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Objectives: Considering high prevalence of myopia in Asian countries, social cost paid for myopia may gradually 
increase in Korea. However, studies for developing myopia treatment are deficient. The study was to evaluate whether 
the periocular acupressure with a medical massager is effective for suppressing myopia progression.
Methods: This study was an investigator-sponsored, prospective, open-labeled, and superiority pre and post 
single-armed study. 14 myopia children aged 7-12 years wore a medical massager for 15 minutes to stimulate 
periocular acupoints. For 24 weeks, the participants used the device twice a day. Based on prior studies, the refraction 
change of naturally proceeded myopia was set as -0.38 D. The axial length change of naturally proceeded myopia 
was set as 0.228 mm. To assess the safety, we performed vital sign check, physical examination, visual acuity test, 
slit lamp examination, IOP measurement, and fundus examination. 
Results: The refraction and axial length of the participants increased. For 24 weeks, the change in refraction was -0.38 
D at the right eye and -0.40 D at the left. The change in axial length was 0.21 mm at the right and 0.22 mm at 
the left. In the safety assessment, any adverse event did not occur.
Conclusions: There was no significant difference between the control group and the intervention group. The effect 
of growth may have more contributed to our result than that of acupressure. Based on our result, a full-scale study 
will not be conducted.
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Introduction

In case of myopia, Asian countries including 

Korea, Taiwan, and Japan, which have higher 

enthusiasm for education, have a higher prevalence 

rate of 50 - 80% than that of 20 - 50% in USA and 

Europe1). Recently, the prevalence rate of myopia 

has been increasing. According to the Korea 

National Health & Nutrition Examination Survey in 

2008, 53% of the population older than 5 years old 

and 80.4% of the population at the age of 12 - 18 

years old have myopia2). In many cases, this kind of 

myopia is called school myopia or growth-induced 

myopia because of near work at school. School 

myopia accounts for most of myopia.

Considering that Asian countries have higher 
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prevalence rate, Korean society may be going to pay 

much social cost for myopia in the future. Thus, the 

study for preventing and treating myopia progress 

may contribute to suppressing medical expenses 

increase by excluding unnecessary treatment.

There have been many efforts to develop treatments 

for preventing the progress of myopia: medications 

such as pirenzepine, tropicamide, and atropine, 

contact lenses, or special glasses such as overcorrection 

glasses, bifocal glasses, and progressive multifocal 

glasses3). However, the effective medication treatment 

for controlling myopia progression has not yet been 

developed. Glasses or contact lenses account for 

most of vision correction. Surgery such as keratotomy 

is the only way to change refraction or optic axis. 

However, surgery can be performed only in adults 

whose refractive error progression stopped. Surgery 

can also cause complications such as irregular 

astigmatism, glare at night, central islands, or corneal 

opacity.

Developing myopia treatment is necessary but 

relevant studies are deficient. There were several 

studies on the effect of acupressure for myopia. Li 

reported that the improvement rate of visual acuity 

was 92.24% in 1216 myopia patients4). Liu reported 

that the effective rate was 98.5% of 424 patients5). 

The effective ratio was 88.5% of 629 patients in 

Cheng and Chu’s study6). From these studies, 

acupressure may be effective for myopia. However, 

these studies only evaluated the improvement in 

visual acuity and the subjective symptoms of the 

patient; they did not evaluate objective endpoints 

such as the change in refraction or axial length.

The objective of this study was to evaluate 

whether the acupressure on periocular acupoints with 

a massager is effective for suppressing the progression 

of myopia.

Methods

1. Study Period

This study was conducted from the approved date 

by the Korean Food and Drug Administration 

(KFDA) until December 31st, 2014.

2. Study Design

We designed this study as a pilot trial to suggest 

a Korean medical therapy for myopia. This study 

was an investigator-sponsored, prospective, and 

superiority pre and post single-armed study. This 

study was conducted as an open-label trial that does 

not blind both the investigators and participants.

We used a medical massager to evaluate the 

efficacy of periocular acupressure for myopia. After 

24 weeks, we analyzed whether periocular acupressure 

effectively suppresses myopia progression comparing 

with the baseline. 

3. Ethics

This study obeyed the Declaration of Helsinki. 

