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The Effect of Cervical and Thoracic Joint Mobilization
on the Cervical Pain, Cervical Range of Motion and Balance
in Adults with Forward Neck Posture

Sang—Bin Lee"
Professor, Dept. of Physiotherapy, Namseoul University
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Abstract The purpose of this study was to investigate the effect of cervical and thoracic joint mobilization on
cervical pain, cervical range of motion(ROM) and balance in adults with forward neck posture. A total 26
subjects were divided into a cervical joint mobilization group(CMG, n=13) and a thoracic joint mobilization
group(TMG, n=13). performed joint mobilization three times per week for four weeks. As for changes in pain
and ROM, statistically significant decrease were founded within group comparison(p<.05). In changes of static
balance within group comparison, the CMG showed statically significant improvement in right foot on eyes
closed(p<.05), while there were no significant changes in the TMG(p<.05). There were no significant
differences were observed between group comparison(p<.05). In changes of dynamic balance within group
comparison, the CMG and TMG were showed statistically significant improvement(p<.05). In conclusion, the
joint mobilization on cervical and thoracic were effective on improving cervical pain, cervical range of
motion and balance in adults with forward neck posture.

Key Words : Forward Neck Posture, Cervical Joint Mobilization, Thoracic Joint Mobilization, Pain,
Range of Motion, Balance
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Table 1. Measuring devices and research equipments

Equipment Model Company
Height Biospace
. Inbody 4.0 BSM 330
Weight (Korea)
) VAS (visual analogue .
Pain questionnaire scale
scale)
ROM ROM Goniomet Baseline
measurement omometers (USA)
. Kkoarla
Balance Balance Trainer BT—-4 HUR Labs X
(Finland)
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Table 2. Characteristics of the subjects

Group CMG(n=13) TMG(n=13) t p

year 21.38+1.85 21.07£1.38 12 .90

cm 168.55£8.64 166.59£8.40 —.58 .56

kg 70.03+13.80 67.2£12.50 -.53 .60
"p<.05

CMG : Cervical Joint Mobilization Group
TMG : Thoracic Joint Mobilization Group
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Table 3. Comparison of cervical pain within the
groups

Variable Group Pre—test Post—test t P

CMG 5.00£.81 2.70£1.41 | —6.273 | .000™
VAS

(score)

TMG 5.30+.94 2.80£1.22 | —8.135 | .000™

© p<.05, 7 p<.01

4.2.2 T15 3t BB W3l Ao

PA7les A4 5 7t 2F 3 E 55 HEe] Ao
E BA8 A= Table 4949 o), & 18 7+ &
B35 M9 o] FAHoR ot 2fel& §lATh

Table 4. Comparison of cervical pain between the

groups
Variable Group Rate of change t P
CMG —2.30£1.15
VAS
418 .681
(score)
TMG —2.50+.97
" p<.05
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Table 5. Comparison of cervical range of motion
within the groups

Variable | Group Pre—test Post—test t p

CMG 46.50£9.87 49.60+8.43 2.590 | .029"

F(°)

TMG 50.20£4.89 52.40£6.07 1.642 | 135

CMG | 37.00£11.78 | 45.70£10.39 | 4.126 | .003™

TMG 38.40£6.53 46.20£6.35 6.091 | .000™

CMG 48.40£6.96 55.10£7.92 3.243 | .0107

Lt R

C ] IMG | 484046.20 | 54504490 | 2.334 | .044°
RiR | MG | 48504847 | 5630£9.26 | 4.004 | 003"
(91 TMG | 5050£2.91 | 555046.11 | 2.315 | .046'
Lop | OMG | 31208726 | 36804586 | 3122 | 012
1 TMG | 3430£447 | 3580385 | 2423 | 038
o Lp | CMG | 3010£3.31 | 3660x471 | 4134 | .003
91 TMG | 3380+487 | 37.3045.12 | 2762 | 022

" p<.05, ” p<.01

F : flexion(F3)

E : extension(3#)

Lt. R : left rotation(1%=

Rt. R : right rotation(2.2%5¢)

Lt. LF : left lateral flexion(91%%353])
Rt. LF : right lateral flexion( 2. 2%%533])

= oo

4.3.2 25 b 5 E7bEHS] wste] xjol
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3= Table 63 #o] 7 15 ol TAA o2 frofdh

Aol fASAH

Table 6. Comparison of cervical range of motion
between the groups

Variable | Group Rate of change t p
CMG 3.10+3.78
F(°) 501 622
™G 2.20+4.23
CMG 8.706.66
E( ©) 365 | 719
™G 7.8044.04
CMG 6.70+6.53
L(t'o}; 180 | 859
™G 6.10+8.26
CMG 7.80£6.16
o 963 | .349
™G 5.0046.83
- | ove 2.60+2.63
LE‘GL)F 1.060 | .303
™G 1.50£1.95
.| ove 6.50+4.97
R(t‘oL)F 1486 | 155
™G 3.50+4.00
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" p<.05 442 O | 4 gH7e] W)
P fleon 25 o f 4H w9 sl WaE viag A
E : extension(H) = C o o 6 e1al -
Lt. R : left rotation(&E%) = Table 9, 1074 7E]—E]r’ TR B O’k A7k v

Rt. R:

—

right rotation( Q- 2%E%]

)
t. LF ¢ left lateral flexion(9%%#3])

