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A randomized controlled clinical trial of
myopia control in school-aged children
by combining auricular acupressure and atropine
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Abstract

Background: The prevalence of myopia in school-aged children in
Taiwan is very high and still rising continuously, which leads to a growing
proportion of high myopia in general population. Complications of high
myopia include retinal breaks, retinal detachment, and myopic retinopathy
which threaten the vision health of our people. As atropine eye drops are
widely used in Taiwan to slow down the progression of myopia in children,
they are associated with some adverse effects including photophobia and
blurred near vision. Thus the compliance may be poor. Another alternative
method, auricular acupressure, has been reported to be used in controlling
myopia. The aim of this study was to conduct a randomized, controlled
clinic trial to investigate the effect in reducing myopia progression by
combining auricular acupressure with low concentration atropine eye drops.

Methods: A total of 64 school-aged children with myopia fulfilling
eligibility of criteria were recruited from one regional hospital in Hsinchu.
They were randomly assigned to three arms, 21 were treated with 0.25 %
atropine eye drop every night, 20 were treated with 0.5 % atropine eyedrop
every night, and 23 were treated with 0.25 % atropine eye drop every night
combined with auricular acupressure three times a day for at least 6 months.
The efficacy assessment was performed by cycloplegic refraction and axial
length measurement. One way ANOVA and Scheffe’s Posterior Comparison
Method were used to assess the difference of post treatment effect among the
three groups.

Results: The average progression of myopia in each of the groups was
0.3910.32 diopter per year (D/Y) in the 0.25 % atropine group, 0.16£0.16
D/Y in the 0.5 % atropine group, and 0.21+0.23 D/Y in the group of 0.25 %
atropine combined with auricular acupressure. The average elongation of
axial length in each of the groups was 0.16£0.10 mm per year in the 0.25 %
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atropine group, 0.12+0.13 mm per year in the 0.5 % atropine group, and 0.14
+0.11 mm per year in the group of 0.25 % atropine combined with auricular
pressure. The myopic progression in the group of 0.25 % atropine combined
with auricular acupressure showed significantly less than the 0.25 %
atropine group (p=0.005). There are no difference between the 0.5 %
atropine group and the group of 0.25 % atropine combined with auricular
pressure in mean myopic progression (p=0.629). No difference were found
among the three groups in axial length elongation (p=0.376).

Conclusions: A randomized controlled clinical trial was conducted to
demonstrate that efficacy of 0.25 % atropine eye drop combined with
auricular acupressure in myopia control was equal to the treatment of the 0.5
% atropine eye drop. However, its long term effect in axial length elongation
should be investigated.

Key words: myopia, auricular acupressure, atropine, randomized clinical
trial
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Heritability estimates for myopia from twin studies

Reference Broad heritability
Sorshy et al. (1962b) 0.87
Nakajima (1968) 0.83
Nakajima et al. (1968) 0.73
Kimura (1965) 0.80
Hu (1981) 0.61
Lin and Chen (1987) 0.25
Teikari et al. (1991) 0.58
Angi et al. (1993) 0.11

Hammond et al. (2001) 0.84-0.86

0.90 (myopia, binary trait)
0.89 (hyperopia, binary trait)
Lyhne et al. (2001) 0.91
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Study Country Methods Masking Randomized  Intervention
Eyedrops
Yen 1989 Taiwan Parallel RCT No 247 1% atropine
Baseline similar 1% c yclopentolate

Normal saline *
Shih 1999 Taiwan Parallel RCT Single 200 0.5% atropine
Baseline similar 0.25% atropine
0.1% atropine
0.5% tropicamide %
Shih 2000 Taiwan Parallel RCT Double 227 0.5% atropine
Baseline similar Multifocals
Single vision %
Schwartz 1981 USA Parallel RCT in twins Single 26 pairs 1% tropicamide
Baseline similar Single vision
Bifocal lenses
Grosvenor 1987  USA Parallel RCT No 207 Bifocals +2D
Baseline similar unknown Bifocals +1D
Single vision %
Parssinen 1989 Finland Parallel RCT No 240 Bifocal +1.75D
Baseline similar Single vision distance only
Single vision %
Jensen 1991 Denmark  Parallel RCT No 150 Bifocals +2D
Baseline similar Single vision + 0.25% timolol

Single vision

Fulk 1996 USA Parallel RCT Single 32 Bifocals +1.25D
Baseline similar unknown Single vision

Fulk 2000 USA Parallel RCT Double 82 Bifocals +1.5D
Baseline similar Single vision %

