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On the Heart Rate as an Index of the
Work Load in Forest Operations
—Heart Rate before, after and during Work —

Thawornwong Lopachoke®
Yoshio Fuji**

Summary

This study looks at heart rate as an index to assess the work load of forest workers.The
relationship between the heart rate at rest before work,after work and during work was
investigated.Special attention was paid to the subject’s heart rate at rest,which was the
standard value for each subject.The indexes of the work load calculated from heart rate are
also discussed. '

For this study,a physical strength test was carried out with a bicycle ergometer. The
heart rates for the 13 subjects including 2 forest workers were recorded with the heart rate
memory unit during these riding tests (including the 5 minute rest period before and after
the test) .

The results of the study can be summarized as follows:

1. The value of both the number of and the rate of increase of heart rate decreased
linearly as the subject’s heart heart rate at rest increases.But the number of increase was

smaller than the rate of increase in the ratio of the decrease, that is, the former was more
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independent of the daily change of the subject’s heart rate at rest than the latter, judging
from the gradient of the regression equations (see Fig. 2 and Fig. 3). Therefore, it seems
that the number of increase is better than the rate of increase as an index of work load.

2. In the period of recovery after the test, the heart rates of the forest workers
recovered more rapidly and kept a lower level than those of other subjects {(university
students). In the case of forest workers, the recovery time to the resting level was about
150 seconds after finishing the test (see Fig. 4).

3. There was the general tendency that a subject who showed the lower heart rate level
at rest had more maximal oxygen uptake, which showed the work capacity of the subjects
(see Fig 6) .
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Fo| ke | B OO |me/kg/min| gz e gy | 72 PR 2T pe | COAD (%)
51171 24 60 20—22 42.0 66.4 118.9 94.0 52.5 79.1
2¢ 5060 45.0 67.4 126.9 115.1 59.5 88.2
S2---1 23 85 18—20 28.3 94.8 122.2 103.4 27.4 28.9
2 6070 32.6 91.8 121.8 105.2 30.0 32.7
831 22 57 17--20 47.8 64.2 113.5 72.6 49.3 76.8
2 60—70 49.2 81.0 115.7 87.4 34.7 42.8
S4---1 22 62 22—25 41.7 74.8 110.5 87.6 35.7 47.7
2 55—60 41.7 82.4 117.2 90.6 34.8 42.2
5541 22 60 2425 48.9 78.1 112.8 7.7 35.1 45.2
2 55—60 44.4 84.4 115.2 83.3 31.9 38.3
S6---1 22 80 2426 46.2 60.6 104.9 77.3 44.3 73.1
2 50—60 42.9 55.8 105.2 78.1 49.4 88.5
S57---1 22 64 22—25 41.9 99.8 116.8 101.9 17.0 17.0
2 5055 44.7 85.0 116.6 89.8 31.6 37.2
G1--1 30 o7 20—22 38.7 73.8 118.3 90.1 44.5 60.3
2 60 40.2 79.8 124.4 100.1 44.6 95.9
G2---1 29 65 20—22 50.2 . 59.4 108.5 73.0 49.1 82.7
2 55—65 49.8 59.6 111.2 80.8 51.6 86.6
G3---1 34 67 2122 51.8 66.6 116.3 75.8 49.7 74.6
2 50—55 49.2 63.2 114.3 75.7 51.1 80.9
G4---1 35 74 20—24 35.0 70.6 109.3 77.4 38.7 54.8
2 60 36.2 63.8 109.2 78.1 45.4 71.5
W1---1 53 59 2225 48.8 59.0 108.0 75.5 49.0 83.0
2 5060 50.6 62.4 108.5 76.2 46.1 73.9
Wi1---1 48 56 22—25 44.0 70.8 103.2 74.0 32.4 45.8
2 5060 42.7 61.2 101.0 75.5 39.8 65.0
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pEn O M E o/ EER%)  HIN—TD
W | CASE | ppop HRM HRR(t) | HRRL(t) 4 o 8 %
st 1 158.0 66.4 80.0 85.2
9 172.0 674 108.0 61,2
2 1 1420 918 980 939
5 140.0 918 102.0 788
S3 1 136.0 64,2 63.0 947
D 138.0 81.0 84.0 947
sS4 1 1340 748 820 878
2 1380 824 90.0 863
S5 1 198.0 78.1 740 108.2
D 136.0 814 780 1124
6 1 1400 60.6 70.0 8.2
9 132.0 5.8 74.0 76.1
s7 1 130.0 998 100.0 993
D 140°0 85.0 880 915 90.0
a1 1 138.0 73.8 86.0 81.0
9 158.0 798 980 6.7
G2 1 134.0 59.4 66.0 91.2
9 134.0 596 78.0 75.3
a3 1 142.0 66.6 74.0 909
9 1340 63.9 74.0 817
G4 1 136.0 70.6 76.0 91.7
9 1300 63.8 2.0 876 84.8
Wi 1 136.0 59.0 68.0 83.3
2 134.0 62 4 720 866
W2 1 122.0 70.8 740 938
5 198.0 612 74.0 808 87.4

