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Purpose: The purpose of this study was to identify differences in gait symmetry (Symmetry Index, SI) and major
spatiotemporal gait parameters between patients with strabismus and a control group, and to analyze the effects of reduced
stereopsis and deviation angle on gait symmetry, thereby evaluating the impact of visual dysfunction on gait efficiency and
stability. Methods: In total, 40 participants, including 20 patients with strabismus aged 8 to 19 years and 20 age-matched
controls, underwent gait analysis. All participants walked barefoot at a comfortable speed over a 4-m walkway using the
OptoGait system (Microgate, Italy). Spatiotemporal gait parameters, including step length, single support, and swing phase,
and their corresponding symmetry indices (SI) were calculated. The SI represented the relative difference between the left
and right lower limbs as a percentage to quantify gait symmetry. Results: The strabismus group showed significantly
reduced step length and gait speed compared to the control group (p<0.05). The SI values for step length, single support,
and swing phase were significantly higher in the strabismus group, indicating greater gait asymmetry (p<0.05). Higher
stereopsis thresholds were significantly associated with increased step length SI (p=0.002) and single support SI (p=0.025).
No significant correlation was observed between the deviation angle and gait SI. Conclusions: Strabismus reduces spatial
control and gait symmetry, leading to decreased gait efficiency and stability. Quantitative gait analysis may serve as a
valuable tool for functional assessment and rehabilitation planning for patients with strabismus.
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Table 1. Characteristics of the subjects

Characteristics Control Strabismus ~ p-value
Gender (male / female) 20 (14/6) 20 (7/13) p=0.057
Age (years) 1035+2.83  10.40£291  p=0.956
Height (cm) 129.10+£23.82 133.20£22.26  p=0.577
Weight (kg) 36.75+30.57 32.00£1543  p=0.539
Visual acuity (logMAR) —0.18+0.82 0.12£020  p<0.006"
Spherical equivalent (D) —1.58+2.28 - p=0.121

Deviation (A)T 0.50£0.95  27.25+10.10  p<0.001"
Stereopsis (seconds of arc) 45.75+22.08 175.25+156.84 p=0.001"

Data presented as mean+standard deviation (SD) or frequency (n)
TDeviation (2) values represent absolute phoria magnitude regardless
of direction (esophoria or exophoria)

*p<0.05 indicates statistical significance

p-values for gender were calculated using Chi-square test
p-values for continuous variables were calculated using independent
samples t-test
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Fig. 1. Experimental setup of the OptoGait system used
for gait analysis in this study.
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Table 2. Definitions and calculation methods of spatiotemporal gait parameters

Gait parameter Definition

Unit Calculation

Step length . .
°p feng foot during two consecutive steps

Distance between heel contact points of the opposite

Heel-to-heel distance between alternating foot
strikes

Single support time eround during gait

Duration when only one foot is in contact with the

% % of gait cycle with only one foot on the ground

Swing phase forward

Duration when the foot is off the ground and swinging

% % of gait cycle with foot in swing

Speed Average forward velocity of walking

m/s  Total walking distance / total walking time

All gait parameters were measured using the OptoGait system (Microgate, Italy)
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Table 3. Group comparison of raw gait parameters
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Variable Side Control (N=20) Strabismus (N=20) p-value
Left 49.8446.04 46.22+8.42 p=0.028"
Step length (cm) -
Right 49.49+6.23 45.96+8.81 p=0.153
. Left 34.89+2.53 38.02+8.67 p=0.136
Single support (%) -
Right 35.41+£2.41 35.20+£7.79 p=0.909
) Left 34.90+2.25 34.11+4.56 p=0.094
Swing phase (%) -
Right 34.32+2.21 36.58+3.50 p=0.315
Left 0.964+0.176 0.843+0.261 p=0.016"
Speed (m/s) - -
Right 0.957+0.159 0.887+0.265 p=0.020

Data presented as mean+standard deviation (SD)

*p < 0.05 indicates statistical significance (independent samples t-test)
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Table 4. ANCOVA results for Symmetry Index (Sl, %) confrolling
for gender

Variable (SI, %) Source F p-value
Group 7.19 p=0.011"
Step length SI
Gender 0.05 p=0.819
) Group 4.64 p=0.038"
Single support SI
Gender 0.00 p=0.952
) Group 12.04 p=0.001"
Swing phase SI
Gender 0.28 p=0.599

Symmetry Index (SI) was calculated as |[L—R|/((L+R)/2)*x100.
ANCOVA was performed with group (strabismus vs. control) as
the fixed factor and gender as a covariate

* indicates statistical significance at p<0.05
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Fig. 2. Comparison of Symmefry Index (Sl, %) between control
and strabismus groups across four gait parameters.
*p<0.05 indicates statistical significance (independent
samples ttest)
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Fig. 4. Correlation between stereopsis and gait asymmetry indices (SI).
Significant positive correlations were identified between stereoacuity and (A) step length SI and (B) single support
SI (p=0.025). No significant correlation was observed in (C) swing phase SI
Linear regression lines with 95% confidence intervals are displayed
*p<0.05 indicates statistical significance (Pearson correlation analysis)
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Table 5. ANCOVA results for Symmetry Index (SI, %)
controlling for age

Variable (SI, %) Source F p-value
Group 8.03 p=0.007"
Step length SI
Gender 1.29 p=0.263
) Group 5.73 p=0.022"
Single support SI
Gender 3.37 p=0.074
) Group 12.20 p=0.001"
Swing phase SI
Gender 0.00 p=0.946

Symmetry index (SI) was calculated as |L—R|/((L+R)/2)x100
ANCOVA was performed with group (strabismus vs. control) as
the fixed factor and gender as a covariate

" indicates statistical significance at p<0.05
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