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=Abstract=

Studies on Energy Expenditure of Korean Service Personnel

Ae Ju Kim, M.D.

Department of Physiology, Ewha Womans University College of Medicine

Seoul, Korea

(Director: Dong Jun Kim, M.D.)

‘These studies were carried out on 176 persons ranging in age from 20 to 50 years to determine
the basal metabolic rates, energy expenditure of various activities, and daily energy expenditure
of service personnel in Korea.

The measurements of basal metabolic rates were made on 42 subjects by indirect calorimetry
using a Douglas’ bag and Scholander’s gas analyzer.

The energy expenditures of various activities of daily life were also measured. The greatest
increase in ratio of energy expenditure in the basis of resting metabolism was 277.3% in floor
mopping and the least was 40, 9% during hair cutting by beauticians.

The assessment of the dailly energy expenditure for each subject was made by the factorial

method, using a record of their activities throughout each of 24 hours of every survey day.

‘Certain activities were recorded in minute units. The total daily energy expenditure is the sum of all
energy expenditure, This was calculated by multiplying the caloric value of the metabolic rate by
the time spent on ench activity. The result of the total daily energy expenditure records for 17
occupations are summarized.

In respect to the daily energy expenditure, most of the occupations are moderate or light work.

But the janiter (F), laundress, cook (F), room maid and nurse’s aid do heavy work.
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Table 1. Basal metabolic rates of various occupations.

Av. No of| hei- | wei- STPD| CO; | Oy [O: used B MR
Cccupation age |sex | sub- | ght | ght SA | 1/ (ml/ | RQ
(yrs) jeets | (em) | (kg) min) | (%) | (%) | min) Cal/hr| Cal/m?/hr
Driver 371 | M 61166.5 60.0 | 1.67 | 7.10 | 2.59 | 3.10 | 215.0{ 0.85 | 64.1 | 40. 7SE=+1.61
Guard 35.0 | M 4 1169.0/61.0{1.68 855|218 |267|216.5 0.81|64.6| 38.3SE+3.98
Barber 326 | M 5|166.569.5 | 1.66|6.25{2.54{308{190.8 0.8 {552 33.3SE-+1.49
Cook 19.3 | M 31158.0/56.5(1.56|4.65 (257 |350]|168.30.75| 47.6 | 80.7SE+2.1
Shoeshine boy | 19.3 | M | 6 | 164.0{ 47.4 | 1.49 | 5.06 | 2.44 | 2.93 | 149.6| 0.81 | 45.3 | 29. 2SE+2. 2
Janiter 309 F| 101520/ 47.5|1.42 | 6.50 | 2.57 | 8.16 | 206.2] 0.81 | 49.0 | 41. 5SE=+3. 08
Laundress 00| F| 4|152.5/46.0 | 1.45(6.35 | 2,41 | 2.85 | 178.8) 0.84 | 50.0 | 36. 2SE=+2. 14
Beautician 245|F | 4|1580/550|1.55 552|253|8.20|174.7/0.85 | 51.1 | 35 4SE+2. 38
Table 2. Energy expenditure of guard.
Av, age: 36.7 yrs. (31~48), height: 166.7cm, weight: 60. 3kg
Activity Noof | Jeof Cal/min Cal/m?/min Cal/kg/10 min
Sitting rest 10 20 1.33(1. 15~1.59) 0. 81(0. 68~1. 04) 0. 21(0. 18~0. 24)
Standing 10 10 1. 74(1. 57~1.77) 1. 07€0. 97~1. 46) 0. 30(0. 24~0. 51)
Walking 10 10 4.93(4.14~5.77) | 38.15(2.78~8.71) | 0.84(0.78~0.87)
Guards on rounds* ~ - ~
(70 paces/min) 10 10 8.15(2. 41~4. 43) 1.99(1. 42~2.74) 0. 56(0. .44 0. 74)

* Walk up and down between the first and the fourth floors for 2 minutes and around for 3 minutes.
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Table 3. Energy expenditure of barber.
Av. age: 33.4 yrs. (27~40), height: 165.8cm, weight: 60.0kg
Activity Moot | e Cal/min Cal/m?/min Cal/kg/10 min
Sitting rest 10 20 1. 35(1. 17~1. 60) 0. 82(0. 74~0. 95) 0. 23(0. 19~0, 27)
Standing 10 10 1. 63(1. 33~1.72) 0. 98(0. 82~1. 26) 0. 27€0. 21~0. 35)
Walking 10 10 4, 13(8. 45~5. 33) 2.50(2. 13~3. 47) 0. 7000. 59~0. 97)
Hair-cutting* 10 10 2.2002.04~3.17) 1. 5300. 86~2. 00) 0. 39€0. 34~0. 58)
Shaving 10 10: 2. 09(1. 60~2. 53). 1. 28(1. 14~1. 46). 0. 85(0. 27~0..40)
Shampooing 10 8 2.87(2.44~3.18) | 1.64(1.17~1.98) | 0.48(0. 36~0.56)
Hair-combing 10 3 | 2.55(2.14~2.92) 1. 38(1. 03~1.72) 0. 43(0. 36~0. 49)

* 8~10. cutting motions. within. 5 seconds.