Contact lenses
Horner 1999 USA Parallel RCT Single 175 Soft contact lenses
Baseline similar Single vision *

s =Control group, D= diopter, RCT= randomized clinical trial
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4R BB o

2. @ "a% £ (auto-refraction) -
*_%_

ll':&p‘{afl 3‘1—:5&-7&,’}}‘5 +T r'El\‘-:»IEJ
Z oA RB By kR e T 3aE o

Bl 3-1 7 % p #5% L% Tomey auto ref-keratometer RC-1000

3. E;‘;ﬂ”’“lﬁ)ﬁi-:é%%v'o (cycloplegic refraction): ™ 1%cyclogyl

}4%@@%9 R, WLFEREEER) FROLERY

N N REIEY- TR TR S E T
B2t PR AR R T 00 o ST A AR R
JeRZ A4 B B R R F b i - B (95
£51) i
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4. PR ¥ % (intraocular pressure check): ™ & "o p P2 R %
$HEEREREZ X R L RERR T

B 3-2 2£&fF:\ p &2 /B % Canon Tonometer TX-10

5. Az 4 A EPRdhE B (axial length examination) : ™ 0. 5%

Alcaine PR -k (LT EF B~ FhH) B PR = k&9
BE - PEBEE F- RPBPLFFURY AZF R A scan #F
R AN W LR AREZ I REBLAE PR SE R TS
B M ARAEET CREFPDIPLIoE= 2 L B ws o
B g RS- B (b EDY) JiE(T

) 3-3 ‘t&q /PiB %/?J 'iq Nidek US 800A

5. P&t % (Fundus check-up): 7 P AARA G2 AR %90k & o 12
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FREFFHERA -

6. AL e FEdoT TR
® i+t i@‘pfi&'}é‘_: whp RS REATE S B A (i 2)
Frmpl A AREIRBIRIERFEF LR IR
ZA RIpF AT AT FH?

® I TP T I FEEGHIMS ARBRELT IR
ROAFEALPEP A AFFF? D REBINEELT €F
A XE? AT EMARA L BT ?
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e N

Bt T E L A BB AR
8 ASHATAL R e~ A AR E BB B o

*’E‘}&
h
e

s T A E T3 %R s 47k (ANOVA) R 4533 = ez
B fSiTARM e 2 RERB - bR R2Z %1t > 33 283 F K
Bpk o Lo EER SN E S 2 (Scheffe > s Posterior Comparison
Method) #mE e 2 > p<0.05 32 S F AR (R * 22 %

CO 8RR S
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L “'%f’[ E5

—

7“'3‘-/”\ °ZOHIE 0 A W EY - Frnfﬂiz‘]‘?\éﬂ‘\v’ ?«7} R
éﬁéﬁ‘ﬁ“ﬁﬁ;q‘;\'h@’»’il? = ;Fgfl'\%i‘a-v\?\;ix o 1UTF iR — A ;fj%
2R

'y =
1 P

RTINS R 9.9% HY - Bi¥dg - A RFEEER K
3

A REFEHDID S F D ER #@ﬁ%ﬂﬂéﬁﬁ

He 55— (Hjpzr 0.25 %
= 21 A = 42 %B%B%-’%?::@(ﬁﬁv%&* 0.9 % 3= &P
Zok) 5 204540 G %2 (Y 0.2 %P4 SR E R4 B
REERE) F 23 A & 46 B pepr o

R R i S TR B P TN I INECHTY, § 3
AhipphE B EBERET A 8P Bul s B EE s
PooAsdR R AT E R E R S SRR R -

1. 4w

THRMEE LT 4 344 (531 %) ~4 30+ (46.9 %) ¢
$—gg§ill&(524%)w#i10A (47.6 %) %= 29 2 12 4
(60 %)»~24 82 (40 %) $=234 11 ~ (47.8 %)~ 2 12 4
(52.4 %) -

2. #E#
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P& 0TRIIOR2ZEF > T35E 510.56+2. 08% » 2 7 %

- 2E&ToE 5100042 1454 5 % - er2 @ T30E 5 11,4042, 234
- e E#TIoE 51003551 T0k -

% 4-1 =z mE# 0 (age)

e w) A i Tiogdr BT HHEH B3 EH
I 21 10.00 2.14 7.00 15.00
I 20 11.40 2.23 7.00 15.00
i 23 10.35 1.70 7.00 13.00

K N 64 10.56 2.08 7.00 15.00

L 14

e

12

101

700 800 9.00 1000 11.00 12.00 13.00 14.00 15.00

B 4-1 280% %2 E&hA Bk % B (age)
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3. AdLITARA #e

