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Comparison of 0.5% tropicamide versus 1% tropicamide in cycloplegic optometry in myopic Chinese
children: a randomized controlled clinical trial
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[Abstract] Objective To compare the effects of two dosing regimens, four instillations of 0.5% tropicamide
and two instillations of 1% tropicamide, on cycloplegia and ocular biometric parameters in myopic children.
Methods A randomized controlled trial was performed. Sixty myopic children (60 eyes) aged from 10 to 14 years

attending the Tianjin Medical University Eye Hospital from June to October 2024 were enrolled. Participants were
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randomly allocated into the 0.5% tropicamide group and the 1% tropicamide group using a computer-generated
random sequence, with 30 patients and 30 eyes in each group, and the corresponding eye drops were applied 4 times
and 2 times, respectively. The accommodative status and safety after medication administration were observed.
Amplitude of accommodation (ACO), spherical power, cylindrical power, spherical equivalent (SE), anterior chamber
depth (ACD), lens thickness (LT), pupil diameter (PD), and axial length (AL) were measured before and after
medication. A regression model was used to analyze the influencing factors of SE change. The recovery time of pupil
and accommodation after medication was compared between the two groups. This study complied with the Declaration
of Helsinki. The study protocol was approved by the Ethics Committee of Tianjin Medical University Eye Hospital
(No. 2024KY-16). All participants’ guardians signed a written informed consent form. Results The ACO of all
subjects after medication was less than 2.00 D, that is, the visual target at 0.5 m could not be distinguished under full
correction. All subjects in the 1% tropicamide group tolerated the drug well during medication, and no significant
discomfort or adverse reactions occurred compared with the 0.5% tropicamide group. There were no significant
differences in spherical power, cylindrical power, SE, ACD, LT, PD, and AL between the two groups before and after
medication (Fg“mp=().754, 1.435, 1.102, 1.955, 0.250, 1.533, 0.021; all P>0.05). There were significant overall

im=32.064, 41.661, 116.595,
300.956, 254.483; all P<0.001). Among them, the absolute values of spherical power, SE, and LT after treatment were

differences in spherical power, SE, ACD, LT, and PD before and after treatment (F

lower than before treatment, and ACD, PD were greater than before treatment, with statistically significant differences
(all P<0.05). The changes in SE, ACD and LT in the 1% tropicamide group were all greater than those in the 0.5%
tropicamide group, and the differences were statistically significant (¢.=2.818, 2.160, =5.228, all P<0.05). Univariate
linear regression model analysis showed that there was a negative linear correlation between SE change and LT
change. The regression equation was SE change=0.02-2.68XLT change (R?=0.140, P=0.003). Multiple linear
regression identified LT change as the sole independent predictor of SE change (standardized f=-0.364, P=0.007),
with age, baseline SE, baseline LT, and ACO showing no significant effects. Median recovery times for PD and
accommodation were 5.00(4.75, 5.50) and 5.00(4.50, 5.50) hours in the 0.5% group, versus 5.50(5.25, 6.25) and
5.50(5.25, 6.25) hours in the 1% group, with no statistically significant differences (U=32.000, 29.000; both P>
0.05). Conclusions Both four instillations of 0.5% tropicamide and two instillations of 1% tropicamide effectively
induce rapid cycloplegia in myopic children. Two instillations of 1% tropicamide demonstrate slightly superior
efficacy in ciliary muscle relaxation.

[Key words] Tropicamide; Cycloplegia; Myopia; Children
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R1 2N HBEELABER

SRS LRSI Table 1 Comparison of baseline data of patients between the two groups
S48 30 min, BB PR @jﬂf; ) (%Ti?lfm“ (f;ijﬁﬁg)d éi%ff) &%E%) (a?jl,im“
fii FL XF O f A3 o8 4 :

- 0.5% T BEMA  30/30 11.57+2.60 17/13 18.12+¢3.49  -1.77+1.40 -0.83+0.55 -2.18x1.44
LESCEIEEEESIN 1% FE 5 Tk iz 21 30/30 11.47+1.33 14/16 17.70+1.74 -1.54£1.00 -0.70+0.48 -1.891.16
AW 5T BT 2 Fl ! -0.187 0.267 -0.589 0.716 1.000 0.861
il R 2 B CMP ppy 0.852 0.605 0.558 0.477 0.321 0.392
A 7 R TR B 2% 4151 BIE/IREL  AL(F+£s,mm)*  ACD(¥+s,mm)* LT(F+s,mm)*  ACO(&+s,D)*  PD(¥+s,mm)*
FMRG A A RE oswimmma 30530 24.06+1.22 3.1420.25 3.31:0.18 14.78+3.37 6.37+0.63
FTELE IR T L 1esemmma 30/30 24.02+0.67 3.20£0.17 3.35:0.21 14.34+1.86 6.48+0.56
Wik £5 , 25 N JE uxll -0.156 1212 0.783 -0.628 0.760
e EIR . Bt P 0.876 0.231 0.918 0.533 0.450
5 T2 ) 1 BE 9T TE o (a: BT REAR (BRI s b P K000 ) SE: Sk BRI AL AR B 5 ACD Bl B3 TR 5 LT 2 AR IS JE 5 ACO - 9

8B PD - L 542 1 mmHg=0.133 kPa

Sb, HABWFTE N 51 Y
Tk X o 25

LT: lens thickness; ACO: amplitude of accommodation; PD: pupil diameter

Note: (a: Independent samples t-test; b: x* test)  SE:spherical equivalent; AL: axial length; ACD: anterior chamber depth;

1 mmHg=0.133 kPa
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Table 2 Comparison of parameters before and after medication in the two groups (xzs)

