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[ Abstract] Objective To investigate the correlation between pen-holding posture, grip strength and myopia.
Methods A cross-sectional study was performed. A total of 496 school-aged children in grades 1-6,who underwent
eye examinations at Shenzhen Eye Hospital from November 2021 to May 2022 were consecutively enrolled as subjects.
The subjects” age, grade, sex, refractive error and age of school enrollment were recorded. Subjects” grip strength and
pen-holding posture were obtained with an electronic grip strength meter and a tool pen,and subjects were divided into
correct pen-holding posture group and incorrect pen-holding posture group according to their pen-holding posture.
Propensity scores for sex, grade, age at school entry, and grip strength in the two groups were matched using the
nearest neighbor matching method. Multifactorial binary logistic regression analysis was performed with binocular
myopia, monocular myopia,and emmetropia as dependent variables and grip strength, grade, refractive error,and pen-
holding posture as independent variables. The correlation between grip strength and spherical equivalent was examined
by Spearman rank correlation analysis and partial correlation analysis. This study protocol adhered to the Declaration of
Helsinki and was approved by the Ethics Committee of Shenzhen Eye Hospital ( No. 2022KYPJ032). Results
After matching propensity scores, there were 101 cases and 197 cases in the correct pen-holding posture group and
incorrect pen-holding posture group,respectively. There was no statistical significance in sex, grade,age at enrollment,
and grip strength between the two groups (all at P>0. 05). Multinomial logistic regression results showed that using
emmetropia as a reference, higher grade (4 versus 1:7.601[ 1.307-44.206] ;5 versus 1:4.392[1.039-18.562]),
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presence of anisometropia (21.366[ 5.750—-79.397]) were relative risk factors for monocular myopia (all at P<
0.05) ,and higher grade (3 versus 1:4.389[ 1.783-10.800]) ;4 versus 1:15.398[3.267-72.574];5 versus 1:
7.447[2.232-24.851] ;6 versus 1:6.462[2.116-19.734]) were relative risk factors for binocular myopia (all at
P<0.05). Taking monocular myopia as a reference, higher grade (6 versus 1:4.582[1.193-17.589]) , presence of
anisometropia (0. 141[0.069-0.289]) ,and irregular pen-holding posture (2. 608[ 1.340-5.075]) were associated
factors for binocular myopia (all at P<0.05). According to partial correlation analysis,the spherical equivalent of the
right eye of children with incorrect pen-holding posture was negatively correlated with the grip strength (r ,=-0. 141,
P=0.047).

children. Children with greater grip strength and incorrect pen-holding posture may have higher degrees of right eye

Conclusions  There is an association between pen-holding posture and myopia in school-aged

refractive error.
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Table 1 Comparison of demographic data before and after

propensity score matching between two groups
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Table 2 Univariate logistic regression results of myopia inboth eyes (n=298)

W B A7A 56 (r.=—0.411,P<0.05) , /2

BT K Beta {H  #RifEIR Wald (P 1{H OR {E(95%CI)

151 4 VS 1 -0.172 0.233  0.546 0.460 0.842(0.534-1.328) M SE &5 2 J1 £ A2 W] & 5UAH 5% (r, =

AR 7Vs6 Z0.288 0.579 0.247  0.619  0.750(0.241-2.334) -0.352,P<0.05) (Bl 1),
8Vs6 0.436 0.583  0.561 0.454 1.547(0.494-4.845) TEEHER ER EREENE
9Vs6 1.006 0.607 2.745 0.098 2.735(0.832-8.994) WS, 7648 25 S 5 L 3% b, 4 IR SE
10VS6 1,025 0.623 2.707 0.100  2.786(0.822-9. 439) S48 J1 W] 5 A6 M (ro= 0,159, P>
11VS6 0.762 0.632 1.455 0.228  2.143(0.621-7.393) 0.05) 72l SE 542 1 % W1 5 4 5 b
12VS6 1.361  0.745 3.339  0.068  3.900(0.906-16.789)

42 2VS1 0.203 0.377 0.289 0.591 1.225(0.585-2.562) (r.=0.034,P>0.05) . RELHAYN
3Vs1 0.930 0.373 6.211 0.013  2.535(1.220-5.267) JLEE R AT IR SE 548 T 47 78 55 19 Al
4vs1 1,173 0.418 7.858 0.005 3.230(1.423-7.333) *(r,=-0.141,P=0.047) , £} SE 5
5VSI 0.967 0.413 5.494 0.019 2.631(1.172-5.908) B W B A (r.= -0.055, P>
6Vs1 1.578 0.456 11.955 <0.001 4.845(1.981-11.853) 0.05) (& 2).,

75 0.082 0.027 9.322 0.002 1.085(1.030-1.144)

P B VS 7 -0.488 0.279 3.068 0.080 0.614(0.355-1.060) 3 it

RAERS FHWE VS MW 0.575 0.247  5.405  0.020  1.777(1.094-2. 886)

JETH 7VS6 ~0.240 0.232  1.069 0.301  0.787(0.499-1.240) LI 2 M e 55 AN RO

T OR AR F Lh ; C1: AR X 1]

Note ; OR ; odds ratio; CI;confidence interval

x3 WREAZERZLEEFSH (n=298)

Table 3 Multifactor stepwise regression results of myopia in both eyes (rn=298)
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Note : OR : odds ratio; CI: confidence interval
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Table 4 Multivariate multiclass logistic regression results (n=298)
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Correlation scatter plot between grip strength and SE in different eyes in two groups ( Spearman correlation analysis,n=298)
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Figure 2 Partial correlation scatter plot between grip strength and SE in different eyes in two groups
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