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Influence of Physical Conditions of Mountain
Trails on Heart Rate Changes'
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ABSTRACT

To investigate the heart rate changes under the influence of physical conditions on mountain trails,
heart rates of 3 subjects were recorded on 9 routes in Kyeryongsan National Park and Odaesan
National Park. Maximal heart rate during uphill walking recorded between 84% and 96% to
individual maximal heart rate using ergometer, thus uphill walking on mountain trail was an
exhaustive exercise. The ratio of maximal heart rate during downhill walking indicated between 78%
and 93% to maximal heart rate during uphill walking. And gradient of trail influenced on heart rate,
but width of trail didn’t. The heart rate on wooden- or stony-step-trail were rapidly increased in
comparison with the heart rates on soil-trails.
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Table 1. General description of mountain trails investigated

Abbr. of Route
trail

Location

Length  Altitude Remark

(km) (m)

Kyeryongsan KY1
Nat'l Park  KY2

Donghaksa - Nammaetap - Keumjandygogae 2.27
Keumjandygogae - Nammaetap - Donghaksa 2.27

225-1710  uphill
710 - 225  downhill

0OD1 Sangwonsa - Jukmeolbogung - Pirobong 2.61 910 - 1563 uphill
Odaesan 0D2 Pukdaesa - Sangwongbong - Pirobong 4.20 920 - 1563  uphill
Nat’'] Park 0OD3 Pirobong - Sangwongbong - Pukdaesa 4.20 1563 - 920 downhill
OD4 Pirobong ~ Horyungbong 1.17 1563 - 1561 downhill
OD5 Horyungbong - Pirobong 1.17 1561 - 1563 uphill
0OD6 Cingogaesanjang - Noinbong 3.84 970 - 1338 uphill
oD7 Noinbeng ~ Paeundae - Mureungsanjang 8.11 1338 - 255 downhill
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Table 2. Physical characteristics of the subjects

¥

o
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Heart Rate(beats/min)

Name Age Height Weight
(yr) (cm) (kg) at rest maximum maximum using
(sitting position) using ergometer Nam(1968)'s formula
PIH 24.7 167.2 65.8 67 188 187
PBJ 23.4 177 4 68.9 74 192 188
SJE 20.0 177.2 65.0 77 183 190
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Table 3. Maximal heart rate of the subjects during the climbing times on each trail

Abbreviation of trail Uphill Downhill
Name of subject KY1* OD1 OD2 OD5 O0D6 KY2 O0OD3 0OD4 OD7
174.0 180.0 167.0 166.0
PIH . - - - - -
HRmax" {92.6)*(95.7) (88.8) (88.3)
(beats/min) 182.0 163.0 161.0 173.0 165.0 155.0 141.0
during the PBJ - -
climbing (94.8) ((84.9) (83.9) (90.1) (85.9)(80.7) (73.4)
SJE 176 171.0 172.0 147.0
(96.2) {93.3) (94.0) (80.3)
- 170.2 174.0 1446 150.6
PIH - - - - -
({(90.5))*4((92.6)) ((76.9))((80.1))
Average heart 178.8 157.0 150.0 158.4 153.8 147.8 135.6
rate(beats/min) PBJ - -
of 5 peak points ((93.1)) ((81.8))((78.1)) ((82.5))({80.1))((77.0))((70.6))
170.2 162.0 149.6 141.4
SJE - - - - -
((93.0)) (88.5)) ((81.7) (77.3)
PIH 3.03 - - - - 3.78 ~ - -
Walking PBJ 2.90 - - ~ - 3.58 - - -
speed(km/hr) SJE 2.78 - - - - 3.58 ~ - -

*1 Abbreviations of trail refered to Table 1.
*2 HRmax means maximal heart rate.

*3 Numeral in a parenthesis means the ratio of maximal heart rate during the climbing

time to the maximal heart rate using ergometer.

*4 Numeral in double parentheses means the ratio of average heart rate of 5 peak points
during the climbing time to the maximal heart rate using ergometer.
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Figure 2. Heart rate changes of the subject(PBJ) on
a comfortable soil~trail, a relatively com-
fortable soil-trail and a stone-step-trail
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