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Background:  Identifying  accurate  acupoint  is an  essential  component  in clinical  practice.  A  laser device
can  provide  us  with  a visual  guide  for locating  acupoints  by  dividing  the  space  equally  between  two
landmarks  on  the  body.  In this  study,  we  compared  the  accuracy  between  the naked-eye  and  a laser
device  to locate  an  acupoint.
Methods:  Twenty-two  participants  were  asked  to mark  acupoint  PC5  on  a male  volunteer’s  arm  using
two  different  methods:  without  a laser  device  (naked-eye)  and  with  a laser  device.  The  distributions  of
the acupoints  were  estimated  by  the kernel  density  estimation  methods.
Results:  The  overall  distribution  of acupoints  was  less  when  the  laser  device  method  was  used,  compared
to  the  naked-eye  method.  We  found  significant  differences  in the  longitudinal  axis  between  the  two
easurement methods,  but  no significant  differences  in  the  horizontal  axis.
Conclusions:  Our  findings  suggest  that  direct  measurement  of  the  acupoint  location  using  a  laser  device
can  reduce  variations  in locating  points.  Laser-assisted  tools  will help  practitioners  locate  the  acupoints
more  accurately  and  should  be  considered  as  standard  practice,  especially  in  acupuncture  research  and

titute
he  CC
education.
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. Introduction

Despite the progress in acupuncture research over recent
ecades, research on the anatomical or physiological features of
cupoints has yet to reach any conclusive results.1,2 Accurate
ocation of an acupoint has been considered an essential compo-
ent in clinical practice.3 However, the location of acupoints is
ften varied among practitioners.4 Agreement between the junior
cupuncturists and an expert acupuncturist was much less robust.5

xperienced acupuncture practitioners showed a high degree of
ariation in the localization of acupoints.6 Many researchers have
aised concerns in which variance in acupoint location might affect
reatment outcomes.5,6

Because of the poor reliability of the finger cun method, also
nown as the directional method, the level of accuracy in locating
cupoints is not guaranteed.7 A recent critical systematic review

howed that the directional method was inaccurate and imprecise
n locating acupoint.3 Compared with traditional methods, vari-
tions in locating acupoints were reduced when using assistive
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devices.8 However, it can take a while for a practitioner to locate
the acupoints and the conventional ruler method is not used in
clinical practice. An elastic ruler is also difficult for one person to
use when placing it around two landmarks and locating a point
between them.9 Acupuncture teachers need to identify the most
efficient point location methods for implementation in training and
practice.

A laser device can provide us with a visual guide for locating
acupoints by dividing the space equally between two landmarks on
the body. This method will be one of the most useful for accurate
acupoint determination. This study was performed to compare the
accuracy between the naked-eye and a laser device to locate an
acupoint.

2. Methods

2.1. Participants

Twenty-two 4th-year acupuncture students at the College of
Korean Medicine at Kyung Hee University, Seoul, Republic of Korea,
were enrolled to take part in this study. They received a detailed

explanation of the experimental procedure and provided written
informed consent. The study was  conducted in accordance with the
Declaration of Helsinki and approved by the Institutional Review
Board of Kyung Hee University (KHSIRB-19-062).

.V. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. A. Twenty-two students were asked to mark acupoint PC5 on a male volun-
teer’s arm using two different acupoint positioning methods: Condition 1, without
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 laser device (naked-eye), and Condition 2, using a laser device. B. The x-axis refers
o  the short part of the arm, parallel to the wrist fold, and the y-axis refers to the
ongitudinal axis.

.2. Experimental procedures

According to the WHO  standard acupuncture point location,
cupoint PC5 is located between the tendons of the palmaris longus
nd the flexor carpi radialis, 3 B cun proximal to the palmar wrist
rease on the anterior aspect of the forearm. A male healthy sub-
ect volunteered to use his right arm for acupoint measurements.
he participants were asked to identify the acupoint PC5 using the
roportional method (B-cun, bone proportional cun).

The students participating in this study were asked to mark acu-
oint PC5 on a male volunteer’s arm using two different methods:
ithout a laser device (naked-eye) and with a laser device (JD-303,
uze®, India) (Fig. 1A). In condition 1 (naked eye condition), the
tudents were required to identify the acupoint by dividing the
pace equally between the two landmarks on the body through
ental imagination without a visual guide. In condition 2 (with a

aser device condition), they can more easily locate the acupoint

ig. 2. The distribution of the acupoints were estimated by Kernel density estimation m
aser  device method (condition 2) was  used compared to the naked-eye method (conditio

ethods but no significant differences in the horizontal axis.
icine Research 8 (2019) 261–263

by dividing the space equally between two  landmarks on the body
through a visual guide. The two landmarks on the body were PC3
(on the anterior aspect of the elbow, at the cubital crease, in the
depression medial to the biceps brachii tendon) and PC7 (on the
anterior aspect of the wrist, between the tendons of palmaris longus
and the flexor carpi radialis, on the palmar wrist crease).

The x-axis refers to the short part of the arm, parallel to the wrist
fold, and the y-axis refers to the longitudinal axis (Fig. 1B). All marks
made by the participants were plotted onto a thin, flexible trans-
parent plastic film using three previously marked reference dots.
The three reference dots can provide orientation on the skin sur-
face for applying subsequent labels in the same locations. Identified
points were converted to coordinates.

2.3. Data analysis

The distributions of the acupoints were further estimated by
the kernel density estimation methods using R software (ver.3.6.0,
http://r-project.org). This enabled the estimation of the probability
density function of a random variable. The target acupoint PC5 was
provided by a professor, with experience in acupuncture education
and research, using the ruler method. Distances between the partic-
ipants’ markings and the target acupoint identified by the professor
were analysed using the Student’s t-test.