FHFT T W e e TALR BT 30 5 -2, 08DE1. 50D B R e
~0.50D > B % B #icn-T.50D ¢ ¥ - AskaiTALR T i@ L -2, 10Dt
1.73D » B SR dc s -0.50D » BB A dc s —7.50D ° ¥ - wAsdaitil i i
Ty 5 -2, 25D+, 55D » B A dic s 0. 50D ¢ BB A dc i -6.50D < ¥ =
AT AR BT $a 0 5 -1, 92D41. 23D 0 B B #ic s -0.50D > BB A #c
% -5.75D

% 4-2 = A=~ 2 % ¢ (Diopter)

o Bl TIoRE BEL bR AK hNAK
I 42 -2.10 1.72 -7.50 -0.50
I 40 -2.25 1.55 -6.50 -0.50
i 46 -1.92 1.23 -5.75 -0.50
B3t 128 -2.08 1.50 -7.50 -0.50
30
20
101
Std. Dev = 150.37
Mean = -208.6
0 N =128.00

-750.0 -650.0 -550.0 -450.0 -350.0 -250.0 -150.0 -50.0
-700.0 -600.0 -500.0 -400.0 -300.0 -200.0 -100.0

@?ﬁ@g‘\'f
Bl4-2 iTARARde R Hcen B #ics 7 B ¢ (diopter X 100)
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4. Azdppephi R

PR 4 Rl dhE B T 300E 524, 1340, TTmm » BB fhE
B 522.00 mm> B & PefhE R 525.92 mme ¥ - EAOPRGhE R T IHE
524.1240. 92 mm > @ dhE & 522,00 mm B & PedhE B 525, 75 mm
b ledehnRedhE B T390 5 24, 3440, 51 mm 0 BEP#hE R 5 23. 03
mm> B Pedhi R 5 20.34mm; ¥ = lededep b E B T E5E S 23,9740, 80
mm > BCERRfhE R 522,74 mmo B & b R 525,92 mm o

% 4-3 = mAzdophE 2 ¢ (mm)

AT B TiphEk RFL AMEhE AF L
I 40 24.12 0.92 22.00 25.75
I 38 24.34 0.51 23.03 25.34
1 46 23.97 0.80 22.74 25.92
B3 124 24.13 0.77 22.00 25.92
20

10
Std. Dev =.78
Mean = 24.13
0 N =124.00

22.00 22.50 23.00 23.50 24.00 24.50 25.00 25.50 26.00
22.25 22715 2325 23775 24.25 24775 25.25 25.75

St

Bl 4-3 AchopldhE BB #HAs B - (mm)
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D. EBFR

PR H R T 0 B 58,8011, TAB ¥ 0 ¥ - T 3o gipF
B 58.0242. 04 * » BB HPFRF 56 7 > B R EHEFRF S 11 7
- B TIOYEPER 59,3021 T60 ¥ > BB HEFRF A6 Y o &
BEEFERF Z11B Y 5 %= 2T geF i 5 8.8311. 3TR ? » & Eif BiF
BE6B? » REEHEFEFZILEY o

% 4-4 = w2 EEPER O (7))
PR A TiopRm O HEZ LERERF BLER
| 21 8.52 2.04 6.00 11.00
I 20 9.35 1.76 6.00 11.00

1l 23 8.83 1.37 6.00 11.00
B3t 64 8.89 1.74 6.00 11.00
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AR TR R A SRR R B Bued o BT
B2 Mullexm LR (p=0.720)  "HF|F SR I k= w2 FE
# A BB AR R iR B CEHREFEREFS Bz k2 2
A2#Z 3 (p=0.079) ~Ad- e g £ & (p=0.586) A=4>Pedh & & o
2aEE R (p=0.094) e am it ® (p=0.311) = 2k A2
R e

245z wpued (F347)

Value df Asymp. Sig. (2-sided)
Pearson Chi-Square ~ 0.644 2 0.725
N of Valid Cases 64

46z wEd# Asdo Rl Azde Rk R C S HER (H 75 %2
& 37)

df F Sig.
£ & Between Groups 2 2.651 0.079
Within Groups 61
Total 63
A4 Bc Between Groups 2 0.537 0.586
Within Groups 125
Total 127
A4 PR g Between Groups 2 2.411 0.094
Within Groups 121
Total 123
i HEPERT Between Groups 2 1.190 0.311
Within Groups 61
Total 63
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CER IRLEN L S R

= ‘égﬁi:[}%&,l'lﬂ Feya @ e T358 89 ¥ {8 » = 2 BFiT
AR Hoensg v "R e BB B ket o .é‘%—&r—r%\'ﬁ*ﬁ“ :

