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The Reliability and Relationships Between Thoracic Kyphosis, Postural
Stiffness and Thoracic Rotation in Young Subjects

Hyun-jeong Jang, Suhn-yeop Kim", Myung-jun Kim?

Dept. of Physical Therapy, The Graduate School, Daejeon University
Dept. of Physical Therapy, College of Natural Science, Daejeon University“
Dept. of Physical Therapy, College of Medical & Public, Kyungdong Universityz)

ABSTRACT
Key Words:
Flexicurve Background: The purposes of this study were to: 1) investigate the relation between thoracic
TherEe kyphosis, postural stiffness and thoracic rotation and 2) the intra-rater reliability of the
kyphosis, measurement methods for thoracic kyphosis and rotation angle. Methods: Thirty-nine young
Thoracic adults (13 males, 26 females) participated in the study. Thoracic kyphosis was measured using a
rotation Flexicurve while standing in their usual relaxed posture and then in their maximally erector
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posture. Index of kyphosis (IK) measures taken in the relaxed and maximally erect positions
were used to estimate postural stiffness. Thoracic rotation range of motion (ROM) was
measured using  universal goniometer and inclinometer in two positions. The association
between the magnitude of the IK and thoracic stiffness and thoracic rotation ROM was also
examined. Reliability was determined using intra-class correlation coefficients (ICC). Results:
When measured from the mean relaxed IK (SD) was 7.42 (+1.47) and mean erect IK was 4.92
(x1.63) and mean IK ratio was 1.66 (+.65). The relaxed IK was significantly correlated with the
range of motion thoracic rotation in two positions (r=.503~580, p<.01). Conclusion: Thoracic
kyphosis in relaxed position was associated with the range of motion thoracic rotation.
Thoracic kyphosis measurement with the Flexicurve and range of motion 2 techniques of
thoracic rotation showed good reliablity and may be a useful measurement tool in clinical

practice.
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Table 1. Demographic characteristics of the subjects

(N=39)
Characteristics Mean+SD Range
Age (years) 22.05+2.22 19~31
Female/male 26/13°
Height (cm) 165.74+7.80 150~180
Weight (kg) 59.21+10.43 38~42
BMI® (kg/m’) 21.39+2.21 17~27

*Number, °Body Mass Index
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Fig 1. Flexicurve measurement of kyphosis and
index of kyphosis; IK) calculation method.
K=(TW/TL) x 100)
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Fig 2. Bar-in-front test
A. Goniometer placement B. Starting position
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Fig 3. Lumbar-locked rotation test

A: Starting position, B: End position
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Table 2. Kyphosis measurements in subjects (N=39)
Variables Mean+SD Range
Relaxed IK 7.42+1.47 4.17~10.40

Erect IK 492+1.63 1.56~8.98
IK difference -249+1.46 -5.41~7.00
IK ratio 1.66+.65 98~4.46

IK=index of kyphosis

3. SEXMI0 E ZFHA
=3

[
M2t Table 31F ZCt Ht

= ZERNO G2 BES
dmze Mo QENULM KoM SHALY A
Bl ZtZH 1CC=.840~.960, ICC=.909~.9772 Z}QIZ|A

24
Ct HIQIZE2E XIMOAM 28 F US| XpMet H|msto
B3| M2t MM HIF 142719125 & A LIEFRICH

Table 3. Thoracic spine rotation range of motion on two

test positions (N=39)
Tests Mean+SD(°) Range
Bar in front test
Right 63.13+6.36 50.00~75.00
Left 62.33+9.31 35.00~81.00
Average 63.06+7.96 43.67~85.00
Total 123.13+15.91 87.33~170.00
Lumbar-locked rotation test
Right 54.64+8.32 38.33~70.00
Left 54.22+8.03 33.33~70.00
Average 54.43+7.56 36.67~70.00
Total 108.86+15.11 73.33~140.00
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