This study was approved by the Institutional Review 

Board (IRB) of Pusan National University Korean 

Medicine Hospital (PNUKH) (approval No.: 2013022). 

This study was enrolled in the Clinical Research 

Information Service (CRIS; http://cris.nih.go.kr) (CRIS 

Registration Number: KCT0001248) and ClinicalTrials. 

gov (http://www.clinicaltrials.gov) (ClinicalTrials.gov 

Identifier: NCT02064660). Prior to starting the trial, 

we received written consent from all participants.

4. Participants Recruitment

Recruitment was conducted at the PNUKH. The 

participant who passed screening tests(Table 1) and 

his/her guardian visited the center to receive 

instructions for this study such as the massager, 

warnings, and specific requirements. After the 1st 

visit, the trial was conducted at each participant’s 

home.

At first, 37 children applied to our study. In the 

screening phase, 17 children were dropped out; 6 

children were anisometropia, 5 children were 
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Fig 1. Nurieye-1, a medical massager used in this study. 
a): an anterior view; b): a posterior view.

Table 1. Inclusion and exclusion criteria

Criteria

Inclusion Children between 7-12 years old

Children who have spherical equivalent less than –5 D and were diagnosed with school myopia

No strabismus noted by covered tests at near and far gaze

No anisometropia (The difference between spherical equivalents of each eye should be within 1.0 D.)

Participation should be determined voluntarily or by children’s guardian and participants should 
sign a written consent

Exclusion Glaucoma, cataract, retinal detachment or other severe eye disease

Eye or head injury

Children who had an operation at the eyes and then the surgical site has not yet healed

Children who have a high fever or have a difficulty with wearing or operating the device alone

Children who are currently wearing bifocal lenses or had worn them

Systemic or neurological problems that affect vision development

Long-time medication that affects visual acuity or myopia progress

(223)

hyperopia, 3 children were high myopia, 2 children 

withdrew consent because of discomfort caused by 

tests, and 1 child withdrew consent because of test 

refusal. Thus, the trial started with 20 children. 

Moreover, 6 children was dropped out during the 

trial; 2 children had difficulty in visiting center 

because of school hour, 2 children were stopped by 

their guardians because they did not wear the device 

steadily, 1 child was out of contact on the scheduled 

visit date, and 1 children had difficulty in and 

avoided wearing the device. As a result, 14 children 

successfully finished the trial.

5. Intervention

1) Medical Device

This study used a medical massager (Nurieye-1, 

Seodong Medical Co. South Korea) which stimulates 

periocular area with vibration. The periocular 

acupoints such as BL1, ST1, BL2, GB37, KI5, 

EX-HN14, Xià-jīngmíng (下睛明), and GB16 have 

been mainly used as the main acupoints for myopia. 

The device has 22 acupressure rods which only 

touch the periocular area. When vibration was 

delivered to the touched area, the device stimulates 

the area automatically. The device consists of an 

exterior case, a control panel, acupressure rods made 

of soft silicon and jade tip, and an adaptor. Fig. 1 is 

the image of the device.

Participants took an acupressure treatment on the 

periocular acupoints with the massager. For 24 

weeks, participants used the device for 15 minutes 

twice a day.

2) Study Procedure

At the 1st visit, we conducted interview, 

ophthalmological examination, and adverse event 

assessment. The massager was also distributed to 

participants at that time. The participants visited the 

center after 12 and 24 weeks. Ophthalmological 

tests, adverse event assessment, and compliance 

assessment was conducted at the 2nd and 3rd visit.

① Applicant Screening
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An investigator had an interview with applicants 

to investigate baseline characteristics, medical 

history, and whether or not to include. The inclusion 

and exclusion criteria were as Table 1. Suitable 

applicants were received the participant identification 

code.

② Ophthalmological Examinations

Consented participants took ophthalmological 

tests. A pediatric ophthalmologist who has more than 

3 years of experience conducted ophthalmologic 

examinations including visual acuity test, slit lamp 

examination, refraction inspection, intraocular 

pressure (IOP) measurement, and fundus examination. 