Table 4. Energy expenditure of driver.

Av. age: 34.8 yrs. (24~50),

height: 166. 2cm,

weight: 65.2kg

Activity o o | ot Cal/min Cal/m*/min Cal/kg/10 min
Sitting rest 10 20 | L31CLOI~L66) | 0:75(0.59~1.00) | 0.20(0.15~0.27)
Standing 10 10 | L58(L26~1.90) | 0.93(0.80~1.10) | 0.25(0.20~0.30)
Walking 10 10 | £57(3.59~4.9D) | 2.66(228~3.23) | 0.710.56~0.81)
Driving* 10 10 2.77(1. T1~4. 58) 1.51(1. 08~2.71) 0. 43(0. 31~0. 46)

* Drive a car on a level surface at the speed‘of 20~40 km/hr.

Table 5. Energy expenditure of shoe-shine boy.

Av. age: 20 yrs. (19~24),

height: 163. 4 cm,

weight: 53. 4 kg

| No. of

No. of

Activity subjects obeery. Cal/min Cal/m?/min Cal/kg/10 min
Sitting rest 10 20 1.31(1.20~1.51) | 0.84(0.53~0.97) | 0.25(0.24~0, 34)
Standing 10 10 1.73(1.34~1.90) | 1.14(0.90~1.98) | 0.32(0.26~0. 35)
Walking 10 10 4.57(3.47~5.74) | 2.97(2.31~3.85) | 0.85(0.75~1.03)
Shining shoes* 10 10 2.78(1.74~3.64) | -1.78(1.11~2.27) | 0.52(0. 32~0. 66)

* Shine a pair of shoes for 5 minutes:

Av, age: 26.9 yrs. (16~53),

Table 6. Energy expenditure of cook.

height: 164. 7 cm,

weight: 62, 1kg

Activity ng’jec‘ifs No. of Cal/min Cal/m?/min Cal/kg/10 min
Sitting rest 10 20 1.16(0. 95~1.37) | 0.7000.55~0.91) | 0.19(0. 15~0. 25
Standing 10 10 1.50(1. 09~1.79) | 0.9000.61~1.11) | 0.24C0.19~0.33)
Walking 10 10 4.63(3.32~5.91) | 2.71(1.93~3.27) | 0.74C0.52~1.06)
Cooking 10 10 3.35(2.08~4.70) | 2.00(L 17~2.60) | 0.54(0.33~0.68)

* Cook 5 steaks for 3 minutes, and. bake bread for 2 minutes.
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Table 7. Energy expenditure of cook (F).

Av. age: 28 yrs. (22~40), height: 155. 6 cm,

weight: 53.0kg

Activity et | Do of Cal/min Cal/m?/min Cal/kg/10 min
Sitting rest 3 6 1.07(0.96~1.13) | 0.72(0.61~0.78) | 0.20(0.17~0.23)
Standing 3 3 1. 40(1. 24~1.72) 0. 82(0. 79~0. 85) 0. 27(0. 22~0. 33)
Walking 3 3 3.92(3. 58~4. 41) 2. 60(2. 43~2.79) 0. 75(0. 67~0. 80)
Cooking 3 3 2. 65(2. 80~2. 34) 1. 78(1. 48~1. 93) 0. 51(0. 43~0. 59)

Table 8. Energy expenditure of waiter.
Av. age: 22.3 yrs. (20~27), heigh: 159.7cm, weight: 56. 4kg’

Activity 311\11}? J ctzfs oNb(;'er%f. Cal/min Cal/m?/min Cal/kg/10 min
Sitting rest 11 22 1. 05(0. 84~1.17) 0.71(0. 51~0.79) 0. 19¢0. 15~0. 21)
Standing 11 11 1. 42(1. 03~1. 97D 0. 98(0. 72~1.10) 0. 26(0. 16~0. 33)
Walking 11 11 4, 05(2. 91~5. 54) 3. 03(2. 22~3. 86) 0. 72(0. 45~0. 99)
Waliter* 11 11 3. 05(1. 90~4. 41D 2. 06(1. 15~2. 81) 0. 55(0. 33~0. 82)

Table 9. Energy expenditure of waitress.

