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| Abstract |

PURPOSE: Aging causes changes in the postural alignment
and gait due to changes in the nervous and musculoskeletal
systems. On the other hand, the relationship between the
changes in posture alignment and gait is unclear. This study
examined the relationship between the postural alignment and
spatiotemporal gait parameters in Korean elderly women.
METHODS: Thirty-two-healthy elderly women participated in
this study. All subjects were assessed for their posture alignment
and gait ability. Stepwise multiple linear regression was
performed to determine to what extent the postural alignments
could explain the spatiotemporal gait parameters.
RESULTS: Coronal head angle was moderately correlated
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with the velocity (r=-.51), normalized velocity (r =-.46) and
gait-stability ratio (r = .58) (p <.05). The trunk angle was
moderately correlated with the normalized velocity (r=-.32)
and gait-stability ratio (r=.32) and weakly correlated with the
velocity (r=-.28) (p <.05). The coronal shoulder angle was
moderately correlated with the swing phase (r=-.57), stance
phase (r=.56), single limb stance (r =-.56) and double limb
stance (r =.51) (p <.05). The coronal head angle and trunk
angle accounted for 36% of the variance in velocity, 33%
variance in normalized velocity and 46% variance in the
gait-stability ratio (p < .05). The coronal shoulder angle
accounted for 32% variance in the swing phase, 32% variance
in the stance phase, 31% variance in the single limb stance and
26% variance in the double limb stance (p <.05).

CONCLUSION: Changes in posture alignment in elderly
women may serve as a biomarker to predict a decrease in

walking ability due to physical aging.
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Table 1. General Characteristics (n = 32)

Variables Mean SD Variables Mean SD
Age (years) 74.72 8.00 CSA (°) -52 2.30
Height (cm) 151.27 6.13 CTA (°) -84 235
Weight (kg) 56.90 7.78 Velocity (cm / s) 102.15 16.09
BMI (kg/m?) 2491 3.40 Normalized Velocity 1.32 18
Leg length Cadence (step / min) 117.30 7.24
Right (cm) 77.10 3.31 GSR (step / m) 1.95 28

Left (cm) 77.10 3.51 Step Length (cm) 52.03 7.14
CVA (© 40.93 5.37 Stride Length (cm) 104.48 13.69

SA  (°) 45.67 8.80 Swing Phase (%) 37.07 2.08

TA (°) -7.25 238 Stance Phase (%) 62.95 2.07
LEA (9 4.76 1.97 Single limb Stance (%) 36.44 1.95
CHA () -.61 1.80 Double limb Stance (%) 26.58 3.77

BMI, Body Mass Index; CVA, Cranio-vertebrae Angle; SA, Shoulder Angle; TA, Trunk Angle; LEA. Lower Extremity Angle;
CHA. Coronal Head Angle; CSA, Coronal Shoulder Angle; CTA, Coronal Trunk Angle; GSR, Gait-stability Ratio.

Table 2. Relationship between the Posture Alignment Variables (n = 32)

Variables CVA SA TA LEA CHA CSA CTA
CVA
SA 04
TA 04 -36°
LEA 13 A1 -33°
CHA 547 13 -.06 01
CSA =11 18 -.03 -13 26
CTA -.06 03 .16 -46™ 20 56

Significance Cords: ‘p < .05, “'p < .01,

***p < .001; CVA, Cranio-vertebrae Angle; SA, Shoulder Angle; TA, Trunk Angle; LEA.

Lower Extremity Angle; CHA. Coronal Head Angle; CSA, Coronal Shoulder Angle; CTA, coronal Trunk Angle.
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Table 3. Relationship between the Postural Alignment and Spatio-temporal Gait (n = 32)

Variables CVA SA TA LEA CHA CSA CTA
Velocity (cm/s) -28 20 =28 .06 =517 -15 -25
Normalized Velocity -22 15 =32 .10 46" -13 -26
Cadence (step/min) -11 .19 -.09 15 -07 -.03 .01
GSR (step/m) 27 -14 32 .02 58" 22 30