Tests were performed by the same experienced 

examiner at every visit. To minimize the change in 

participants’ behavior that affects myopia, all 

participants were forbidden from knowing their 

initial spherical equivalent. The main endpoints were 

the change in refraction and axial length for 24 

weeks. Visual acuity test, slit lamp examination, IOP 

measurement, and fundus examination were 

performed to assess the safety of the device.

(1) Refraction Inspection

Refraction change for 24 weeks was the primary 

endpoint in this study. As an untreated group, we 

used historical control group. According to prior 

studies on school myopia progression, the refraction 

change of naturally proceeded myopia was –0.38D 

for 6 months in pediatric myopia patients7,8). Thus, 

we set the refraction change of the control group as 

-0.38 D. 

We used cycloplegic refraction among various 

refraction tests. It is difficult to assess the exact 

refraction in children. Because children have very 

strong accommodation force, a children can be 

diagnosed as myopia even if he/she has hyperopia. 

Thus, it is an essential test for assessing refraction in 

children9). A full auto ref-keratometer (RK-F1 Full 

Auto Ref-keratometer, Canon Components, Inc., 

Japan) was used for the cycloplegic refraction. The 

test was conducted 1 hour after from applying 

tropicamide/phenylephrine hydrochloride mydriatics 

(Midrin-P ophthalmic solution, Santen Pharmaceutical 

Co., Ltd., Japan)10). The mydriatics was applied 3 

times at 5-minute intervals10). Then we tested the 

accommodation with a penlight.

(2) Axial Length Measurement

Axial length change for 24 weeks was the 

secondary endpoint in this study. Based on prior 

studies on school myopia progression, the axial 

length change in the historical control group over 6 

months was calculated as 0.228 mm11). Thus, we set 

the axial length change of the control group as 0.228 

mm. 

Physiologically, myopia is related to the refraction 

and the axial length; especially, the axial length 

greatly contributes to. Several studies reported that 

myopia progress is associated with the increase in 

axial length12,13). Axial length was measured with 

IOL Master (Carl Zeiss, Dublin, CA, USA). Axial 

length measurement prevents the interference of the 

examiner’s bias which is arisen when the refraction 

inspection is only conducted. Consequently, measuring 

axial length makes identifying the degree of myopia 

exactly.

(3) Visual Acuity Test

Visual acuity test was performed with the Han 

Chun-suk visual acuity chart which is widely used. 

This test relatively easily detects the degree of 

myopia within 3 minutes14, 15).

(4) Slit Lamp Examination

Slit lamp examination identifies the abnormality 

of the cornea and lens with a slit lamp microscope. 

Slit Lamp BQ-900 (Haag-Streit AG, Switzerland) 

was used in this study. With this test, we were able 

to identify adverse events or whether the participants 

meet the exclusion criteria.
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(5) IOP Examination

According to a prior study, the average IOP of 

the myopia group was significantly higher than that 

of the non-myopia group in children16). Thus, we 

performed IOP examination in this study. A full auto 

tonometer (Canon Full Auto Tonometer TX-F, 

Canon Components, Inc., Japan) was used.

(6) Fundus Examination

Fundus examination helps to diagnose abnormalities 

of the retina, choroid, and optic nerve. By 

conducting fundoscopy at each visit, we were able to 

examine other ophthalmic diseases or adverse events. 

Non-mydriatic retinal camera (TRC-NW200, Topcon 

Corporation, Tokyo, Japan) was used.

6. Statistical Analysis

Primary and secondary endpoints were presented 

as the number of people, mean, and standard 

deviation (SD). After performing normality test using 

Shapiro-Wilk method, p-values of the change in the 

primary and secondary endpoint between the 1st and 

3rd visit were calculated with one sample t-test or 

one sample Wilcoxon signed rank test. Two-tailed 

p-value less than 0.05 was considered to be 

statistically significant. The data were analyzed using 

the SPSS version 21.0 (SPSS Inc., Chicago, IL, 

USA).

Results

1. Gender and Age

At the 1st visit, we investigated basic information 

of the participants. Among 37 applicants, total 14 

children successfully finished the trial. The gender of 

the participants was 5 males and 9 females. The 

average age was 8.93±1.33 years.

