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Abstract To verify the effects of the stair descending exercises, a device capable of going up and down
stairs was fabricated, and 10 subjects were recruited to participate. As part of the experiment, the
participants were requested to ascend and descend the stairs. Karvonen's formula was used to calculate
the load factor (exercise intensity). In addition, the muscle activity of five lower extremity muscles
activated during walking was measured using electromyography (EMG) equipment when walking up and
down the stairs. Similar to the results of a previous study, going down the stairs was found to cause a
lower heart rate applied to the body load ratio than going up the stairs, although the age of the subjects
was different. In this study, it was confirmed that four out of the five lower extremity muscles involved
were more active while walking down the stairs compared to walking up the stairs. The comparative
measurement of body fat and bone density had limitations, but in terms of improving physical strength,
the activation of four out of the five lower extremity muscles involved during walking was measured to
be high. It has thus been verified that walking down a staircase is an appropriate exercise for
strengthening the body's lower extremity muscles. As a result, it can be used as an exercise to prevent
dangerous falls in the aging population.
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Fig. 1. Stair-ascending and stair-descending equipment
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Fig. 2. Polar H10 EMG sensor

Fig. 3. Free EMG 100 surface EMG measurement
device
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Table 1. Information on subjects
Sul;]j)ect Age Gender H(ilfll;t W(iigg)ht
1 36 M 169 77
2 26 M 187 90
3 29 w 153 48
4 38 M 180 82
5 38 M 174 108
6 46 M 178 70
7 29 M 175 70
8 31 w 165 60
9 45 W 158 58
10 27 M 173 68
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Table 2. Heart rates before/after stair-descending
exercise and the corresponding exercise

Table 3. Heart rates before/after stair-ascending
exercise and the corresponding exercise

intensity intensity
Heart rates ; Heart Heart rates Heart
Subject Rotation befor'e Mzg:;tlm rates a'fter 'Exerci'se Subject Rotation | before M;ﬁi?:m rates after| Exercise
D Spee.d exercise rate exercise 1nteons1ty D Speed | exercise rate exercise | intensity
(m/min) [Me:;lt]]rem [Calculation] [Me:rsl?]rem 0 (m/min) | [Measurem [Calculation] [Measurem| (%)
ent] ent]
15 103 13.5 15 143 542
1 25 90 186 113 188 1 23 92 186 150 61.7
32 122 | 262 32 162 | 744
15 75 24 15 113 37
2 B 70 194 8 12 : | 23 7 194 e
32 94 19.3 32 151 48
D o 75 15 135 48
3 2 8 189 i >6 3 23 83 189 153 47
32 100 16
15 92 1 32 162 52
4 [ 2 67 184 8 136 B 120 50
32 % 247 4 23 68 184 136 45
15 107 18 32 15 52
5 | 2 90 184 107 18 15 142 | 58
32 113 24.4 5 23 93 184 166 58
15 89 4.3 32 172 61
6 23 85 178 82 -3 15 138 >0
32 83 2 6 23 88 178 154 46
15 73 0 32 172 46
7 23 73 191 97 20 15 127 38
32 99 22 7 23 76 191 142 50
15 85 10.7 32 161 51
8 23 73 185 86 11.6 15 142 45
32 89 14.2 8 23 75 185 163 46
15 110 40 32 175 48
9 23 64 178 106 36.8 15 113 61
32 112 421 9 23 66 178 122 59
15 83 - 32 130 62
10 23 84 193 86 18 15 122 43
32 102 165 10 23 84 193 147 44
32 155 52

Exercise intensity(3)=

Heart rates after exercise — Heart rates before exercise

x 100
Maximum heart rates — Heart rates before exercise
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Fig. 4. Lower limbs muscles that are activated during
walking

Fig. 5. Attachment of surface EMG Sensors to subject
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Fig. 6. Subjects who take stair-descending and stair
ascending exercise

Mucle activity according to gait type
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Fig. 7. Comparison of muscle activity of each muscle
for different walking condition
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