibustion treatment, the degradative products of
proteins in the burnt tissue promote the local blood flow and
facilitate the transport of inflammation-related cells and nutrients
necessary for local edema absorption and tissue repair. A-shi point
promotes the inflammatory response and helps repair damaged
tissues, and is the most reasonable method for pain control and
tissue recovery [67]. CV4 has the effect of increasing kidney
function to solidify the root, increasing the source qi and restoring
Yangqi. It was used for the treatment of conditions/diseases such
as incontinence, difficulty urinating, nocturnal urination. ST36
is a gaggipalcheohyeol, which is used extensively for conditions/
diseases of the lower limbs, and improves the function of the lower
extremities. Li’s study [69] supported ST35 foot stimulation to
promote the secretion of opiate endocrine substances, and these
substances inhibited vascular contraction mechanisms of the
sympathetic nerve. Furthermore, it was reported that ST35 may
be used for the treatment of diabetes and hypertension. Reviewing
acupoints for both studies, it was observed that diabetes mellitus
studies used ST36, CV12, BL17, BL20, BL21, and Chwesu. CV17
was used for dysphagia, and CV3, CV4, and CV6 were used for
dysuria. Acupoints were used in 59 studies and appeared in most of
the literature. There were 47 studies (49.7%) which developed the
basis for acupoints. There were only 4 studies (6.7%) provided the
basis for the number of moxibustion units and moxibustion time
per point. Most of the studies were conducted without a valid basis
for treatment. In the future, research conducted on the relationship
between various acupoints and conditions/diseases should be
based on validated evidence. Eight studies (13.5%) reported
pattern identification for moxibustion treatment. It is believed that
the benefits of Oriental medicine, which differ depending on the
pattern identification reflecting the physiology of the individual,
even in the same condition/disease, were not applied. This further
reduces the reproducibility of the treatment.

None of the 59 studies satisfied all the entries of STIRICTOM.
CR and UCT studies without a control group, satisfied an average
of 7.4 items for 14 items. RCT and CCT studies with a control
group, satisfied an average of 9.4 items for 16 items. Most studies
had a low score. Reports on the treatment with moxibustion
should be described in detail, along with a detailed report
on the patient progress in the study. This would increase the
reproducibility of the study, and improve the overall quality of
the study. The least reported item was “Precise description of the
precaution measures, if any,” which was reported in 2 out of the 59
studies (3.39%). The items with a response rate of less than 50%
were not related to moxibustion treatment but were non-treatment
items such as preventive measures, description of the operator,
posture, environment during the procedure, and explanation of
the procedure to the subject. In short, non-treatment items will
not affect the treatment effect. However, reporting on the operator,
treatment environment, and explanations are emphasized. To
increase the validity of the treatment, it is necessary to describe the
items.

For RCT and CCT, a quality evaluation was performed for the
risk of bias evaluation. RCT used the Cochrane’s Risk of Bias tool

and CCT used the RoBANS tool. RCT studies showed that the
items have not been described, and most items have been rated as
having an uncertain risk of bias. With “Blinding of participants
and personnel,” the blinding of study participants and researchers
was considered impossible because of the characteristics of
moxibustion intervention, and most of the studies were evaluated
to have a high risk of bias. However, in 1 study, the experimental
group and the control group used moxibustion, but the control
group removed the moxibustion faster than the experimental
group. However, the control group recognized that they had
moxibustion treatment. Therefore, this study was considered low
risk of bias. In “Blinding of Outcome Assessment,” only 1 study
mentioned an independent evaluator and was found to have a
low risk of bias. RCT are highly regarded for evidence-based
medicine, and RCT research, based on detailed techniques should
be conducted. Looking at the CCT in “Confounding variables,” 3
studies were rated as having a high risk of bias because of a lack of
consideration for confounding variables. “Blinding for outcome
assessment” was rated as having an uncertain risk of bias because it
did not mention confounding variables in all studies. Greater effort
should be made towards accurately describing research methods to
avoid deterioration of study quality and impairment of the validity
and significance of clinical trial results.

A limitation of this study was that the database search was
limited to NDSL, OASIS, and RISS only, and did not cover all
studies. The research articles included in this study were subjected
to limited time period parameters, and the moxibustion treatment
had to be performed by a Korean Medicine doctor. This study
was also limited by unclear or absent evaluation of research
methods and results in some of the studies. Therefore, the current
findings may not completely encompass current research trends
in moxibustion treatment. There were several aspects to these
studies that could not be used as evidence for inclusion in clinical
practice. As the use of moxibustion treatments increases, so does
the need for academic study. The current study supports the need
for further moxibustion research in Korea to secure an objective
basis for clinical treatment applications.

Conclusion

Analysis of 59 clinical studies related to moxibustion treatment
in Korea over the last 20 years from 1999 to 2018, show that since
2000 moxibustion treatment (effective clinical research performed
by a Korean traditional medicine doctor) has been conducted.
However, the number of studies that fit this study’s inclusion
criteria has decreased since 2011 (9 studies) to 0-2 publications
per year until 2018. Most studies were case reports, and the RCT
were small-scale and did not fulfill all STRICTOM criteria and risk
of bias evaluation items. The most common conditions/diseases
were musculoskeletal disorders and joint conditions. A total of 83
acupoints were utilized over all conditions. The most used acupoint
was the A-shi point in 13 studies. CV4 and ST36 were used for 10
studies each. Six studies used LI4, LI11, GB34, GB39, and BL25
each. CV3, CV6, CV12, GV3, TE5, and BL26 were each used for
5 studies. Indirect moxibustion most commonly used 3 units per
point and direct moxibustion 5 units per point.

In this study, the need for large-scale RCT of moxibustion
treatment in Korea was identified. The detailed description of study
methods and results provide evidence for the safety and efficacy
of moxibustion treatment, which will play a key role in future
preventive and therapeutic aspects of treatment.
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