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Abstract

The purpose of this study was to examine the effects of hip joint mobilization (HJM) on walking
ability, balance ability, and the joint range of motion in stroke patients to minimize the problems of the
musculoskeletal system in patients with central nervous system diseases. All volunteers were randomly
assigned to the HJM group (ni;=14) and the general neurodevelopment therapy (NDT) group (no=16). The
HJM procedure involved applying Maitland mobilization techniques (distraction, lateral gliding, inferior
gliding, and anterior gliding) by grade 3 to both hip joint. The mobilization process included mobilization
and NDT for 15 min/day, 3 days a week for 4 weeks. The outcome measures were evaluated, including
the hip joint passive range of motion (ROM) test and femur head anterior glide test (FHAG) using prone
figure four test, dynamic and static balance abilities [timed up and go (TUG) test and center of pressure
(COP) analysis], and walking ability [10-meter walking test (10MWT) and 6-min walking test (6MWT)].
Both the groups showed significant post-training differences in the hip joint ROM (FHAG and degree of
hip extension) and 10MWT. The post-training improvements in the TUG test were significantly greater

in patients of the HJM group than in the NDT group;

however, there were no post-training

mmprovements in COP in both groups. Patients in the HJM group showed post-training improvement in
the 6MWT; however, statistically significant differences were not observed. Patients in the NDT group
showed post-training improvements in the 6MWT. These results suggest that HJM improves hip joint
ROM, dynamic balance ability, and walking speed in stroke patients. However, further studies are
required to evaluate the long-term therapeutic efficacy of HJM in stroke patients.
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Table 1. General characteristics of subjects

SN Al Es vH]SolA ICC=991, B]wpr]SollA
= ICC=94% Felwdr}t. d=a 42} 7HAe] =44
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el mO} ii&@% NE FJAER EolE M F
A ZRl s et Aol HQEeE SRR oAl A Yo} A
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Variables Experimental group (n;=14) Control group (n2=16)
Gender (male/female) (%) 8 (572) / 6 (42.2) 10 (62.5) / 6 (37.5)
Age (year) 57.4+11.2° 60.5+9.8
Height (cm) 166.9+£9.3 163.2+8.7
Weight (kg) 64.9+11.9 65.3+15.8
Time since stroke (month) 12.6£7.1 11.7+6.9
Type of lesion
Hemorrhagic 6 (42.9) 7 (43.8)
Infarction 8 (57.1) 9 (56.3)

*meantstandard deviation.
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S #4387 Yot AAIzragle] Sl HHEEA o]
ol EAHEA(2x2 repeated measures of analysis of
variance)S AAISFATE A HES A foF

=& bR AstHrh

(F=16.030, p<.01), A1A7+e Agto] il oF 4
T AL o F7hEe BAA fog atolg: B,
o3 SAEAF A
(F=6.652, p<.05).

HlppSo s SA gl ddae] tEEF A
W7FEEE 164 emo] WskE Bl folgh o] vhef
W$om(p<.05), =324 21AZ, sz E FA
HAuch FAS #arbsEel el ol S7F AgTk
(p<.0B). WiFTed A= FAl Ao Azt A 1.97%
o] frefgt /e HYom(p<05), Iz E=
6.25%°] fogk F7F AATHP<.06). tE=F AW
VeAde i SAANHT fFod e anE

B ATHF=10.229, p<.01)(Table 2).
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AT A FA S v diEET AUt TATY A Ade AT FA A5 3%
A AALEE foldt T7HE BRAoH(p<05), Ul gaste] F9gk Jlde]l AR p<0b), T FAA
PN E Folgt SV AATHP<05). F ol HAzbell o ag a3e fIAThHF=2.134, p>.05). T8
FA AL SAAGFZho] Aol HEHIET AWIbE w9l FaAdE 7 AT BT A AT fo
e AgToA] diEzTRy o8k o] o zZhol7F SR (p>.05), v SAHAIA st Fa2t
Table 2. Comparison of hip mobility before and after intervention (N=30)

Variables Experimental group (n;=14) Control group (n,=16)

Before After Difference Before After Difference
FHAG" (cm)

Affected 9.97+2.30° 8.24+1.66 -1.74+1.44" 9.31+2.13 10.11£1.92 1.80+1.94"
Unaffected 9.96+2.06 8.33+2.08 -1.64£1.90" 9.11+1.85 H0+1.85 394156
Flexion (°)

Affected 54.57£13.68  58.79+13.10 421+12.29 50.97+£10.81 51.84+11.60 2.87+12.14
Unaffected 53.39£17.25 59.61+14.68 6.21+9.30" 49.25%9.29 55.00£12.82 5.75%£15.64

Extension (°)

Affected 5.79+2.76 10.32+4.97 453+3.34" 7.25+3.57 8.69+2.29 1.44+3.23"

Unaffected 7.25+2.51 10.36+4.38 3.10£4.02 7.31£3.21 0.28+2.29* 1.97+3.07
Abduction (°)

Affected 20.25£11.19  21.93+10.15 1.68+12.41 21.72+7.83 20.94+9.26 -78+11.81

Unaffected 18.89+5.55 21.07£5.05 2.18+7.59 18.41+6.31 22.47+7.03 4.06+8.24
Adduction (°)

Affected 7.36£3.18 7.32£3.25 -.04£4.03 7.94+3.71 9.09+£4.05 1.16£3.74

Unaffected 6.89+3.41 8.36x4.47 1.46£4.90 9.88+4.41 10.34£5.27 A7+5.75
External rotation (°)

Affected 12.82+6.53 17.43+7.05 4.61+10.08 13.34+8.14 15.38+6.741 2.0318.75

Unaffected 12.57+6.82 17.50+£5.27 4.93+9.68 11.25+4.97 13.38+5.12 2.1315.58
Internal rotation (°)

Affected 14.50+£8.96 20.71+7.61 6.21+£10.73" 16.63+6.101 20.03+9.71 3.41+£9.87

Unaffected 15.00£5.97 20.71+7.81 5.71+8.46" 16.88+7.88 23.13+8.10" 6.25+8.13

femoral head anterior glide, "meantstandard deviation, “significant difference between before and after training within

the group (p<.05), ' significant difference between the change value between the groups (p<.05).
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€ FH = HF=547, p>.05)(Table 3).
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Table 3. Comparison of balance related variables before and after intervention (N=30)
) Experimental group (n;=14) Control group (nz=16)
Variables - -
Before After Difference Before After Difference
TUG" (sec) 22.94+13.10° 19.14£8.48" -3.5415.53 20.83+9.54 19.68+9.98 -1.15%4.15
SV© (%) 2.64+.80 2.75+.87 .00£.29 2.07+.99 2.06+1.00 00+.31
SD* (mm) 79.33+23.93 82.55+26.17 07+8.58 61.98+29.83 61.94+30.10 07+9.38

“timed up and go test, Pmean+standard deviation, ‘sway velocity, dsway distance, *significant difference between

before and after intervention within the group (p<.05).

Table 4. Comparison of gait variables before and after intervention (N=30)
] Experimental group (n;=14) Control group (n,=16)
Variables - -
Before After Difference Before After Difference
10MW* (sec) 20.83+11.98" 17.38+8.98" -3.46+5.30 19.18+9.32 15.74£7.79" -3.44+318'
6MWEC (sec)  236.94+104.31 250.98+110.32 14.03+27.48 236.42+90.15  265.24+91.90" 28.82+37.55

“10 meter walk, Pmean+standard deviation, ‘6 minute walk, “significant difference between before and after training
within the group (p<.05), ' significant difference between the change value between the groups (p<.05).
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