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Repeatability and Agreement of Multispectral Refraction Topography in
School Children with Mild Refractive Error
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Abstract: [ Objective] To evaluate the repeatability and agreement of multispectral refraction tomography (MRT,
Thondar, Shenzhen, China) in measuring retinal refraction under cycloplegic condition in children. [Methods] Children
aged 8 to 10 years were recruited. Objective refraction and axial length measurements were performed after sufficient paral-
ysis. Retinal refraction was measured twice by one examiner using MRT. The retinal deviation value (RDV) and relative
retinal deviation value (RRDV) were used to describe retinal refraction and relative retinal refraction. Wilcoxon Signed
Rank Test, the intraclass correlation coefficient (ICC) and 95% limits of agreements (LoA) were used to evaluate the re-
peatability and agreement between two consecutive measurements and between MRT and autorefractor. [ Results] A total of
146 children with mean age of 9.22+0.61 years were enrolled. Central refraction between auto refractor and MRT showed
good agreement, with an ICC value of 0.94, (95%CI [0.92, 0.96]). RDV provided excellent repeatability, with lowest
ICC value of 0.93 (95%CI= [0.91, 0.95]). The RRDV demonstrated descending ICC value within 30°eccentricity (lowest
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1CC=0.37, 95%CI= [0.12, 0.54] in RDV-15) and showed good repeatability beyond 30° (lowest ICC = 0.87 (95%CI=
[0.81, 0.90]). Neither RDV nor RRDV showed statistically significant differences between measurements. (Al P>0.05)

[ Conclusion] MRT provides repeatable measurements of retinal peripheral refraction under cycloplegic conditions in

schoolchildren with mild refractive error.

Key words: retinal peripheral refraction; repeatability ; agreement
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Table 1 Basic data for boys and girls in the whole subjects

[n,(x+s), M (P,~P,)]

[tem n Age SER AL
Male 71 9.34+0.58 -0.38(-0.38, 0.88) 23.59+0.85
Female 75 9.10+0.61 0.13(-0.38, 0.63) 23.06+0.66
t/z 2.43" -1.377 4.27"

P 0.02 0.17 0.00

SER: spherical equivalent refraction; AL: axial length. 1) Independent Samples Test; 2) Mann—Whitney Test.
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A-B: Schematic of three—dimensional color—scale images from superonasal to inferotemporal retina and from inferotemporal to superonasal retina;

C-D: Two—dimensional retinal deviation value (RDV) and relative retinal deviation value (RRDV) color—scale images.
1 MRT=#M_#EXREE(UGRAE)

Fig. 1 Schematic of MRT three and two—dimensional color—scale images (right eye)
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A: Schematic of annulus outcomes; B: Schematic of quadrant outcomes.
2 MRTiEHRTEE (GR)
Fig. 2 Schematic of MRT outcomes (right eye)
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Table 2 Cycloplegic central refraction agreement between SER and MRT

[M(st"‘ P75)]

Pearson Correlation

Item Central Refraction A PV ICC (95%CI) »
’
SER 0.25(-0.38, 0.75)
-9.17 0.00 0.94[0.92, 0.96] 0.89 0.00
Center—D 0.68(0.09, 1.20)

SER: spherical equivalent refraction; Center—D: central refraction using MRT. " Wilcoxon Signed Ranks Test.
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Bland-Altman plots illustrating the agreement of Center—D values
and Spherical Equivalent values. The mean is marked as a solid purple
line, and zero difference is included as a black dot-dashed line for ori-
entation purposes. The 95% limits of agreement are marked as dashed
red lines.
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Fig.3 Bland—Altman plots of SER and Center—D
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Table 3 Descriptions and repeatability of RDV [(M(P,~P,,)]
MRT parameters M1 M2 A P" 95%L.oA ICC
Center-D 0.62(0.08, 1.28) 0.69(0.04, 1.28) -0.92 036 [-0.83,0.93]  0.95[0.94, 0.97]
TRDV 0.56(~0.07, 1.26) 0.59(-0.03, 1.17)  -0.78  0.44  [-0.68,0.74]  0.97(0.96, 0.98]
RDV-15 0.69(0.12, 1.31) 0.70(0.10, 1.25) -0.85  0.40  [-0.82,0.90]  0.96[0.94, 0.97]
RDV-30 0.72(0.10, 1.27) 0.75(0.15, 1.25) -045 065 [-0.71,0.77]  0.97[0.96, 0.98]
RDV-45 0.63(0.08, 1.21) 0.63(0.07, 1.24) -0.61 055 [-0.66,0.72]  0.97[0.96, 0.98]
RDV-15-30 0.73(0.10, 1.26) 0.74(0.12, 1.26) -032 075  [-0.68, 0.74] 0.97(0.96, 0.98]
RDV-30-45 0.52(-0.03, 1.31) 0.63(-0.04, 1.16)  -0.65 052  [-0.66, 0.72]  0.97[0.96, 0.98]
RDV-45-53 0.40(-0.26, 1.45) 0.31(-0.33, 1.37)  -0.84 040  [-0.84,0.88]  0.96[0.95, 0.97]
RDV-S 0.16(-0.56, 0.94) 0.26(-0.63,0.82)  -144 0.5 [-0.71,0.81]  0.97(0.96, 0.98]
RDV-I 1.03(0.29, 1.58) 0.99(0.32, 1.57) -036 072 [-1.08,1.08]  0.93[0.91, 0.95]
RDV-T 0.99(0.46, 1.33) 0.88(0.46, 1.29) -2.00  0.05 [-0.84,0.96]  0.93[0.90, 0.95]
RDV-N 0.38(-0.21, 1.49) 0.42(-0.29, 1.75)  -026 079  [-0.80,0.80]  0.98[0.97, 0.98]