# 4-T 74L& 8% © . (Diopter)
P Bl TOREERE  BEL RKAREL A3 AKREE
I 42 0.39 0.32 0.00 1.25
Il 40 0.16 0.16 0.00 0.53
" 46 0.21 0.23 0.00 0.75
X 128 0.25 0.26 0.00 1.25

- EmTHER A R Ecs -0.3920.32 Do B HMGTARB A RS 0 o

BB TARH 4 Bl -1.25 D5 ¥ - T 5 4 B B -0.1620. 16 D »
;&@ﬁﬁ@wuz&ﬁoa’&svmmgﬁagﬁ—o&Hﬂ%ﬁ;@igﬁ
Bte Bt s 0.2150.23 Do B MR 4 B B S 05 0 BB YTALE 40 B
#5-0.75 D

7 E F S B A 47 (ANOVA) v = fez AP BE AR e i 18 iR 18 eig
MR BR A FRZ 22 BT RARDR 4 F PR DLD
(p=0.000) -

@ o EER 3V E £ vt G (Scheffe s Posterior Comparison Method )
RERBHRIFRY - 28 %2 22 FITRARBEM ey PiELER
(p=0.000)> % - fer 5 = o2 FiTALR B3 Sechfiiy 5 P AL B
(p=0.005)> e & % - et % = o2 BiTARREH oD nT L3 LR
BEZPE (p=0.629)-
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120.00 =

80.00 =

e

40.00 =

0.00 =

I I I
. 0.5A 0.25A+E

&=

Bl 4-4 = BITALE BE H ot
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Z w2 BRphH K AR RIS BB BRI B R T 1§
- T IoEH e phE 50,1640, 10 mm o B K E K A RphE 50 mn o B
FEH ot 0.4 m; %o ek R sop ik 50,1240, 13 mn
B MLE S e phE S0 mmo BB E A AR phE 50,44 s % = e Tis
EH e E 50,1420, 11 mm o B E R S pRdnE 50 mno BB E B 4o
Pedhi 50,47 mm o

3 4-8 = e TiamghE B tanti: (mm)

) B TOMERT BEL ARBERE RFRERL
I 40 0.16 0.10 0.00 0.40
Il 38 0.12 0.13 0.00 0.44
1] 46 0.14 0.11 0.00 0.47
B3 124 0.14 0.11 0.00 0.47

v H F]S B fea 41 (ANOVA) v = ‘ez B & 3 4o PR b £ B 4o
A0 B%k4eT I w2 PR ARREELE (p=0.376)-

df F Sig.
Between Groups 2 0.987 0.376
Within Groups 121
Total 123
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L]
0.40 = o
0.20 =
FsL
[ 0.00=
re
[
-0.20 = ¥

| | |
0.25A 0.5A 0.25A+E

Wl 45 = 22 BRpii 2 i
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FoSRFAIEROER 8500
%%;ﬁﬁﬁ~¥;$apiwwouw \“%mo

AMEF R EERG 64 4 0 HP 5w (Hjpgr (.25 ke
EI N ‘L)F21&42@94%’%:3g(ﬁﬁ%w+05%@%“¢R%
k) F 20 %4 40 B = e (2% 0,25 %P SR K4 P B R pL
FE) 23 4 46 PP o Tl A B ELERITAL R BohE B 58 P hhdi
F Ay o BApAl T R E] ~ Ed S AS S i TAR R B s ACR R R R~ B
BEER (S o SRR SR M S kg o B 0,25 %P g S Bk A L B R
EM&_@_&EJ&&:%@’# 0. 25 %Fr 42 SR 2K fmAp st 5 4e* B PER R H

# 0,25 %P FRE R (p=0.005)° @ B* (.25 %FFde 5P oK 4
J¢axay§@ﬁm&ﬁwb%ﬂ 0.5 %fm 4= &P 2K o % 4p § (p=0.629)-

EEMEEEE ko2 a2 AR REFLE (p=0.376)-

AP AFARBE D BN R FRAFORELG
PERHERNRDE RPERIERE S YT Fe e 2 ATAR
% o d ﬂxﬁfﬁ:gﬁ,agmfsé%%ﬁﬁ PR REERE HEREER (0.25%) e
PR R 2 FEoOUk e E e MOk R (0.20%) P

Pz%“i%mfiﬁﬁ%ﬁ’ﬁfﬁ%ﬁ054@#%ﬁ%¢%iw
oo RFIGHBERER A A 0 1R RE A LAR R FIF OB
Renpiph L iR LG BB AR FaiE- R T
£ AR L FRR AR bt RE (IOL Master) > it 3540
R BRI B L F ORIk R AL T ARRIE RER
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