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[ Abstract] Objective To evaluate the difference and agreement of cycloplegic refraction between adaptive
optics visual simulator ( VAO) and conventional refraction methods. Methods A diagnostic test study was
conducted. Thirty-one eyes of 31 healthy subjects including 15 males and 16 females were enrolled in November,2019
in Affiliated Hospital of North Sichuan Medical College. Mean age of the subjects was (20.1+1.0) years, and the
right eye was taken for data analysis. Cycloplegic refraction was measured by VAO and conventional refraction
methods , respectively. Spherical power, cylindrical power, Jackson cross-cylinder power at axis 90° and 180° (J,) and
Jackson cross-cylinder power at axis 45° and 135° (],;) vector powers were recorded. Paired ¢-test was used to
compare the refractive parameters between different refraction methods, and the intraclass correlation coefficient
(ICC) and Bland-Altman plots were used to evaluate the agreement between VAO and conventional refraction
methods. This study adhered to the Declaration of Helsinki, and the research protocal was approved by an Ethics
Committee of Affiliated Hospital of North Sichuan Medical College ( No.2020ER[ A ]018). Written informed consent

was obtained from each subject prior to any medical examination.  Results For subjective refraction, the ICC for
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spherical power, cylindrical power, J, and J,; between VAO and phoropter were 0.97,0.75,0.84 and 0.09,
respectively. For objective refraction, the ICC for spherical power, cylindrical power, J, and J,; between VAO and
autorefractor were 0.98,0.70,0.74 and 0. 61, respectively. The mean differences in spherical power, cylindrical
power,J, and J,5 between VAO and phoropter were (0.05+0.32),(~-0.23+0.28),(-0.10+0.14) and (-0.04=
0.16) D, respectively,and the differences in cylindrical power and J, were statistically significant ( both at P<0.01)
whereas no significant differences in spherical power and J,5 were found (P=0.41,0.18). The mean differences in
spherical power, cylindrical power, J, and J,; measured by VAO and autorefractor were (—0.70+0.26),(-0.07+
0.46), (=0.03£0.27) and (0.01+0.12)D, respectively, and the spherical power measurement by VAO was
significantly more negative than the autorefractor (¢1=15.09, P<0.01) ,while no significant differences in cylindrical
power,J, and J,; were found (P=0.39,0.59,0.63). No significant difference values in spherical power, cylindrical
power,J, and J,5 were found between the two objective refraction methods and phoropter subjective refraction (all at
P>0.05). Conclusions With cycloplegia,spherical power obtained by VAO objective refraction is more negative

compared with autorefractor. There is a good agreement of spherical power and astigmatism vector values measured by

VAO and phoropter subjective refraction,and the measurement differences are clinically acceptable.
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Note ; ( Paired t-test)  VAO:adaptive optics visual simulator;J, : Jackson
cross-cylinder power at axis 90° and 180°;J,s : Jackson cross-cylinder power

at axis 45° and 135°
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Table 2 Comparison of subjective refraction results between
VAO and phoropter (x+s,D)
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VR 1) A TR I 28 44 NEATF 6 LR 550 : (1) S 5B R U SE 30 k11, 2 5 L SR IR Lt RsiE. (2) 25183
B2 B B R % X096 SC P B0 T7 5 2 BOCHE IR 3 EAT B 0. (3) BB B g L X A A AR 4R 1 I 8 O L RIS AZ A RERS A BT R ST AR .
() XBCMIWAE AT (NS5 BTSSR LA BN AT — R B R BB 2 R . SO il S 1
LM INE AR F RS A ITEA PR R K . BERE 2 1 SCR N T84 T 51 28 2 8L, T SCR S i SO I i k4, O
MBI SO F R

E & 2B 44 0 24 YN 0 18 ST IR R /DU 3 T SCET J7 , B e SO B AR RS | A& IR R A E  MALEE —1E &
WAEAEE o AR (CEAREEFE) 19 F 24 S HE P DL TE 500 BTy P A 0F 50 8 L 8] e it o |, 76 26 iR 2 7 wP S B8 S g ol , JC HL 2
WAF AR R = 2 VE 8 4 005 A2 3 35 BRI T & 24 1E 5 19 % 44 [F) 3 R O R SR TR B o A 3k SCSCE 1 18 385 R 256 348 o7 A 42 B AR
BB DUEDEE F TRICOHEZ T .

AT RBPHERMCHUERER

FR G 3RS AR CB 3100/3101/3102-1093¢ 5 B 88 6 2 JE R /A7 5t 3 R0 A 50— LB/ B A58
43 )t R ) A RHE , BARPIAT AT S B P AR 2 2 s Qe B dh 2 5 19 (L 8 T s B L 7E PR 4% R BT ) 58 3 AR (N R & i a:
2001 AEHRR) o MEETERGIR ORI E B4R SRS AR, A5 B MuMF S PRRHBMRLS 2 Fif A TR
ng/ (kg - min) HYTE, WA ng/kg/min BTE A, WA RESE I SAALAT S, BT DL S AR BER AL (I s AN R LB 55 YU M AL &
T AL, 0 IR/ ming FERUAR g S8 91 8k 5 T S ALEUE, $5 5 A S TH SR 58008 5 G 2R IR — i B S B B, AT R
P 7 WL E T i L 5 TR AL A 0 R B, SRS R L e T R R U . Bk RO A R T I L, Y2 i 5 H A Z R
AL AL, B i) 5 1, BN IR 45 S 4 BE A G, B AL R AL S T R BE 2 )G . Hln:“75. 4 ng/TL+18. 2 ng/L” 7] LAIRIR Ry
“(75.4=18.2)ng/L” . HEAIFFS — R AIRHE S WG (IHFRGE ) A5 0 A,

R AR I % J5 ik 3 AR W I JR R T A B IR S Kt 8 B R M R B [ 1998 ] 126 45 SO OG T I 1k B v £ R A Y b SR SE ), L
B W B NAR B S O A 84 JE 7 05 , AT LA 22 K R AL (mmHg ) 2l JEOK KA (emH, 0) Sy 3 8 8047, H 1 YA I 57 7 ] mmHg 5%
emH,0 5 kPa Ayt 2 %0 (1 mmHg=0. 133 kPa,1 cmH,0=0. 098 kPa) ,
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