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Objectives The purpose of this study was to examine how changes in the cervical
spine correlate with body posture changes in the whole body, and to find out the sig—
nificance of complementary clinical application X-ray and Chuna posture analysis.
Methods From January 1, 2019 to October 31, 2019, the results of 27 patients with
pain in the vertebral region were analysed in accordance with the results of cervical
X-ray and Chuna posture analysis. In order to confirm the significance of Chuna pos-
ture analysis results, the survey of 187 Chuna standard curriculum instruction qual—
ification certifiers was conducted and the responses of 47 of them were analyzed.
Results The occiput-atlas cline angle increases in both hypolordosis/hyperlordosis
groups based on cervical lordosis angle, and increases further than in the hyperlordosis
group. There were significant correlations between the changes in the cervical spine
and the body posture changes in the whole body. There were no significant differences
between cervical X-ray sagittal parameters and the body posture analysis parameters
based on the patient's major disease codes.

Conclusions As a result of conducting a survey on the clinical importance of the body
posture analysis parameters, the importance of cervical parameters was verified.
Changes in the cervical spine may not only cause other changes in the cervical region,
but also affect the body posture changes in the whole body. The complementary ap—
plication of X-ray and Chuna posture analysis results is helpful in clinical diagnosis and
treatment of musculoskeletal disorders. (J Korean Med Rehabil 2020;30(2):125-137)
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angle, F: occiput-atlas cline angle.
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Fig. 2. Exbody posture analysis.
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Table LI Survey Results on the Clinical Importance of Posture Analysis Parameters (1)

Rank Parameters Score”
1 Forward head posture/cervical inclination 8.61
2 Shoulder inclination 8.49
2 Body balance 8.49
4 Foot internal/external rotation 8.32
5 Pelvic inclination 8.19
6 Lumbar flexion 8.15
7 Posterior cervical muscle tension 8.09
8 Q angle/leg flexion 8.06
9 Lumbar extension 8.04
10 Shoulder abduction 7.83
11 Static knee flexion 7.74
11 Leg length discrepancy 7.74
13 Shoulder flexion 7.70
14 Upper body inclination 7.53
14 Vertebral torsion (rotation) of Moire measurement 7.53
16 Static plantar pressure-forefoot/midfoot/hindfoot proportion (%) 7.28
17 Static plantar pressure-posture balance (%) 7.21
18 Dynamic plantar pressure-posture balance (%) 7.19
19 Dynamic knee flexion 7.74
19 Dynamic plantar pressure-forefoot/midfoot/hindfoot proportion (%) 7.74
21 Scapular inclination 7.02
22 Pelvic rotation of Moire measurement 7.02
23 Round back of Moire measurement 7.00
24 Static plantar pressure-static posture balance score 6.94
25 Total musculoskeletal score 6.74
26 Round back evaluation with Manual marker attachment 6.66
27 Vertebral tortion evaluation with manual marker attachment 6.60
28 Height loss evaluation 6.53

Score assessed on a 10-point scale on clinical importance.

.
2.23 J,]-»» >

o] 1752 °F 62.96%S3Th.
dAke] 8 HHE 7|FoE B
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Table II. Survey Results on the Clinical Importance of Posture Analysis Parameters (2)

Rank Parameters N (%)
1 Cervical/shoulder/scapular/upper body/pelvic inclination 41 (87.2)
2 Forward head posture/ posterior cervical muscle tension 22 (46.8)
2 Body balance/leg length discrepancy 21 (44.7)
4 Q angle 11 (23.4)
5 Pelvic inclination 11 (23.4)
6 Dynamic plantar pressure-forefoot/midfoot/hindfoot proportion (%) 8 (17.0)
7 Total musculoskeletal score 7 (14.9)
8 Lumbar flexion/extension 7 (14.9)
9 Round back of Moire measurement 4 (8.5)
10 Vertebral torsion (rotation) of Moire measurement 4 (8.9)
11 Shoulder abduction/flexion 4 (8.5
11 Dynamic plantar pressure-posture balance (%) 4 (8.5
13 Height loss evaluation 3 (6.4)
14 Static plantar pressure- forefoot/midfoot/hindfoot proportion (%o) 3 (6.4)
14 Knee flexion/leg flexion 2 (4.3)
16 Static plantar pressure-posture balance (%) 1 @21

"The number of Korean medicine doctors who responded, multiple answers.