Step Length (cm) -22 20 -31° -.04 -.06 -23 25
Stride Length (cm) -28 16 -30 -01 -.06 =24 29
Swing Phase (%) -12 01 -12 .10 -14 =57 39
Stance Phase (%) 11 .00 12 -10 14 56" -38"
Single Limb Stance (%) -12 .04 -15 .08 -14 -56™" 38
Double Limb Stance (%) 17 -.03 10 -.07 19 517 -35

Significance Cords: "p < .05, “p < .01, ”

p < .001; CVA, Cranio-vertebrae Angle; SA, Shoulder Angle; TA, Trunk Angle;

LEA. Lower Extremity Angle; CHA. Coronal Head Angle; CSA, Coronal Shoulder Angle; CTA, Coronal Trunk Angle; GSR,

Gait-stability Ratio.

(p < 05). PUAA7|= olukal o7fZie = ST} FEE
of oFe] A7} Q1L olnhe BEZ( - -35)7
=9 AL U p < .05).

Multiple linear regression Z1}i= Table 43} Zt}.
Stepwise multiple regression 21}, oju}H wz|z}
5248 va) 4% 9 A7) 5 6y Sme

29

AZE Aee BAFAL, Ra-oHg A vledt

A} 9)
A, olute

3 Hl&
, TR

(98]
(U]
X
i
of.
o)
&

BALS 7H7F 26

T o= 1

Aol A

5 7

12%, 13%E F7t2 AYAThp < .05). ojupd w2jz}

&g HoiF-9irkp < 05). 3 T
74e wa S A0 8 Ak
%, 21%,
7+ 10%,

o] &L
=

PAEA

e

<.05). ojubH o7 A 2] 71 9] Eake 31% A

WAL, A 4719] $A 26% A HTHp < 05)

< .05). ojutd We|zto] 1% FIIEpE HLrE
8 omis, 713t H R ALEL 080] ZAFIL, M-
A 082 16 Z7FHTHp < 05). BE2to] 1= Zrat
$E HPSTE= 212 ans, A H HAGEE 03]
A, Ha-obg A ules 04 Z7HHTkp < .05).
olul of7jzto] 1= F7VE §27)e 51%
3, Y471 51% S7HIEHP < 05). ofuhd of A2t
o] 1% F7F2 FR| A7) 52% AL, F

2 A7) = 84% Z7HATHp < .09).

A7) F0 WAL w=210] vy 9 BE A



122 | J Korean Soc Phys Med Vol. 15, No. 3

Table 4. Regression Analysis Predicting the Spatio-temporal Gait Parameters (n = 32)

Variables
Independent Mode Dependent B B t p F p adj R R? Change R’

Velocity (cm/s) Step 1 CHA -7.70 -51 -3235 .003 10467 .003 23 26 26
Step 2 CHA  -8.00 -53 -3540 .001 8.041 .002 31 36 .10

TA =212 -31 -2.103  .044
Normalized Velocity Step 1 CHA -08 -46 -2.799 .009  7.835 .009 A8 21 21
Step 2 CHA -08 -48 -3.128 .004 7.080  .003 28 33 12

TA -03 -35 -2285 .030
GSR (step / m) Step 1 CHA A5 58 3.882 001 15.067  .001 31 33 33
Step 2 CHA 16 .60 4391 < .001 12332 < .001 42 46 13

TA 04 36 2593 015
Swing Phase (%) Step 1 CSA -51 -57 -3.7758  .001 14125  .001 30 32 32
Stance Phase (%) Step 1 CSA S 560 3751 001 14.067  .001 30 32 32
Single Limb Stance (%)  Step 1 CSA -52  -56 -3708 .001 13.751  .001 29 31 31
Double Limb Stance (%)  Step 1 CSA 84 51 3254  .003 10.588  .003 24 26 26

CHA. Coronal Head Angle; TA, Trunk Angle; SA, Shoulder Angle; GSR, Gait-stability Ratio.
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