BREEEE (D) B (D) SE(D) ACD(mm)

gﬁ %IJ Hf\é%ﬁ RV LY — SN/ —. Ly ——

JHZ i EED JHZ i i 2 i N JH 25T B
0.5% LR 30 ~1.77+1.40  -1.66+1.44" -0.83+0.55  -0.88+0.60 -2.18+1.44  -2.10+1.47 3.14+0.25 3.17+0.24"
19 G b T e 4L 30 -1.54+1.00 -1.33+1.01" -0.70+£0.48  -0.69+0.52 -1.89+1.16 -1.68+1.17 3.20+0.17 3.26+0.17"

LT(mm) PD(mm) AL(mm)
415 MR % — = —
FH 25 i EEE JHZ Ry M5 JH 24 il N

0.5% 4Lt 30 3.31+0.18 3.27+0.18" 6.37+0.63 8.04+0.67" 24.06+1.22 24.07+1.22
1% T b Tk e 21 30 3.35+0.21 3.29+0.21" 6.48+0.56 8.27+0.56" 24.02+0.67 24.030.66

U BRBEJE < F o =0.754, P=0.389; F |, =32.064, P<0.001; F ., .. =3.198 , P=0.080. K B fif : F

x
0.915, P=0.343. SE: F,;, =1.102, P=0.298; F;,, =41.661, P<0.001; F ,,

F oy =4-664, P=0.035. LT: F , , =0.250, P=0.619; F
0.001;F,

I i)

Z 7 20 M7 , Bonferroni £ 55 )

Note: Sphere: | =0.754, P=0.389; F, =32.064, P<0.001; F, . .
0915, P=0.343. SE: F, | =1.102, P=0.298; | =41.661, P<0.001; F_ .
4.664, P=0.035. L.T: F,10,=0-250, P=0.619; F, =300.956, P<0.001; F
0.442, P=0.509. AL: F, =0.021, P=0.886; F';  =2.415, P=0.126; F'
repeated measures ANOVA, Bonferroni test)

group

time interaction

=300.956, P<0.001; F .

interaction

ap=1435, P=0.236; F . =0.467, P=0.497; F ., . =

=7.942, P=0.007. ACD: F 5 =1.955, P=0.167; F ;; =116.595, P<0.001;

sen e =27-334, P<0.001. PD: F,  =1.533, P=0.221; F ,, =254.483, P<

e =0-442,P=0.509. AL: F,;,=0.021,P=0.886; F 1, =2.415,P=0.126;; F ,, ;;4,.,,=0.519, P=0.475. 554 [ FH 2500 H#, T P<0.05 (T A2
SE: 553U PR BEE s ACD ] J5 R BE 5 LT ity R AR JE 2 5 PD « AL BLAR 5 AL - HR Al

=3.198, P=0.080. Cylinder: F
=7.942, P=0.007. ACD: F,
=27.334, P<0.001. PD: F,,
=0.519, P=0.475. Compared with respective before medication, "P<0.05 (Two-way

=0.467, P=0.497; F,

interaction

oup=1435. P=0.236: F,
,=1.955, P=0.167: F, =116.595, P<0.001: F, . =

,=1.533, P=0.221; F, =254.483, P<0.001; F, =

interaction

time
rou] time

ou

SE: spherical equivalent; ACD: anterior chamber depth; LT: lens thickness; PD: pupil diameter; AL: axial

length
R3 2N HAAERBEISHTUE R (Xxs)
Table 3 Comparison of changes in parameters after medication between the two groups (x+s)
25331 15150 /MR 5 BREEEE (D) FEBE S (D) SE(D) ACD(mm) LT(mm) PD(mm) AL(mm)
0.5% F& i Bk e 41 30/30 0.11+0.16 -0.05+0.25 0.08+0.13 0.04+0.04 -0.03+£0.02 1.68+0.54 0.00+0.03
1% FE ity Tk i 201 30/30 0.21+0.26 0.01+0.22 0.21+0.21 0.05+0.03 -0.06+0.02 1.78+0.65 0.01+0.04
tfH 1.788 0.957 2.818 2.160 -5.228 0.665 0.720
Pia 0.080 0.343 0.007 0.035 <0.001 0.509 0.475

T G SEAREAS A 5

SE : 3 BR BLIE s ACD : ij P B LT it R A5 B2 5 PD < AL BLAS ; AL MRl I B2

Note: (Independent samples ¢-test) SE: spherical equivalent; ACD: anterior chamber depth; LT: lens thickness; PD: pupil diameter; AL: axial length
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Figure 1 Univariate regression of LT change and SE change LT:

lens thickness; SE: spherical equivalent

*4 SETNHEERSHWEZLEMERIETNN
Table 4 Multiple linear regression analysis of SE change
and various parameters

A, ik
A b 1 12 [ o
RS BIE  ARifER FH 5B i PME 95%CI
F (%) -0.005  0.015 -0.056  -0.352 0.726 -0.035-0.024

FZRSE(D)  -0.012  0.020 -0.082  -0.582 0.563 -0.052-0.029

FAZ5R LT(mm)  0.045  0.142 0.047 0.316  0.753 -0.240-0.330
MZ5H ACO(D)  -0.016  0.020  -0.114  -0.776 0.441 -0.057-0.025

LT 6 (mm)  -2.613  0.924 -0.364  -2.828 0.007 -4.466--0.761

W SE AR GEEE s LT AR AR R BE S ACO : I8 W IR EE ; €1 B A5 X[
Note: SE: spherical equivalent; LT: lens thickness; ACO: amplitude of

accommodation; CI: confidence interval
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