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Abstract. [Purpose] The aims of this study were to examine the relationship between range of motion/muscle 

strength of the spine and lower limbs with 1) radiographic sagittal alignment and 2) quality of life of participants 

-

-
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INTRODUCTION

In adults with spinal deformities, one of the factors leading to a decreased in quality of life (QOL) is deformities in 

sagittal plane alignment (kyphosis), rather than coronal plane alignment (scoliosis)1)

2–4)

-

medical attention related to their spinal deformities will increase in the future5)

6, 7), inclinometers8) 6, 8), Spinal Mouse9) and other methods are 

spine radiographs10)
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as X-ray parameters (
11)

1) reported that 

Although pathology in the sagittal alignment of the spinal column is complex, associations with other physical charac-

12) 13) reported that participants with 

14) also 

conditions3) 15), in their study on adults with spinal deformity suggested that muscular degeneration occurred most 

sagittal alignment of the spine and spinal range of motion (ROM) and muscle strength, and also with the lower limb ROM 
16)

16) 16)

There are reports showing the relationship between sagittal alignment and the ROM/muscle strength of the spine and 

lower limbs3, 12–14) 1, 11)

-

ship among ROM, muscle strength, sagittal alignment and QOL is necessary so that the target of exercise therapy can be 

Fig. 1.

-

the midpoint of the upper endplate of S1, the angle between the line perpendicular to the midpoint and the line to the center of 
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PARTICIPANTS AND METHODS

Prior to commencement, a pilot study was carried out to assess the reliability of measurement procedures used in this 

study17)
1,1

-
18)

of the upper endplate of S1, the angle between the line perpendicular to the midpoint and the line to the center of the femoral 

-

-
19) 20)

that the bilateral anterior superior iliac spine were always in contact with the bed21)

used22)

-

-

23) and hamstrings muscles in supine 

this position was recorded24)

-
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25)

Regarding measurement of QOL, the Roland-Morris Disability Questionnaire (RDQ), the Oswestry Disability Index 

RESULTS

-

Table 1

Tables 2 and 3

Table 2

Table 3

DISCUSSION

-

complete, and participants dropped out of the study due to an unwillingness or inability to continue with follow-up assess-

13)

19) if the hip extension ROM is normal26)
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19) the more accurate measure of 
20) suggested 

Table 1.
QOL

n Mean±SD

Age (years) 26

Height (cm) 26

26

Sagittal alignment

Thoracic kyphosis (degrees) 26

Thoracolumbar kyphosis (degrees) 26

Lumbar lordosis (degrees) 26

26

26

26

Sacral slope (degrees) 26

PI – LL (degrees) 26

Range of motion

26

9

26

26

Lumbar spine (degrees) 20

Thoracic spine (degrees) 9

Prone press-up test (cm) 9

Occiput to wall distance (cm) 24

26

26

26

Muscle strength

25

25

25

24

Time loaded standing (seconds) 25

9

Quality of life

Roland-Morris Disability Questionnaire 26

Oswestry Disability Index 26

Pain-related disorders 9

Lumbar dysfunction 9

Gait disturbance 9
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19)

27, 28)

Table 2.

Sagittal alignment

TK TLK LL PI PT SS

Range of motion

r

n 26 26 26 26 26 26 26 26

Hip extension
r *

n 9 9 9 9 9 9 9 9

r

n 26 26 26 26 26 26 26 26

Knee extension
r

n 26 26 26 26 26 26 26 26

Lumbar spine (Total)
r

n 20 20 20 20 20 20 20 20

Thoracic spine (Total)
r

n 9 9 9 9 9 9 9 9

Prone press-up test
r

n 9 9 9 9 9 9 9 9

Occiput to wall distance †
r *

n 24 24 24 24 24 24 24 24

r

n 26 26 26 26 26 26 26 26

r

n 26 26 26 26 26 26 26 26

r

n 26 26 26 26 26 26 26 26

Muscle strength

r

n 25 25 25 25 25 25 25 25

Hip extensors
r

n 25 25 25 25 25 25 25 25

†
r

n 25 25 25 25 25 25 25 25

Knee extensors
r

n 24 24 24 24 24 24 24 24

Time loaded standing†
r * *

n 25 25 25 25 25 25 25 25

Isometric back extensors
r

n 9 9 9 9 9 9 9 9

†
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A limitation of our study was the high dropout rate especially for ROM and isometric back extensor muscle strength on the 

Table 3.

RDQ ODI
Pain

Lumbar  

dysfunction
Gait

Range of motion

r

n 26 26 9 9 9

Hip extension
r

n 9 9 9 9 9

r

n 26 26 9 9 9

Knee extension
r **

n 26 26 9 9 9

Lumbar spine (total)
r *

n 20 20 6 6 6

Thoracic spine (total)
r

n 9 9 9 9 9

r

n 9 9 9 9 9

Occiput to wall distance
r

n 24 24 8 8 8

r

n 26 26 9 9 9

r

n 26 26 9 9 9

r

n 26 26 9 9 9

Muscle strength

r

n 25 25 9 9 9

Hip extensors
r

n 25 25 9 9 9

r

n 25 25 9 9 9

Knee extensors
r

n 24 24 8 8 8

Time loaded standing
r

n 25 25 8 8 8

Isometric back extensors
r

n 9 9 9 9 9
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In conclusion, our study demonstrated that hip extension ROM and back extensor endurance were important factors in 
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