Table III. Characteristics and Major KCD Code of Patients

Variables Median (Q1, Q3) or n (%)
Age (years) 30 (18, 48)
Sex

Male 10 (37.04)

Female 17 (62.96)

Major KCD Code (disease)
Lumbar region only group (n=15)

M511 (Lumbar and other intervertebral disc disorders with radiculopathy) 6 (22.2)
M5446 (Lumbago with sciatica, lumbar region) 5 (18.5)
S3350 (Sprain and strain of lumbar spine) 1 3.7)
M4126 (Other idiopathic scoliosis, lumbar region) 1 3.7
M5447 (Lumbago with sciatica, lumbosacral region) 1 (3.7
M9995 (Biomechanical lesion, unspecified, pelvic region) 1 3.7

Spine multi region group (n=12)

S134 (Sprain and strain of cervical spine), M5446 3 (11.1)
M501 (Cervical disc disorder with radiculopathy), M511 2 (74)
M4039 (Flatback syndrome, site unspecified) 1 (3.7
M4024 (Other and unspecified kyphosis, thoracic region) 1 3.7
M5300 (Cervicocranial syndrome, multiple sites in spine) 1 3.7
M5420 (Cervicalgia, multiple sites in spine), M5446 1 3.7
M9991 (Biomechanical lesion, unspecified, cervical region), M5446 1 3.7
M4025 (Other and unspecified kyphosis, thoracolumbar region) 1 3.7
M4125 (Other idiopathic scoliosis, thoracolumbar region) 1 (3.7

KCD: Korean Standard Classification of Diseases.

www.e-jkmr.org 131



odAke] AP AALE Al A7) M Zt=e]
e 0, M2 Ao FHake 0, o A=e] S
e 22 YEFSHTHTable V).

2. BF HTUO| FEL} BF X-ray AlfH X|H2to]

Table V. Result of Chuna Posture Analysis (n=27)

H|w Variables Median (Q1, Q3)
Head angle 0 (0, 2)
735 ATke] A=7) 7S Xaay AHE 9] o2 X Head distance 0 (-2, 0)
o e MA=A Uoln] ek WA AZAMZEE Shoulder angle 2.1, 3)
243 Aol wleh AN P AuiaT, dekgyl  Shoulder distance 4 10, 6)
2o ) BATOR e T 3 Khe] AF Al R Pelvic anele 209
RENHEL ARV, SRABRAAL A8 ? E‘f’ 2‘;)
NBFAND, FERBIAAN AlE dolmgieh o 2 o)
ai bl thek 45 dekzte S Ao, 35457 A Height loss distance 0.3 (0.2, 0.6)
olo] AAPHLTE THOE 3043%.0H, 35° o]5}9) Shoulder inclination angle 1 (1, 2)
A2 10O = 43.48%[a1, 45° ode] 72 69 Shoulder inclination distance 20 (42, 32)
© 2 26.09%°] 3t Head forward posture angle 3 (1, 6)
AZ=ATZE AR T A TEZ SE=AA L] 2 Head forward posture distance 2 (-6, 16)
Head forward posture weight 1.4 (0.7, 2.9)
Pelvic tilt angle -1 (-1, -1)
Table IV. Result of X-ray Measurement (n=23) Pelvic tilt distance 16 (34, 28)
Variables Median (Q1, Q3) Knee flexion angle 177 (176, 180)
Craniovertebral angle 64.8 (61.3, 67.5) Knee flexion distance 12 (-10, 16)
Cervical lordosis angle 37.9 (29.2, 46.0) Q angle left angle 12 (6, 18)
Odontoid process cline angle 70.0 (64.6, 76.6) Q angle right angle 16 (13, 20)
Axis body-atlas cline angle 29.5 (20.8, 38.0) Musculoskeletal malaligment deviation index 11 (7, 13)
Odontoid process-atlas cline angle 78.8 (75.2, 87.2) Musculoskeletal unbalance deviation index 15 (9, 19)
Occiput-atlas cline angle 4.0 (2.0, 7.0) Total musculoskeletal index 27 (17, 32)
Table VI Differences in Cervical X-ray Sagittal Parameters According to Cervical Lordosis Angle
Median (Q1, Q3)
Variables Normal Hypolordosis Hyperlordosis p-value
35~45° (n=7) <35° (n=10) 45°<(n=6)
Craniovertebral angle 64.8 (61.3, 69.1) 64.0 (62.5, 66.0) 65.0 (594, 66.5) 0.8429
Odontoid process cline angle 68.7 (64.6, 71.8) 73.0 (63.6, 76.8) 71.6 (65.1, 76.1) 0.7825
Axis body-atlas cline angle 31.0 (18.3, 39.9) 27.3 (20.8, 33.1) 32.5 (25.2, 38.0) 0.7200
Odontoid process-atlas cline angle 76.8 (75.2, 90.0) 78.7 (78.0, 84.1) 84.8 (75.1, 87.2) 0.9475
Occiput-atlas cline angle 2.0 (0.5, 3.0) 5.0 (3.0, 5.0) 7.0 (6.0, 8.0) 0.0055
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Table VIII. Comparison of Cervical X-ray Sagittal Parameters between Group Divided into Major Pain Region of Patients

