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Objective: To evaluate the agreement in spectacle parameter measurements between a digital device (Eye-ruler2)
and a manual method (combination gauge). It also aimed to explore how these parameters affect corrective
prescriptions and provide evidence and insights for achieving precision in spectacle fitting and enhancing visual
quality. Methods: We enrolled 103 university students (aged 18-23 years) who were wearing spectacles from
Guangzhou Xinhua University. The vertex distance, pantoscopic tilt, face form, and pupillary distance of their
existing eyewear were measured using both Eye-ruler2 and a combination gauge. We applied the Martin formula
and the vertex power formula to calculate the changes in prescription power induced by vertex distance,
pantoscopic tilt, and face form. Results: The measurements obtained from Eye-ruler2 and the combination
gauge demonstrated excellent agreement for pupillary distance (ICC=0.95), good agreement for left vertex
distance (ICC=0.80) and right vertex distance (ICC=0.76), and moderate agreement for pantoscopic tilt
(ICC=0.67). However, poor agreement was observed for face form (ICC=0.37). The total refractive power
change in the prescription, calculated based on vertex distance, pantoscopic tilt, and face form, was (-0.12 +
0.15)D. The individual parameter contributions (and their proportions) were as follows: Vertex distance:
(—0.04+0.11)D (40.61%), Pantoscopic tilt: (—0.06+£0.09)D (41.83%), Face form: (-0.01+0.01)D (16.57%); No

significant difference was found between the contributions of pantoscopic tilt and vertex distance (P=0.851), and


https://doi.org/$articledoi

286

HRF}2#H7, 2026, 41(4)  journal.gzzoc.org.cn

both being significantly greater than that of face form (all P< 0.001). The baseline spherical equivalent positively

correlated with refractive changes. Pantoscopic tilt dominated for prescriptions <—6.00 D, while vertex distance

prevailed between —12.00 D and —6.00 D. Conclusions: Eye-ruler2 and the combination gauge demonstrated a

high level of agreement in parameter measurements. Given its efficiency and user-friendliness, the digital

technology is recommended to replace traditional methods for clinical use. Vertex distance and pantoscopic tilt

have a significant impact on prescription power. Although face form has a minimal quantitative effect, it may

induce against-the-rule astigmatism, which can compromise visual quality. For personalized spectacle fitting, it

is essential to routinely measure vertex distance, pantoscopic tilt, and face form.
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%2 Eyeruler2 MAAF—NERNESHLEFRILE
Table 2 Agreement in spectacle parameter measurements between Eye-ruler2 and combination gauge

ZH HE— ER2 Bias(95% CI) LoA ICC(95% CI)
FlR I /mm
AR 10.39+2.85 11.14+3.11 -0.74(-1.13, —0.36) (-2.18, 1.79) 0.76(0.66, 0.83)
iR 10.36+3.12 11.10+3.28 ~0.74(~1.12, -0.37) (-2.23,4.53) 0.80(0.72, 0.86)
HIAA/(°) 5.06+4.03 5.36+5.58 —0.30(-1.07, 0.47) (-8.02, 7.43) 0.67(0.55, 0.77)
TH25/(°) 3.76+1.48 2.61+£1.99 1.15(0.81, 1.49) (-4.61,3.12) 0.37(0.20, 0.53)
i /mm 62.71+3.42 62.90+3.28 -0.19(~0.39, 0.00) (~4.50, 3.02) 0.95(0.93, 0.97)

ICC: HNMKE RS Bias PHIMWZE; Cl: BIEXIH]; LoA: —¥MRM; AfH—: HE—WER; ER2: Eye-ruler2,
ICC: intraclass correlation coefficient; Bias: mean difference between two methods; CI: confidence interval; LOA: limits of agreement;
CG: combination gauge; ER2: Eye-ruler2.

£ 3 Eyeruler? MEMNARESHEATUE REXTUES HILER

Table 3 Refractive power changes and proportional contributions from Eye-ruler2 measurements in the right eye

R s /D 2 XA L /%

28

Mean+SD min max Mean+SD Range
PENTib i e —0.12+0.15 -0.85 0.05
S UTp e (v
EARIE(OD) —0.04+0.11 -0.82 0.07 40.61+30.77 (0,100)
A —0.06+0.09 —0.44 0 41.83+32.77 (0,96.55)
T —0.01+0.01 -0.07 0 16.57+22.86 (0,100)
OD: AR

OD: right eye.
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Table 4 Refractive power changes and proportional contributions from combination gauge measurements in the right eye

AR s /D Y XHELS /%
ZH
Mean+SD min max Mean+SD Range
SRR bR -0.10+0.11 -0.57 0.09
“ESREE
BERIE(OD) -0.04+0.08 -0.44 0.09 39.14+28.80 (0,93.45)
i -0.04+0.06 -0.31 0 36.39+28.48 (0,94.03)
& —0.02:+0.02 -0.10 0 23.49+21.01 (0,97.30)
OD: £l

OD: right eye.

2
0 - N
0 . - ; .. e -
g -2 - i : —_— "
E\E -4 : B, E&( 4 2R S
4 L L pms R s P A Y, P
E -6 / P — Dbt Bt E 6 // S e
Al ] - . . b Ll T
-8 7 | LR T _g i | SR T2
-14 -12 -10 -8 -6 -4 -2 0 -4 -12 -10 -8 -6 -4 -2 0
JEERE JEEE
2 T 2 T
il 0 —— it ul =l 0 i

L — B

. i
L BEE R ) i
-4 — D — L B
:

-

—— A iR

A2 —6 . A2

-14 -12 -10 -8 -6 -4 -2 0 -14 -12 -10 -8 -6 -4 -2 0
JHEICEE JHECEE

B8 MHRAZEAEZUEZREFLETNE AIMAEALTHENESELENEREDMALE YT #h 2 E

Figure 8 Lowess regression curves: total refractive change and parameter-specific changes (vertex distance, pantoscopic tilt,
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Left column (top to bottom): Lowess regression curves for refractive changes in the right eye measured by Eye-ruler2 and
Combination Gauge, respectively. Right column (top to bottom): Lowess regression curves for refractive changes in the left eye
measured by Eye-ruler2 and Combination Gauge, respectively; Total refractive change: Overall refractive change induced by all
parameters; Refractive change VD: Change induced by vertex distance; Refractive change_PT: Change induced by pantoscopic tilt;
Refractive change_FF: Change induced by face form.
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