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| Abstract |

Purpose: This study examines the correlations between neck pain, neck range of motion, static and dynamic balance abilities,
and walking abilities in patients with chronic stroke.

Methods: A total of 29 participants were selected from patients with chronic stroke experiencing moderate to severe neck pain.
Their neck pain, neck range of motion, static and dynamic balance abilities, and walking abilities were assessed and measured.
Pearson’s correlation coefficient was used to analyze the measurements and determine the correlations between neck pain, neck
range of motion, static and dynamic balance abilities, and walking abilities.

Results: Neck pain significantly correlated with static and dynamic balance and walking abilities. Regarding neck ROM, neither
neck flexion nor extension showed significant correlations with static balance and walking abilities. However, except for
left-lateral flexion, neck lateral flexion showed significant correlations with static and dynamic balance and walking abilities.
Left-lateral flexion did not show a significant correlation with dynamic balance ability. Except for left rotation, neck rotation
showed significant correlations with static and dynamic balance and walking abilities. Left rotation did not show a significant
correlation with dynamic balance ability.

Conclusion: The results of this study demonstrate that there are correlations between neck pain, neck range of motion, balance

abilities, and walking ability.
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SC: splenius capitis

UT: upper trapezius

COP: center of pressure

TUG: time up and go test
BBS: berg balance scale

FGA: functional gait assessment
LR: lateral right

LL: lateral left
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Table 2. Pressure pain threshold, ROM, balance and walking ability of subjects (n=29)
Mean Deviation
. SC 41.54 11.82
neck pressure pain threshold
uT 53.43 16.96
. COP length 2832.68 2413.84
static balance
COP area 2949.17 2584.07
TUG 17.70 7.93
dynamic balance
BBS 47.27 5.81
walking ability FGA 20.03 6.33
neck flexion 49.82 11.01
neck extension 4334 11.05
LR 33.17 7.00
Neck ROM
LL 33.68 6.74
RR 55.22 14.16
RL 55.17 15.06
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Table 3. Correlation between neck pressure pain threshold
and balance and walking ability (n=29)

Table 4. Correlation between neck flexion and extension
and balance and walking ability (n=29)

COpP COpP

TUG BBS FGA
length area

COpP COp

TUG BBS FGA
length area

r r r r r r r r r r
Ne -.757* -.645* -.402* 741 577 neck o 0 s s 376
UT 741 -625° -397° 701" 506" flexion(")
neck N

p<.05

SC: splenius capitis

UT: upper trapezius

COP: center of pressure

TUG: time up and go test
BBS: berg balance scale

FGA: functional gait assessment
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Table 5. Correlation between neck lateral flexion and

Table 6. Correlation between neck rotation and balance

balance and walking ability (n=29) and walking ability (n=29)
COP COP TUG BBS FGA COP COP TUG BBS FGA
length area length area
r r r r r r r r r r
LR -514" -488" -400° 536 453 RR  -495° -472"  -457" 502" 644"
LL  -548"  -453"  -362 550" 442" RL  -513°  -470° -351 5547 5387
p<.05 p<.05
LR: lateral right RR: rotation right
LL: lateral left RL: rotation left
COP: center of pressure COP: center of pressure
TUG: time up and go test TUG: time up and go test
BBS: berg balance scale BBS: berg balance scale
FGA: functional gait assessment FGA: functional gait assessment
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