Median (Q1, Q3)

Variables Lumbar region only group Spine multi region group p-value
(n=11) (n=12)
Craniovertebral angle 66.0 (63.5, 67.5) 62.2 (60.3, 66.9) 0.0647
Cervical lordosis angle 38.7 (25.6, 46.0) 34.3 (30.1, 44.0) 0.6665
Odontoid process cline angle 67.5 (63.6, 76.1) 73.3 (65.4, 76.7) 0.3721
Axis body-atlas cline angle 27.1 (18.3, 39.9) 30.7 (24.7, 36.8) 0.5382
Odontoid process -atlas cline angle 82.8 (75.2, 90.0) 78.7 (75.4, 84.8) 0.5177
Occiput-atlas cline angle 4.0 (3.0, 5.0) 5.0 (1.5, 8.0) 0.4961

Table IX. Comparison of Chuna Posture Analysis Results between Group Divided into Major Pain Region of Patients

Median (Q1, Q3)

Variables Lumbar region only group Spine multi region group p-value
(n=15) 0=12)
Head angle 1.0 (0, 2.0) 0 (0, 2.0) 0.8548
Head distance 0 (-2.0, 0) 0 (0, 2.0) 0.3096
Shoulder angle 2.5 (1.5, 3.0) 2.0 (1.0, 3.0) 0.7260
Shoulder distance -6.0 (-11.0, 4.0) -4.0 (-10.0, 6.0) 0.8436
Pelvic angle 1.0 (1.0, 2.0) 2.0 (1.0, 3.0) 0.4482
Pelvic distance -2.0 (4.0, -2.0) 2.0 (-8.0, 4.0) 0.3488
Knee angle 1.0 (0, 1.5) 1.0 (1.0, 2.0) 0.1922
Knee distance -2.0 (2.0, 0) -2.0 (-6.0, 2.0) 0.9401
Shoulder inclination angle 1.0 (0.5, 2.0) 1.0 (1.0, 2.0) 0.8772
Shoulder inclination angle distance 9.0 (-37.0, 34.0) -34.0 (-42.0, 22.0) 0.4060
Forward head posture angle 3.0 (1.0, 4.5) 4.0 (2.0, 7.0) 0.5711
Forward head posture distance 2.0 (-6.0, 8.0) 2.0 (-6.0, 16.0) 0.7317
Forward head posture weight 1.3 (0.6, 2.0) 1.8 (0.7, 3.9) 0.4918
Pelvic inclination angle -1.0 (-1.0, -1.0) -1.0 (-1.0, -1.0) 1.0000
Pelvic inclination distance 7.0 (-29.0, 34.0) -24.0 (-34.0, 20.0) 0.2493
Knee flexion angle 177.5 (176.5, 180.0) 177.0 (176.0, 180.0) 0.7679
Knee flexion distance 14.0 (-9.0, 16.0) 4.0 (-10.0, 16.0) 0.6420
Q angle left angle 13.5 (8.5, 19.0) 7.0 (4.0, 18.0) 0.2820
Q angle right angle 16.0 (13.5, 20.0) 17.0 (12.0, 20.0) 0.9415
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