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<Abstract>

Purpose : The purpose of this study was to analysis on diaphragm thickness and lung function of stroke patients
by walking ability.

Methods : We recruited thirty-five adults after stroke(20 male, 15 female) for our study. The subjects were
divided into two groups; independent walking group(ll male, 9 female) and non-independent walking group(9
male, 6 female). Assessment of diaphragm thickness was performed using ultrasound in B-mode with a 7.5 M
linea probe. During the experiment, the subject was seated in the chair. All subjects performed maximal
expiratory flow maneuvers using a spirometer in order to determine the forced expiratory volume in 1 second
(FEV)), forced vital capacity(FVC), peak expiratory flow(PEF) and FEV/FVC. Chest expansion was measured
with a tape-measure placed circumferentially around the chest wall at the xiphoid process. The collected data
analyzed by independent t-test.

Results : The diaphragm thickness were significant differences between the independent walking and non-
independent walking group. Values of forced vital capacity, forced expiratory volume at one second, peak
expiratory flow in pulmonary function tests were significant differences between the independent walking and
non-independent walking group. However, chest expansion were not significant differences in both of the group.
Conclusion : This study showed that walking ability of stroke patients have influenced on diaphragm thickness

and pulmonary function.
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Tdi

Liver

(Diaphragm)

Fig. 1. Ultrasound image of the diaphragm in the
zone of apposition. Tdi: diaphragm thickness

Liver

.\
Tdi
(Diaphragm)

Fig. 2. Ultrasound image of the diaphragm contrac-
tion in the zone of apposition during Plmax
manoeuvre.

Diaphragm thickness during MIP
maneuver of FRC

TR =
Mean thickness while relaxing at FRC

Fig. 3. Formula for the calculation of the diaphragm
thickening ration (TR)
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(Mean+SD)
Variable IWG(n=20) Non-IWG(n=15) t or X* P

Sex (male/female) 11/9 9/6 0.00 1.00
Paretic side (left/right) 10/10 6/9 0.34 .55
Age (years) 56.55+11.07 59.27+ 9.88 0.75 45
Time since stroke (month) 34.44427.80 34.42+25.60 -0.00 .99
Height (cm) 160.74+ 9.34 157.52+ 9.36 -1.00 32
Body weight (kg) 62.31+11.00 60.93+ 9.72 -0.38 .70
Body Mass Index (kg/m’) 23.99+ 322 24.25+ 2.59 0.25 .79
FIM 99.31+12.70 78.00+£16.35 -4.21 .00

IWG: Independent walking group
Non-IWG: Non-independent walking group
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Table 2. Comparison of diaphragm thickness between Independent walking group and Non-independent

walking group

(mean+SD)
WG Non-IWG t p
Paretic side Tdi.rel (cm) 0.21+0.04 0.19+0.04 -1.39 17
Non-paretic side Tdi.rel (cm) 0.21+0.04 0.20+0.08 -0.35 72
t 0.16 -0.42
p .87 .67
Paretic side Tdi.cont (cm) 0.41+0.07 0.31+0.10 -3.28 .00
Non-paretic side Tdi.cont (cm) 0.42+0.08 0.31+0.11 -3.16 .00
t -0.65 -0.72
p .51 .94
Paretic side TR 1.91+0.27 1.5740.28 -3.49 .00
Non-paretic side TR 1.99+0.31 1.53+0.23 -4.82 .00
t -0.95 0.43
p 34 .66

Tdi.rel: diaphragm thickness at functional residual capacity, Tdi.cont: diaphragm thickness at total lung capacity

TR: thickening raito
IWG : Independent walking group
Non-IWG : Non-independent walking group
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Table 3. Comparison of pulmonary function between Independent walking group and Non-independent

walking group

(mean+SD)
IWG Non-IWG t p
FVC (L) 2.424+0.87 1.66+ 0.73 -2.74 .01
FEV; (L) 2.11+0.75 1.46+ 0.72 -2.53 .01
FEV/FVC (%) 87.66+£7.66 86.84+11.65 -2.53 .80
PEF (L/s) 3.24+1.29 2.49+ 1.43 -1.62 A1

IWG: Independent walking group
Non-IWG: Non-independent walking group
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Table 4. Comparison of change in chest expansion between Independent walking group and Non-

independent walking group

(mean+SD)
IWG Non-IWG t p
Chest expansion (cm) 2.38+1.59 2.63+1.20 0.39 .61

IWG: Independent walking group
Non-IWG: Non-independent walking group
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