2. Efficacy Evaluation

Wearing the massager did not suppress the 

increase in both refraction and axial length. In 

refraction, the mean refraction of the right eye was 

-2.76 D and that of the left eye was -2.85 D at the 

1st visit. After 24 weeks, the mean refraction of the 

right eye was -3.13 D and that of the left eye was 

-3.25 D. In axial length, the mean axial length of the 

right eye was 24.41 mm and that of the left eye was 

24.47 mm at the 1st visit. After 24 weeks, the mean 

axial length of the right eye was 24.63 mm and that 

of the left eye was 24.69 mm (Table 2).

For 24 weeks, the refraction had changed as much 

as -0.38 D at the right and -0.40 D at the left. The 

axial length had changed as much as 0.21 mm at the 

right and 0.22 mm at the left. P-values of the change 

in refraction and axial length were statistically 

significant (Table 3). For 24 weeks, refraction and 

axial length changes of control group is -0.38D and 

0.228mm respectively. Thus, there were no significant 

differences between control group and periocular 

acupressure group in the refraction and axial length.

3. Safety Assessment

To assess the safety of the device and adverse 

events, we performed vital sign check, physical 

examination, visual acuity test, slit lamp examination, 

IOP measurement, and fundus examination at each 

visit. As a result, any adverse event threatening 

children did not occur.

Discussion

This study was a pilot trial to evaluate the 

efficacy of periocular acupressure for myopia in 

children. A medical massager was used to stimulate 

periocular acupoints. We measured the refraction and 

axial length at 12th and 24th week. Then, we 

compared the change in refraction and axial length 

for 24 weeks with the results of prior studies.

Atropine, pirenzepine, and contact lenses partly 

suppress myopia progress, however, there is no 
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Table 2. The refraction and axial length at each visit

V1 (first visit) V2 (12th week) V3 (24th week)

n Mean SD n Mean SD n Mean SD

Refraction (D)
Rt 14 -2.76 1.22 14 -3.04 1.16 14 -3.13 1.24

Lt 14 -2.85 1.28 14 -3.1 1.32 14 -3.25 1.21

Axial Length (mm)
Rt 14 24.41 0.66 14 24.52 0.64 14 24.63 0.62

Lt 14 24.47 0.72 14 24.58 0.71 14 24.69 0.68
Abbreviations: n: number of participants; SD: standard deviation; Rt: right eye; Lt: left eye.

Table 3. The change in refraction and axial length for 24 weeks

n Mean SD P-value

Refraction Change (V3-V1) (D)
Rt 14 -0.38 0.33 0.0009*

Lt 14 -0.40 0.26 <.0001*

Axial Length Change (V3-V1) (mm)
Rt 14 0.21 0.09 <.0001*

Lt 14 0.22 0.1 <.0001*

*: statistically significant (P<0.05).
Abbreviations: n: number of participants; SD: standard deviation; Rt: right eye; Lt: left eye.

(226)

fundamental treatment for school myopia17). Although 

its outstanding effect has been demonstrated by some 

studies, atropine is considered to be unacceptable for 

long-term therapy by many clinicians because of the 

side effects such as photophobia and cycloplegia18). 

Single vision lenses, which are commonly prescribed 

spectacle lens to myopia children, may promote 

myopia progression and increase axial length18). 

Bifocal and progressive lenses have been produced 

small and clinically insignificant therapeutic effects 

except children who are esophoric and have large 

accommodation lag19). Traditional correcting soft and 

gas-permeable contact lenses have not been proved 

to be effective for suppressing myopia progression19). 

Surgeries including laser-assisted in-situ keratomileusis 

(LASIK) and laser assisted sub-epithelial keratomileusis 

(LASEK), which are used to adults, are not suitable 

for school myopia17).

Korean medicine considers the cause of myopia as 

qi deficiency or excessive blood. For treatment, 

acupuncture, medicine, or exercise for eye has been 

used. In the acupuncture or acupressure treatment, 

six yang meridian and periocular acupoints were 

mainly chosen. It is hypothesized that the Chinese 

eye exercises, which are a kind of periocular 

acupressure and are originated from traditional 

Chinese medicine, increase blood flow to the 

eyeball, enhance parasympathetic-driven responses in 

the ciliary muscle by stimulating ocular region or 

visual cortex, and thereby effect the accommodation 

of the eyes20). Massage on BL2, GB14, TE23, 

EX-HN1, ST1, GB20, LI4, LI11 and GV23 increase 

chorioretinal21) and regional cerebral blood flow22). 