M1: the first cycloplegic MRT measurement; M2: the second cycloplegic

MRT measurement; 1) Z and P value of the difference between M1

and M2 (Wilcoxon Signed Ranks Test) ; 95%LoA : 95% limits of agreement for the intra—instrument difference; ICC: intraclass correlation coeffi-

cient and 95% confidence interval.

&4 RRDVAREENE—HESH
Table 4 Descriptions and repeatability of cycloplegic RRDV

[M(P25~ P75):|

MRT parameters M1 M2 A PV 95%LoA 1CC

RTRDV -0.08(-0.31, 0.28)  -0.02(-0.35, 0.37) -0.86 039  [-0.53,0.49]  0.89[0.85, 0.92]
RRDV-15 0.03(0, 0.06) 0.03(-0.01, 0.07)  -0.34 0.73  [-0.17,0.15]  0.37[0.12, 0.54]
RRDV-30 0.03(-0.05, 0.10) 0.05(-0.04, 0.15)  -0.75 0.46  [-0.35,0.31]  0.49[0.29, 0.63]
RRDV-45 -0.02(-0.17, 0.20) 0.03(-0.21, 0.26)  -0.95 034 [-0.49,045]  0.82[0.75, 0.87]
RRDV-15-30 0.03(-0.06, 0.12) 0.06(-0.06, 0.18)  -0.85 040 [-0.43,0.39]  0.52[0.33, 0.65]
RRDV-30-45 -0.08(-0.33, 0.33) 0(-0.38,0.37)  -0.81 0.42 [-0.65,0.61]  0.87[0.81, 0.90]
RRDV-45-53 -0.26(-0.67, 0.53)  -0.14(-0.73, 0.59)  -0.73 046  [-0.76, 0.72]  0.94[0.91, 0.96]
RRDV-S -0.39(-0.76, 0) -0.38(-0.82, 0) -032 075 [-0.80,0.80]  0.86[0.80, 0.90]
RRDV-I 0.33(0.06, 0.65) 0.35(0.05, 0.74) -1.56 0.2 [-0.91,0.81]  0.75[0.66, 0.82]
RRDV-T 0.28(0.02, 0.51) 0.31(-0.05, 0.52)  -029 0.77 [-0.58,0.60]  0.85[0.79, 0.89]
RRDV-N -0.30(-0.61, 0.54)  -0.31(-0.65, 0.88)  -1.78 0.07  [-0.81,0.71]  0.94[0.92, 0.96]

ML1: the first cycloplegic MRT measurement; M2: the second cycloplegic MRT measurement;

V7 and P value of the difference between M1

and M2 (Wilcoxon Signed Ranks Test) ; 95%LoA : 95% limits of agreement for the intra—instrument difference ; ICC: intraclass correlation coeffi-

cient and 95% confidence interval.
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Bland—Altman plots for Center-D(A); TRDV(B); RDV-15(C); RDV-30(D); RDV-45(E); RDV-15-30(F); RDV-30-45(G); RDV-45-53(H); RDV-S(I);

RDV-I(J); RDV-T(K); RDV-N(L).
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Fig. 5 Bland-Altman plots of RDV between M1 and M2
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Bland—Altman plots illustrating the agreement of RRDV between two consecutive measurements M1 and M2. The mean is marked as a solid purple

line, and zero difference is included as a black dot-dashed line for orientation purposes. The 95% limits of agreement are marked as dashed red lines.

Bland—Altman plots for RTRDV(A); RRDV-15(B); RRDV-30(C); RRDV-45(D); RRDV-15-30(E); RRDV-30-45(F); RRDV-45-53(G); RRDV-S(H);

RRDV-I(I); RRDV-T(J); RRDV-N(K).
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Fig. 6 Bland—Altman plots of RRDV between M1 and M2
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