Rt. LF : right lateral flexion( 2 E%%53])
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Table 7. Comparison of static balance at right foot
within the groups(eyes open)
Variable | Group Pre—test Post—test t p
CMG | 773.254533.14 [711.20+467.98| .705 | .494
C90 Area
(mm®)
TMG  [1064.42£1587.50| 582.56+214.39 | 1.060 | .301
CMG | 1020.374251.98 [923.154239.25| 2.155 | .052
Trace
Length
(mm) TMG  [1885.83+2930.57|927.48+248.19| 1.215 | .248
CMG 16.93+3.84 15.88+43.93 | 1.309 | .215
Velocity
(mm/s)
TMG | 29.01443.85 | 14.65+354 | 1.206 | .251
" p<.05
Table 8. Comparison of static balance at right foot
within the groups(eyes closed)
Variable | Group Pre—test Post—test t p
CMG | 2490.13+989.14 [1839.33+671.61| 2.301 | .040°
C90 Area
(mm?)
TMG  [4536.44%6461.05|1597.86+536.63| 1.622 | .131
CMG | 2148.104536.66 |1755.044337.65| 3.711 | .003"
Trace
Length
(mm) TMG |3180.46+3859.12(1671.13+348.22| 1.412 | .131
CMG 37.13+9.57 30.33+6.72 | 3.226 | .007"
Velocity
(mm/s)
TMG | 59.79+63.94 | 26.92+4.42 | 1.868 | .086

* p<.05

EREES

Table 9. Comparison of static balance at left foot
within the groups(eyes open)
Variable Group Pre—test Post—test t P
CMG | 578.60+169.24 |659.26+286.48 | —1.551 | .147
C90 Area
(mm?)
TMG  [9194.57+30861.40 | 706.46+481.55| 991 | .341
o CMG | 935.67+208.48 |889.13+180.57| 1.002 | .336
Trace
Length
(mm) TMG | 2344.19£4595.04 |943.614304.84| 1.115 | .287
CMG 15.23+3.16 15.28+3.23 | —.087 | .932
Velocity
(mm/s)
TMG 35.65+68.31 16.36+7.16 | 1.018 | .329
" p<.05
Table 10. Comparison of static balance at left foot
within the groups(eyes closed)
Variable | Group Pre—test Post—test t p
CMG | 2483.57+1118.89 [1959.30+614.31| 1.776 | .101
C90 Area
(mm?)
TMG  [27549.63+87404.76 | 1650.05+748.99| 1.065 | .308
CMG | 1940.17£495.90 |1752.03+350.89| 1.723 | .110
Trace
Length
(mm) | VG | 5622.8048565.19 [1531.78+306.34| 1.704 | 114
CMG 33.68+10.19 28.67+6.01 | 1.866 | .087
Velocity
(mny/s)
TMG | 74.65+109.07 | 25.71£4.25 | 1.594 | .137
" p<.05
4.4.3 I8 7F o229 A7y wWsle] o]
& 3 8 4- S vust AF) Table 113
o], L WelM EAH O fol3 2ol 7} ekt
229t}
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Table 11. Comparison of static balance at right foot
between the groups

Variable Group Rate of change t p
90 Area | MG —98.21+162.63 Loo | ass
2 . .
(mnt") TMG | —960.35+2844.66
Eyes |Trace Length| CMG ~97.21%162.6 S -
open (mm) TMG | —958.35+2844.66
Velocity CMG ~1.05%2.90 B
ms) | pye | 143544291
CMG 98.214162.63
C?O Ar)ea ~1.091 | .286
mm TMG 960.35+2844.66
Eyes |Trace Lengtn| CMG 97.16+160.57 o
close (mm) TMG 945.99+2801.91
Velocity CMG 1.05%2.90 U
(mn/s) | pyg 14.35+42,91
p<.05

5 7F 9 A8 S v]ask A3} Table 12004
Lk +r

ol 2jol7} i}

Table 12. Comparison of static balance at right foot
between the groups

Variable Group Rate of change t p
00 Area | MG —47.54+167.56 Lors | 20
2 . .
(mnt*) TMG | —1402.58+4529.63
Eyes |Trace Lengtn| MG ~46.54+167.56 .
open | (mm) TMG | —1400.58+4529.63
Velodty | CMC 042,03 Lo | sis
(ms) |y ~19.29+68.35
CMG 47.54+167.56
C?O Ar)ea ~1.078 | .292
mm TMG 1402.58+4529.63
Eyes |Trace Lengtn| CMG 47.59+165.98 oro | oo
close | (mm) | pyig | 1383204446147
Velodity | CMG —.04£2,03 oo | e
(m/s) | g 19.2968.35

" p<.05
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Table 13. Comparison of dynamic balance within the

groups(degrees)

Variable Group Pre—test Post—test t p

CMG 5.83£1.70 7.69%.72 —=3.229 | .007
Forward

TMG 6.18%2.10 7.64£1.51 | =3.264 | .007

CMG 3.55%+1.33 3.11+.88 1.180 261
Rearward

TMG 3.71£1.59 3.05£1.03 1.424 180

CMG 6.27+1.42 8.31£.52 | —4.732 | .000
Leftward

TMG 7.17+1.18 7.73£.95 | —1.341 | .205

CMG 6.56£1.30 8.10+.47 —-3.816 | .002
Rightward

TMG 7.14£.99 8.08+.69 | —2.862 | .014

" p<.05

s 1 4 S s :
Table 145} o] 9ol EASH O 2 Ho]7}
e,

Table 14. Comparison of dynamic balance between
the groups(degrees)

Variable Group Rate of change t p
CMG 1.85£2.07

Forward .536 597
TMG 1.46£1.61
CMG .85£2.07

Rearward 1.907 .069
TMG —.53%1.61
CMG 2.03+1.55

Leftward 2457 | .022
TMG .56£1.50
CMG 1.17£1.36

Rightward 126 901
TMG 1.09£1.91

" p<.05
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