Massage on BL2 and ST1 promotes tear stability 

and secretion, increases tear lactoferrin level, and 

affects retrobulbar circulation and IOP23).

Prior studies including Li4), Liu5), Cheng and 

Chu6), and Tao24) has been showed that periocular 

acupuncture or acupressure have an effect for 

improving myopia. However, there have been no 

acupuncture or acupressure study for myopia which 

used objective endpoint such as change in refraction. 

Thus, we set the refraction change, which is 

clinically used and objective, as the primary endpoint 

to measure accurate visual acuity, 

We did not set the control group in this study. 

Generally, setting a control group increases the 

reliability of the study. However, setting a control 
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group can be skipped when primary endpoint is 

objective without biases25) or participants are 

vulnerable to being violated their right or risks26). 

Prior studies on school myopia progression 

demonstrated that the changes in refraction and axial 

length of naturally proceeded myopia for 6 months 

were -0.38 D and 0.228 mm, respectively7,8,11). Thus, 

we set the change in refraction and axial length of 

the control group as -0.38 D and 0.228 mm.

In this study, there was no remarkable effect on 

suppressing the change in refraction and axial length. 

For 24 weeks, the refraction increased as much as 

that of the control group, whose refraction change 

was -0.38 D. The change in refraction was -0.38 D 

at the right and -0.40 D at the left. The axial length 

more increased than that of the control group, whose 

axial length change was 0.228 mm. The change in 

axial length was 0.21 mm at the right and 0.22 mm 

at the left. In other words, there was no significant 

differences between control group and the 

intervention group in the refraction and axial length. 

For safety, there was no adverse events in the safety 

assessment. Thus, the massager is considered to safe 

for children.

Comparing with pseudomyopia which is caused 

by ciliary spasm, simple myopia is caused by 

refraction which is greater than axial length of the 

eye27). As the eye grows, the lens adds layers of 

tissue but becomes thin and flat by stretching in the 

equatorial plane to maintain emmetropia; if this 

process continues, the thinned lens is unable to 

compensate for the increasing axial length28). As a 

result, the eye becomes myopic and the shape of 

eyeball becomes more prolate28). The progress of 

simple myopia, which is the most of school myopia, 

begins at the age of 10, develops slowly, and ends at 

the age of 2529). Thus, our result seems to be 

because the effect of eye growth was greater than 

that of periocular acupressure.

Several prior studies also have shown that eye 

exercises on acupoints or acupuncture are insufficient 

for preventing myopia progression. When children 

aged 10-14 years with emmetropia to moderate 

myopia performed Chinese eye exercises on periocular 

acupoints, there was no significant difference 

between before and after intervention in the findings 

of near and distant visual acuity, visual discomfort 

score and the proportions of improvement for these 

outcomes20). In another study on the Chinese eye 

exercises, near vision symptoms were modestly 

relieved among Chinese urban children aged 6-17 

years but there were no remarkable effect on 

reducing myopia30).

Similarly, any results from our study were not 

able to demonstrate that the periocular acupressure is 

remarkably effective for delaying myopia progression 

in children. Further studies on periocular acupressure 

for delaying myopia progression should be designed 

as a randomized controlled trial (RCT) with large 

sample size. If we follow up the axial length of the 

participants for a long time more than 1 year, we 

may obtain good results.

Conclusion

This study was a pilot study for evaluating 

whether the periocular acupressure is effective for 

suppressing myopia progression in children. For 24 

weeks, 14 myopia children wore a medical massager 

to stimulate periocular acupoints. For untreated 

group, the historical control group was used.

As a result, there was no significant difference 

between the control group and the intervention group 

in the refraction and axial length. Our study was not 

able to demonstrate the remarkable benefit of 

periocular acupressure for delaying myopia 

progression in children. The effect of growth may 

have more contributed to our result than that of 

acupressure. Based on our result, a full-scale study 

will not be conducted.
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