3. Results

3.1. The overall distribution of acupoints

The kernel density estimation showed the distribution of acu-
points PC5. The overall distribution of acupoints was less when the
laser device method was  used, compared to the naked-eye method
(Fig. 2A).

3.2. The differences in the horizontal and longitudinal axis

There were significant differences in the longitudinal axis
between the two methods, but no significant differences in the
horizontal axis (Fig. 2B).

4. Discussion

The present study estimated the probability density of acupoint

distribution using kernel density estimation. This methods can pro-
vide inference about the population are made based on a finite
data sample. Kernel density estimation showed that laser device
made students identify acupoints with smaller distribution of

ethods. A. The overall distribution of acupoints on the map was  smaller when the
n 1). B. There were significant differences in the longitudinal axis between the two

http://r-project.org
http://r-project.org
http://r-project.org
http://r-project.org
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cupoints. Without a laser device, participants had greater vari-
tions in locating the acupoint. In the current study, direct
easurement of the acupoint location using a laser device can
inimize variations in locating points without any inconvenience.

herefore, we strongly believe that laser device can be one of the
ost efficient point location methods in acupuncture training and

ractice.
There were significant differences in the horizontal axis

etween the two methods used in this study. The acupoint PC5
s located between two distinct anatomical structures: the ten-
ons of the palmaris longus and the flexor carpi radial. These
natomical landmarks might enable students to locate the acu-
oint between the two tendons without causing a large variation

n the distribution.6 Second, the curvature of body surfaces should
e considered. Acupoints are known to be anatomically located

n clefts between muscle fibers, muscles, bones, ligaments, and/or
endon.10,11 Since acupoints are located in depressions on the body
urface, as palpated by a practitioner, the use of film over the
bserved area could potentially interfere with locating an accurate
oint. Moreover, a laser device also has limitations when consid-
ring the curvature of the body. Finally, palpation was used only
o confirm the location between the two tendons in this experi-

ent. It is generally necessary for a practitioner to find the point
y palpating the finger until the sensitive depression in the body is

ocated after looking in the approximate region of the acupoint.10

urther research is needed to identify a precise acupoint location
hrough palpation.

Our findings suggest that direct measurement of the acu-
oint location using a laser device can minimize variations

n locating points. Laser-assisted tools will help practitioners
ocate the acupoints more accurately and should be consid-
red as standard practice, especially in acupuncture research and
ducation.

onflict of interest
The authors have declared that no competing interests exist. The
unders had no role in study design, data collection and analysis,
ecision to publish, or preparation of the manuscript.
icine Research 8 (2019) 261–263 263

Funding

This research was supported by the Basic Science Research Pro-
gram through the National Research Foundation of Korea (NRF)
funded by the Ministry of Science, ICT & Future Planning (No.
2018R1D1A1B07042313).

Ethical statement

The study was  conducted in accordance with the Declaration of
Helsinki and approved by the Institutional Review Board of Kyung
Hee University (KHSIRB-19-062).

Data availability

The data will be made available upon request.

References

1. Cheng KJ. Neuroanatomical characteristics of acupuncture points: relation-
ship between their anatomical locations and traditional clinical indications.
Acupunct Med 2011;29:289–94.

2. Langevin HM,  Wayne PM.  What is the point? The problem with acupunc-
ture research that no one wants to talk about. J Altern Complement Med
2018;24:200–7.

3. Godson DR, Wardle JL. Accuracy and precision in acupuncture point location:
a critical systematic review. J Acupunct Meridian Stud 2019;12:52–66.

4. Baumler PI, Simang M,  Kramer S, Irnich D. Acupuncture point localization varies
among acupuncturists. Forsch Komplementmed 2012;19:31–7.

5. Rivers WE,  Zollman FZ. Reliability of surface acupuncture point location. Med
Acu 2013;25:134–40.

6. Molsberger AF, Manickavasagan J, Abholz HH, Maixner WB,  Endres HG.
Acupuncture points are large fields: the fuzziness of acupuncture point local-
ization by doctors in practice. Eur J Pain 2012;16:1264–70.

7. Yin CS, Park HJ, Seo JC, Lim S, Koh HG. Evaluation of the cun measure-
ment system of acupuncture point location. Am J Chin Med  (Gard City N Y)
2005;33:729–35.

8. Aird M,  Cobbin DM,  Rogers C. A study of the comparative accuracy of two
methods of locating acupuncture points. Acupunct Med  2000;18:15–21.

9. Aird M,  Cobbin DM,  Rogers C. A study of the relative precision of acupoint

location methods. J Altern Complement Med  2002;8:635–42.

10. Dorsher PT. Optimal localization of acupuncture points: implications for
acupuncture practice, education, and research. Med  Acu 2008;20:147–50.

11. Langevin HM,  Yandow JA. Relationship of acupuncture points and meridians to
connective tissue planes. Anat Rec 2002;269:257–65.

http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0005
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0010
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0015
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0020
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0025
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0025
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0025
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0025
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0025
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0025
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0025
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0025
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0025
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0025
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0025
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0025
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0025
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0025
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0025
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0030
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0035
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0040
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0045
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0050
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055
http://refhub.elsevier.com/S2213-4220(19)30260-4/sbref0055

	Minimisation of variations in locating an acupuncture point using a laser-device
	1 Introduction
	2 Methods
	2.1 Participants
	2.2 Experimental procedures
	2.3 Data analysis

	3 Results
	3.1 The overall distribution of acupoints
	3.2 The differences in the horizontal and longitudinal axis

	4 Discussion
	Conflict of interest
	Funding
	Ethical statement
	Data availability
	References


