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Three equations were derived to predict the energy expenditure of adult males walking on
the treadmill. The estimation from walking speed is the most satisfactory with a mean
deviation of 0.73% (SD==%8.97%) from values actually observed ; the equation is

E/BW =0.0006732V?—0.0549V +3.42
where E, BW and V stand for energy expenditure (kcal/hr), body weight (kg) and walking
speed (m/min), respectively. Other two equations in terms of heart rate are as follows:
E/BW=6.39W/R—4.15
E/BW=T7.08R1/R—4.78
where R, W and R1 are heart rates expressed in beats/min before walk, during walk and for
4 the first 30 sec after walk, respectively. The mean variability of the values obtained from the
equations is within 4% of those actually observed. By using the last equation, the energy
expenditure can be easily predicted without measuring the walking spped and the heart rate
during walk, although the accuracy of the prediction is a little inferior to the other equations. -
Based on these prediction equations, three nomograms were developed not only to predict the
energy expenditure of walking but aiso to preset the treadmill spped to obtain a given energy

expenditure.
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Fig.2 Changes in standard deviation and coefficient of
variation of various standardized energy expen-
ditures with increasing speed. E: energy expen-
diture(kcal/ hr), Ht: height(cm), BW: body weight
(kg), LBM: lean body mass(kg), SA: surface area
(m?).
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Table 1 Prediction equations, coefficient correlations
(r), mean percentage and its SD of deviation of
estimated energy expenditure from actual
value. V stands for the walking speed(m/min).

Deviation(%)
Prediction Equation r Mean SD

E =0.041250V*—3.3506V+209.17 0.955 —1.20 11.36
E/Ht =0.024375V*~1.9822V+123.62 0.957 —1.09 10.76
E/BW =0.000673V*—0.0549V+ 3.42 0.974 —0.73 8.97
E/LBM=0.000738V*—0.0601V+ 3.75 0.973 —0.81 9.10
E/SA  =0.023977V?~1.9519V+121.74 0.970 —0.79 9.19

Correlation coefficients between heart
rate and energy expenditure. W, R1, R2,
R3, and R stand for heart rates expressed
in beats/min for each experimental
period. W: walking, R1, R2 and R3: first,
second and third 30 sec after walking,
respectively, and R: standing before
walking.

w R1 R2 R3

E 0.811 0.702 0.481 0.416
E/Ht 0.806 0.695 0.473 0.407
E/BW 0.810 0.702 0.479 0.424
E/LBM 0.810 0.701 0.478 0.417
E/SA 0.810 0.700 0.477 0.415

Table 2

W/R RLR

0.900 0.864
0.909 0.872
0.913 0.878
0.913 0.879
0.914 0.879
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Table 3

#43FE LSRR HTETESBE O LHEIC OV
Tk -tdDThHs, ZZTHRUEHNGEEY
BuicRExBEAT s Lt L.
E/BW=6.39W/R—4.15
E/BW:708R1/R_478 ........................... (3)
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?rediciton eqtfat'ions, mean percentage and Table 4 Prediction equations, mean percentage

its SD of deviation from actual value. The and its SD of deviation from actual value.

energy expenditures were estimated from The energy expenditures were estimated

heart rates expressed in beats/min during(W) from heart rates expressed in beats/min

and before(R) walking. after(R1) and before(R) walking.

Deviation(%) Deviation(%)

Predicition Equation r Mean SD Predection Equation r Mean SD
E =397.37W/R—261.36' 0.900 —3.10 17.07 E =438.01R1/R—297.50 0.864 —4.23 21.40
E/Ht =236.26W/R—156.41 0.909 —2.87 16.50 E/Ht =260.08R1/R—177.48 0.872 —4.04 20.98
E/BW = 6.39W/R— 4.15 0.913 —2.75 15.90 E/BW = 7.08R1/R— 4.78 0.878 —3.83 19.83
E/LBM= T7.07TW/R— 4.62 0.913 —2.76 15.95 E/LBM= 7.81R1/R— 5.29 0.879 —3.80 20.07
E/SA =230.51W/R—151.54 0.914 —2.70 15.76 E/SA 0.879 —3.77 20.02

=254.42R1/R—172.91
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Fig.3 Nomogram to calculate the energy expenditure in treadmill walking from the walking speed or from the
heart rate before and during walking.
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Fig.4 Nomogram to calculate the energy expenditure in treadmill walking from the heart rate before and after
walking. The nomogram should be used when both the walking speed and the heart rate during walking are
unknown.
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Table 5 Comparison between predicted energy
expenditures by the present study and

Bl D=RIANF-EEENRES, HALIEEY by other investigators. The energy

FIA L7 DT, EROBITEFTED, KDORIBIE T - expenditures were calculated as the
R X _ . subject weighing 60 kg. *Energy expen-

TERBSTHOLEETHS. COWMELESLEE ditures were calculated as 5 kcal per one

lkghiohVo=F A F¥-HEENELLS, XHIT liter of oxygen intake.

Bz F -—HEEIFROKBEOELIESLBS D Walking Speed(m/min)

EMTES, HARFSTHROLBEE LAV, 2275 40 60 80 100 120

3 e > = - K v i iCy

ATHoT, DROBESTRTERIPHOUER  “yp o (kcal/hr) 168 209 271 364 507

THD., ThEHTHOLBEREESEMEE]L kg b (%) 4 17 16 12 11

- ? - —HEEN Z : -

rODEIAF-HRENBONL. SOCBEER  Giuoni g Goldman®  (keal/h) 161 187 250 338 449

SER=RALF-HEEIRE S, (%) 0 5 7 4 —2

Sugiyama et al.'¥ (kcal/hr) 192 198 258 373 543
Z = (%) 19 11 11 14 19

CNETHTERENO=FIALF -HEEYHET S

Pearce et al.!9* (kcal/hr) 151 173 220 292 388
RIINWLSOBRBEINTWED, /275 2ARERL (%) —6 —3 —6—11—15
b DixAd ey, Workman & Armstrong(1964) 1% / Present study (kcal/hr) 161 178 234 326 457
77 ARER LB BITHE, 2o/ 2rF (%) 0 0 0 0 o0
ABEENADIEEL L CHELAEYR VLD T
HoT, HLEMRLDER ST 5, EORENEBORL, THETCREIRATWHWE= 2L

AR TIE, KEORIC L 2EEATH +OERT FoHEEHTEA XYL Th, FEC L 3EE YA
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