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Purpose: This study was conducted to evaluate the impact of amblyopia on postural control abilities and to analyze
the role of visual function in influencing the postural stability of patients with amblyopia empirically. Methods: The
study involved 44 participants, divided into 20 in the normal group and 24 in the amblyopic group. Participants’ visual
capabilities and postural stability were analyzed. Postural stability was measured using the BTrackS balance assessment
system. Results: The amblyopic group exhibited significantly higher body sway than did the normal group (p<0.05),
particularly in the path length measured while the eyes were open. Additionally, a trend of decreasing body sway with
increasing age was noted (p<0.05), and a significant decline in postural control abilities was observed in participants with
reduced stereopsis (p<0.05). Conclusions: Amblyopia negatively affects postural control abilities. Visual information plays a

crucial role in maintaining postural stability.
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Table 1. Characteristics of the study participants

IEL AXA17)5, A 5 m AR 20309 27 A
EE FAHES dlo] ARV F w2 Wil bl
Q9] 9 £50) Aol e el BAEE B9
7oz AT,

(3) YAIA

AAA A= ABRJIES 283 AJHl oA Titmus-fly
stereotest(Stereo Optical Ca., INC., USA)YE 53} 40 cm A
glol|A] Z=43IAT. ©] HAR= Titmus circle©] 3E3HE A
XE o] 83l 40x%Z(seconds of arcyi-E] 800%Z}7}A] 9tk
AR 22-g FasteA] B7Hd = Atk 5788 80027
FE AFsle] A&H o= oH 4 A, vkE o] g
gl 27+ JAAZE 7153

2A EEEE H7Fst7] 9180 BTrackS™(Balance Tracking
Systems, Inc., USA) @ &5A 71715 AH&-38FthFig. 1).
BTrackS™ &2 0.4 mx0.6 me] A ¥F 2] (force
plate)e} 2A12] o} 47)9] SBAAE AHES. o
7 919] 1 S5 (COP, center of pressure) H31E 5

Fig. 1. The BTrackS analyzer used in this study.

Characteristics NE AMB p-value
Number of subjects (male / female) 19 (13/6) 25 (9/15)
Age (years) 16.84+9.91 12.56+8.81 p=0.138
Visual acuity (logMAR) —0.04+0.06 0.16+0.11 <0.001"
Spherical equivalent (D) -1.30+£1.75 —0.1842.24 p=0.121
Deviation (A)° —2.68+2.65 —7.72+21.69 p=0.321
Stereopsis (seconds of arc) 46.32+13.00 507.28+716.11 p=0.008"

NE: normal eyes group, AMB: amblyopia group.
Data presented as mean =+ standard deviation (SD).

Plus and minus sign in phoria indicate esophoria and exophoria, respectively.

*p<0.05: A significant difference by independent sample r-test.
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Trial #3

Triall #1
Trial #2

Fig. 2. Representative screens of the results of body sway
analysis.
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Table 2. Definition of evaluation factors measured using Btracks

Table 3. Comparison of postural control assessment in the
two groups under the eyes-open conditions

Group NE (N=19) AMB (N=25) p-value
PL (cm) 25.68+9.76 37.68+18.79  p=0.010"

OE ML (cm) 1.15+£0.76  2.04+1.83 p=0.044"
AP (cm) 1.91£0.87  2.80+1.48 p=0.016"

NE: normal eyes group, AMB: amblyopia group, OE: open eyes,
PL: path length ML: medial lateral of sway, AP: anterior posterior of
sway.

Data presented as meantstandard deviation (SD).

*p<0.05: A significant difference by Independent samples t-test.

Table 4. Comparison of postural control assessment in the two
groups under the eyes-closed conditions

Group NE (N=19) AMB (N=25) p-value
PL (cm) 31.79+14.62 40.20+18.89  p=0.082

CE ML (cm)  1.36+1.02 2.08+1.81 p=0.101
AP (cm)  2.78+1.81 3.19+1.49 p=0.340

CE: close eyes, AMB: amblyopia group, PL: path length ML:
medial-lateral sway, AP: anteriorposterior sway.

Data presented as mean + standard deviation (SD).

*p<0.05: A significant difference by independent samples #-test.
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Evaluation factors Definition

Formula

The cumulative sum of the total length of deviation from the center of

2
- _ + _
COP-PL pressure during the occurrence of body sway J(COPXZ COP,) +(COP,~COPy)
Range-ML The maximum distance between two points of the ML time series maxi cpcm i, =X,
Range-AP The maximum distance between two points of the AP time series maxy pemer Y=ol

COP: center of pressure, PL: path length, ML: medial-lateral sway, AP: anterior—posterior sway
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Fig. 3. Comparison of postural control assessment with eyes open and eyes closed in the normal eyes group. A. Length
of sway path at the center of pressure, B. Range of medial-ateral sway, C. Range of anterior—posterior sway.
*p<0.05 indicates a significant difference.
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Fig. 4. Comparison of postural control assessment with eyes open and eyes closed in the amblyopia group. A. Length of
the sway path at the center of pressure, B. Range of medial-lateral sway, C. Range of anterior—posterior sway.
*p<0.05 indicates a significant difference.
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Fig. 5. Analysis of correlation between age and postural control in the amblyopia group under eyes-open conditions.
AMB: amblyopia group, OE: eyes-open, PL: path length ML: medial-lateral sway, AP: anterior—posterior sway.
*p<0.05: Significant difference by Pearson’s correlation analysis.
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Table 5. Comparison of postural control according to deviation

Low deviation” High deviation*

Group (N=23) (N=13) p-value
PL (cm)  27.87+10.65  34.38+19.75  p=0.205

OE ML (cm) 1.27+0.73 1.78+1.83 p=0.241
AP (cm) 2.00+0.87 2.49+0.69 p=0.092

PL (cm)  33.52+15.06  33.85+12.60  p=0.948

CE ML (cm) 1.51+1.08 1.48+0.88 p=0.919
AP (cm) 2.93£1.73 2.80+0.97 p=0.811

OE: eyes-open, CE: eyes-closed, PL: path length, ML: medial-
lateral sway, AP: anterior—posterior sway.
Data are presented as mean + standard deviation (SD).

"Low deviation: < 10 A; ¥ High deviation: > 10 A,
*p < 0.05: A significant difference by independent samples #tests.
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Table 6. Comparison of postural control according to stereopsis

Group NoFI?aI Abn.ogmal -
stereopsis'(N=20) stereopsis* (N=24) value
PL (cm)  26.10+10.16 37.83+18.97 p=0.017"
OE ML (cm) 1.15+0.75 2.08+1.86 p=0.041"
AP (cm) 1.81+0.67 2.93£1.52  p=0.004"
PL (cm)  31.40+14.50 40.88+18.88  p=0.073
CE ML (cm) 1.41£1.05 2.08+1.83 p=0.155
AP (cm) 2.88+1.79 3.13+1.52 p=0.607

NE: normal eyes group, AMB: amblyopia group, OE: open eyes,
CE: close eyes, PL: path length ML: medial lateral of sway, AP:
anterior posterior of sway.

Data presented as meantstandard deviation (SD).

"Normal stereopsis: <60 arc sec; *Abnormal stereopsis: >60 arc
sec.

*p<0.05: A significant difference by Independent samples t-test.
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