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| Abstract |

Purpose: This study investigated the correlation between standing balance and head-forward posture in adolescents.
Methods: The participants in this study were 15 female adolescents. We took photographs of the participants’ craniovertebral
angle with a digital camera to determine the degree of head-forward posture. Standing balance was evaluated using the 30-second
Romberg test of BT4. The measurements were taken on a stable-support surface and on an unstable-support surface using a balance
pad. The data measured in this study were analyzed using SPSS version 23.0, and the statistical significance level a was established
as 0.05. Pearson correlation coefficient analysis was performed to identify the correlation between the degree of head-forward
position of the participants and their balance ability.

Results: When we measured 30 seconds of the Romberg test, we observed that, with their eyes open, the participants’
head-forward posture and balance were not correlated. However, with their eyes closed, there was a strong correlation between
the forward position of the head and the balance ability, which declined as the head position increased.

Conclusion: Adolescents with severe head-forward posture exhibited problems with balance in posture control with closed
eyes when visual information was not available. It can be inferred that an abnormality occurs in proprioceptor sensation
due to their habitual head-forward posture. Education on correct posture and preventive activities should be recommended

to improve the health of such adolescents and avoid possible future problems of physical deterioration.
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Fig. 1. Measurement of craniovertebral angle.
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Table 1. General characteristics of subjects (n=15)
Characteristics Mean+SD Range
Age (years) 15+0.46 15~16
Weight (kg) 54.27+8.90 42~69
Height (cm) 162.47+5.38 153~175
Body mass index 20.51+2.72 17~25
Sleeping time / 24hours 6.5(x0.95) 5~8
Day of exercise / 7day 3.0342.52 0~7
Hours of exercise / 24 hours 0.77+0.65 0~2
Intensity of exercise / once 1.33£1.18 0~3
Craniovertebral angle 50£6.26 34~59
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Table 2. Correlation of CV angle and stable platform balance (n=15)
cv EOSP EOSP EOSP ECSP ECSP ECSP
angle Trace length C90 area Velocity Trace length C90 area Velocity

(mm) (mm?) (mm/s) (mm) (mm?) (mm/s)
(0%
1
angle
EOSP
Trace length -0.37 1
(mm)
EOSP
C90 area -0.49 0.80 1
(mm’)
EOSP Velocity — 3 1.00%* 0.80%* 1
(mm/s)
ECSP
Trace length -0.69%* 0.34 0.25 0.34 1
(mm)
ECSP
C90 area -0.82%* 0.21 0.29 0.21 0.81** 1
(mm?)
ECSP
Velocity -0.69** 0.34 0.25 0.34 1.00%* 0.81** 1
(mm/s)
CV: craniovertebral angle, EOSP: eye open stable platform, ECSP: eye closed stable platform
**p<0.01

Table 3. Correlation of CV angle and unstable platform balance (n=15)
cv EOUSP EOUSP EOUSP ECUSP ECUSP ECUSP
ancle Trace length C90 area Velocity Trace length C90 area Velocity

& (mm) (mm?) (mm/s) (mm) (mm?) (mm/s)
CvV
1
angle
EOUSP
Trace length -0.30 1

(mm)

EOUSP

C90 area -0.13 0.85%* 1

(mm?)

EOUSP

Velocity -0.30 1.00** 0.85%* 1

(mm/s)

ECUSP

Trace length -0.59* 0.58%* 0.48 0.58%* 1

(mm)

ECUSP

C90 area -0.29 0.81%* 0.93%* 0.81%* 0.71%* 1
(mm’)

ECUSP

Velocity -0.59* 0.58* 0.48 0.58* 1.00%* 0.71%%* 1
(mm/s)

CV: craniovertebral angle, EOUSP: eye open unstable platform, ECUSP: eye closed unstable platform
*p<0.05, **p<0.01
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