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Work intensity of forest workers using
pruning machines

CHIKANOBU MATSUBARA™, YOSHIHIKO TAKIMOTO™,

and TOSHIAKI YAMAMOTO®**

Work intensity of 3 forest workers during work with pruning machines were measured
with portable heart rate recorders continuously under 3 levels of work load, i.e. 1 machine
per 1 person, 3 machines per 2 persons and 2 machines per 1 person. To assess work rate
from heart rate response, relationships between heart rate and 0. uptake and energy
expenditure were measured simultaneously applying a step test on each subject. Then work
intensity of each subject was estimated from the relationship between heart rate and 0-
uptake. The work intensities observed during 1 machine per 1 person, 3 machines per 2
persons and 2 machines per 1 person, were 44.2+8.9, 529195 and 62.3£11.4% of VOz max,
respectively. Energy expenditures of those groups were 5.09*1.23, 6.20+1.32 and 7.36
*+1.61kcal/kg/h, and those of RMR were 4.0+1.3,5.0+1.3 and 6.2+1.7. The work intensity
of forest workers engaging in pruning work, both with machines and manually, corre-
sponds to IV(heavy) in the Japanese Recomended Dietary Allowances, i.e. grade of the most
highest class.
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Table 1 Characteristics of subjects

subject height weight age career®
cm kg yrs yrs

No.1 167.0 60.0 48 23
No.2 162.0 52.0 41 15
No.3 166.0 52.0 47 30
mean 165.0 54.7 45.3 22.7
S.D. 2.6 4.6 3.8 7.5

(*)number of years as a forest worker
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Fig.1 Relationship between heart rate and oxygen uptake during step tests.[d, O, Acorresponds

to subject No.1,2,3, respectively. From left, each point represents the data of sitting, standing
and stepping at rates of 5,10,15,20,25 ascents/min, respectively. Closed marks indicate the
points correspond to estimated maximum heart rate, i.e. presumed maximum oxygen uptake.
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Table 2 Equations to estimate VO. and other values
) (1 (2) (3) (2) (4) (5) . (6)
subject HRs standing HR; regression line r HRmax VO.max
bpm 5 ascents min  bpm 5 25 ascents. min bpm m/kg/min
No.l 68 v=0.948x 60.5 75 y=0.307x 118 0.997 *k k% 171.6 40.8
No.2 59 yv=0.542x 272 71 v=0.224x 3.72 0.994 %% *x 177.2 359
No.3 72 v=0.745x 19.9 80 =(.331x 16.1 0.996 *k %k 3k 1724 41.1
mean 66.3 75.3 0.9956 173.7 39.3
S.D. 6.7 15 0.0019 3.0 2.9

(1) heart rate during standing position

(2) x=nheart rate (bpm) v=V 0. (ml kg min)
(3) heart rate during stepping 5 ascents min
(4) **3ksignificant (p<<0.001) correlation

(5) HRmax=210—0.8 X age

(6) estimated with regression line and HRmax
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Fig.2 Frequency distribution of work intensity
/min during pruning activity. Scale of
horizotal axis is %V O:max, and scale of
vertical axes is percentage of frequency.
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Table 3 %VOzmax, energy expenditure and RMR of pruning work with machines
number %V O.max EE RMR
level of work of data % kcal/kg/ h
1 machine,” 1 person 264 442189 5.09+1.23 40£1.3 ] % % %
3 machines,” 2 persons 739 529195 6.20%£1.32 50%1.3 N } * %k %
2 machines.’ 1 person 709 623+11.4 7.36+1.61 62+17 1  **

* * ksignificant ( p<0.001 ) difference concerning %\./Ozmax, EE and RMR respectively
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