CASEl=4"FiEE: (11 : 00F) CASE2=/Ft%DEE (16 : 00KF)

128 - TPV DARTh - 720, EER S 2T, EZERILEHOHE L~ 0i88% d L
SIAZETEE L i,

3. RRBREINEICDOWVWT

BRI, WBREOSHFAT, DL VHBREDIFERIOIBE TH D KB FEEIRIZ DN T
R D, FhRD XS, £ ISR U R KBEREREIIEREDT X OO OB s & 2
HHER L7-fETH 5H, T O KEIE & MEERTEER OB S OBIRZ R LIDAKIE, 7 X
RO E DBIRER LD T ThH 5D, WiHOMBIREZ0.51, 0.30&hFEVE<
e o722, MrPOEYREMRE R AL ETAVOERZRL, LY, RS X 05 X bh
DU AMENFZ iR KB EERES &< b HAE R L Th b,

TEIR DI DR WAL, —BICENIIICHENTEY, KBERLHEL> 52D ADEIZHE
ETEDEINTWED,Y ZOEE D REEOMHEIINGED 6,

Thabhbh, WEFESLHBOPRI ELS, £ BEABEEEDEL, thoEBowE
FHEDBEIIIENTH BT &ML T,



PREMFEIIBIT HEEARBEL LToOHEIC W T —Ri, AN X URIER .M — 47

BABERBERE
(ml/Kg/nin) o—0 2WFROAFEE
@ Ak . oty
50 \%Aeo o o -8 VFAHEORFRE
o o= SOFRIBOERSE
o A\O‘A o
e O Q Qo o
i e
@
e T v = 617a-0.25%
. © r = —0.51
o
0
y ' ¥ 0 i i FAMI R B O
50 8 1 8 o L)
M5 BABEEDNE (VO.max) &7 R MUIRHREOBEE S 0BG
O0—O 20F L DA% E
BABEENE &--@ OFFHEORERE
(=1/Kg/min) o NN SOF IR O VRS
50
\O @ e QOC o
(o]
s & Oﬂo\
i e o
B Y = 74.40-0.27X
o]
0 ro= =0.30
(o]
1
100 105 1 15 120 128 13
F A b ehoE OB )
M6 BABMHBEINE (VO:max) &FR MREOOEHE OBEGR
N & =

1. DAETE, FERAHOIEERE LT DIEnEE O OHHEnES A AnbonTtins
2, REBROFERN D, iz, WBOHERIIBENOHTH, ZOW 4 DIEREE DL FHF O
DEB DR EE ZAT I WM OSAENTHEETH D E b %,

2. RBAF, WRERICREE U CEMEEEL, 20~30rRORFAEREBN, iz, Tkbb,
L H L A OLIMPBUKE, RXBREERE, (FEROBENOET, HHEMIENRTY



“ —a s OAT 2= - HE

BT ENERANCIHREIZ 25 70,

EEARIZBET &, HERIZBWTE, FE2ERESL L TCHVWAEAREWOTH DA,
FOERBER L CEMERBICU IO THT AE, ZORINEREEL IS EETILERSS
Do

LA EDOEREITRD 42D, BERASESIEEROH « 25 I PRIEEES L U 2 EED
WETEWREOHLE, KERARBCRIPREL LCEHARD IHNERE N, $in, HE
THERFEE e MRS BT N TR R S E R - e = 2T, EHY
BRECHD,

5l A X B

1) BEHient « o -LER  fEEABIBEE L CoOMEICEE T 2 25052, F A RTFER26,
pp-13~21 (1976)

2) EEHmEME - REG—  LERROREE ARG E OMEBIBIRICOW T, BRI
&4, pp. 13~21 (1978)

3) Grammew, R @ Forstliche Arbeitslehre, Paul Parey, Hamburg & Berlin, pp. 119~123 (1978)

4) ZF W - RAAE - H EET 2RO TAERIZES T S EEE D LI E L & (FER
Bz oW T, HMEET2 (3), pp. 216 ~ 222 (1990)

5) IIHUEF]  EELT D= H DB OB, KIEHENE, ®H, pp. 15~75 (1981)



