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Effects of Intra-dialytic, Short-term Resistance Exercise on Physical Fitness,
Depression and Dialysis Adequacy
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This study aims to identify effects of intra-dialytic, short-term strength exercises on physical fitness, depression and
dialysis adequacy. In addition, we aim to examine the minimum level of momentum that positive effect is displayed
for each part. The subjects were 27 hemodialysis patients who have no disability in free living. They were allocated
to a moderate amount exercise group and a low amount exercise group. Both groups joined strength exercise
program during hemodialysis which was set three times a week for 4 weeks. The exercise program was progressed
by warm up, main exercise, and cool down that was designed to use low limb and core muscles. Measurements
were taken before and after the intervention. In physical factor, body composition, physical fitness, physical function,
physical activity level and, dialysis adequacy was measured. In psychological part, depression was measured. As
a results, body composition, physical function, physical activity and dialysis adequacy were not changed by exercise
intervention. However, leg strength and agility was increased (p<0.05) after 4-week moderate amount exercise
program. Also, depression was significantly improved (p<0.05) in both exercise group.
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Table 1. Homogeneity test for demographic and clinical characteristics among exercise group

Characteristics Moderate EG (n=13) Low EG (n=14) t/z/x? p-value

Age (yr) 61.84+7.29 55.36+9.87 —2.261 0.024+
Sex 0.03 0.863

Male 6 6

Female 7 8
Marriage status 0.054 0.816

Yes 5 6

No 8 8
Job 0.016 0.615

Yes 4 4

No 9 10
Economic status 0.304 0.581

Upper 6 5

Lower 7 9
Duration of hemodialysis (yr) 3.86+2.74 9.20£9.57 —1.261 0.207*
Height (cm) 160.884+8.15 163.06+9.91 0.622 0.540"
Weight (kg) 63.94+11.86 58.59+12.41 —1.143 0.264"
Muscle mass (kg) 25.02+5.71 25.51+£7.61 0.186 0.854"
Fat mass (kg) 20.06+9.88 14.14+4.82 —2.002 0.056"
Values are presented as meanzxstandard deviation.
EG: exercise group.
*By independent t-test; "Mann-Whitney test.
Table 2. Exercise program in hemodialysis

Exercise Moderate EG Light EG
Warm-up Wrist circle 20 rep (without arteriovenous—fistula hand)
Ankle plantar/dorsi—flexion 20 rep (both side)
Ankle circle 20 rep (both side)
Main exercise 1. One leg knee up, 8—12 rep 2 set (both side) 1. One leg circle, 8—12 rep (both side)

(each week) 2. Leg raise, 12—15 rep, 2 set

3. One leg extension, 15—18 rep, 2 set (both side)

4. Bridge, 18—22 rep, 2 set

Stretching
Up & down side ankle, 20 sec

2. Trunk twist, 12—15 rep

3. Straight one leg raise, 15—18 rep
(both side)

4. Crunch, 18—22 rep

Up & down side wrist, 20 sec (without arteriovenous—fistula hand)

Pull knee towards up-side with supine tailor sitting, 20 sec (both side)
Pull knee towards chest, 20 sec (without arteriovenous—fistula hand)

EG: exercise group, rep: repetition.
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Table 3. Changes of the body composition and physical fithess among exercise groups

Light EG (n=14)

Moderate EG (n=13)

Variable p-value p-value
Pre—test Post-test Pre—test Post-test
Body composition (kg)
Muscle mass 25.5117.61 24.91+7.07 0.180+ 25.02+5.71 25.70+7.21 0.354%
Fat mass 14.14+4.82 14.51+4.42 0.533« 20.06+9.88 18.88+8.79 0.296+
Physical fitness
Flexibility (cm) 1.05+9.21 —0.83+£9.23 0.270% 7.47+£10.11 10.26+8.96 0.065%
Physical function (score) 11.21+£1.42 11.43+1.40 0.180" 10.69+1.80 11.15+£1.07 0.098"
Agility (sec) 16.43+2.69 16.50+4.50 0.964+ 16.18+3.46 12.39+1.85 0.004+
Balance (sec) 49.08+56.62  72.31423.02  0.2707 56.00+37.13 74.56+40.86 0.110"
Leg strength (kg) 40.18+15.06  40.79+£13.21  0.793 47.50+14.32 54.05+14.62  0.000*
Physical activity n=7 n=7
Mod-vigorous activity (min) 135.83+126.80 96.50+79.38  0.091*  232.52+119.69 188.76+113.10 0.236"

Values are presented as meanzstandard deviation.

EG: exercise group.
*By paired t-test;

TBy Wilcoxon’s signed-rank test.
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Table 4. Changes of the depression and dialysis efficacy among exercise groups

Light EG (n=14) Moderate EG (n=13)
Variable p-value p-value
Pre—test Post-test Pre—test Post-test
Depression 41.6949.59 36.54+9.53 0.041=* 38.17+10.79 34.42+11.183  0.021%
Dialysis efficacy (Kt/v) 1.624+0.418 1.629+0.097 0.937=* 1.460+0.418 1.476+0.361 0.703=*

Values are presented as meanzstandard deviation.

EG: exercise group, K: dialyzer clearance of urea, t: dialysis time, v: volume of distribution of urea.

*By paired t-test.
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