Av. age: 20 yrs. (18~21), height: 158 cm,

weight: 47. 3kg

Take an order and carry 501lbs of food on plates on a tray from the kitchen to the table for 5 minutes.

Activity S}l\]{:é t;gs; })\{’Z'e;‘): Cal/min Cal/m?/min Cal/kg/10 min
Sitting rest 4 8 1. 00€0. 86~1.13) 0. 70€0. 60~0. 79) 0. 22(0. 18~40. 25)
Standing 4 4 1. 28(0. 97~1. 65) 0. 89(0. 68~1.13) 0. 27€0. 20~0. 35)
Walking 4 4 3.79(2. 76~5. 09) 2.63(1. 95~3. 46) 0. 81(0. 59~1. 08)
Table service* 4 4 2. 06(1. 62~2. 89) 1. 43(1. 13~1. 98) 0. 44(0. 33~0. 62)

* Take an order, and go back and forth 7or 8 times from the kitchen to the table with
7 cups and 7 saucers on a tray.
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Tablel 10. Energy expenditure of bell boy.

Av. age: 25.3 yrs.(22~31),

height: 167. 5cm,

weight: 57. 9 kg

Cal/min

Cal/m?*/min

Cal/kg/10min

Activity stlx\{wc}.ec?sf I;Ibc;ercg.
Sitting rest 12 24
Standing 12 12
Walking 12 12
Bell boy* 12 12

1. 04(0. 80~1. 50)
1. 490. 95~1. 99)
3. 88(3. 26~5. 13)
2. 83(1. 69~4. 44)

0. 65(0, 44~0. 91)
0. 92(0. 60~1. 52)
2.89(1. 78~2. 86)
1.50(1, 05~2.76)

0. 18€0. 11~0. 24)
0. 26(0. 17~0. 30)
0. 66(0. 62~0. 81)
0. 50€0. 31~0. 85)

* Take a guest and luggage to an 8th floor room by elevator.

Inspect 5~7 guest rooms during 4 minutes, and check the lights and water for 1 minute,

Table 11. Energy expenditure of file clerk (M).

Av. age: 26. 8 yrs.(25~29),

height: 166. 0 cm,

weight: 60.5kg

Cal/min

Cal/m?/min

Cal/kg/10 min

s No. of No. of

Activity subjects | abserv.
Sitting rest 4 8
Standing 4 4
Walking 4 4
Book keeping* 4 4

1.10(1. 09~1. 33)
1. 41€0. 94~1. 59)
4.34(8.55~5.37)
2. 25(1. 99~4. 01)

0. 6600, 49~0. 76)
0. 85(0. 63~0. 98)
2.62(2. 05~3. 26)
1. 4300, 87~2. 43)

0. 18C0. 16~0. 22)
0.23(0. 18~0.27)
0. 73(0. 53~0. 91)
0. 37(0. 31~0. 68)

* Enter accounts for 2 minutes, write receipts for 2 minutes and count money for 1 minute

Av. age: 22.1 yrs.(18~30),

Table 12. Energy expenditure of file clerk (F).

height: 157. 1cm,

weight: 50, 2kg

Cal/min

Cal/m?/min

Cal/kg/10 min

.. No. of No. of

Activity subjects observ.
Sitting rest 11 22
Standing 11 11
Walking 11 11
Book keeping 11 11

0. 970. 80~1. 09)
1. 41(1. 11~1.68)
4. 02(2. 70~5. 17)
1. 45(1. 05~2. 11)

0. 6700. 56~0. 72)
0. 96(0. 69~1. 09)
2.72(1. 79~3. 34)
0. 98(0. 80~1. 35)

0. 20€0. 15~0. 25)
0. 29(0. 19~0. 33)
0. 81(0. 52~1. 05)
0. 2900, 15~0. 37)

%, 45.0%7}¢ £islgdc).

o HRY EFXBEQ FE47, 02, 292 & T

[dlaz ze—=
I8 |9 front deskoll4] £d& otz BF
< R ol 303 BT 3K YA &
BREES #1344 2& 819 o] 0.38Cal/kg/
10min, o/ LEFRBE HAtd 65 2%7F HEind g
=},
BETHRE
BEZ P ARER = #%ste 944 XF %
TR THERS 35 2o BE ThRAERS
vl FEE e BHRHFEL HF U4 LE ule)
Zro] 0.35 Cal/kg/10 min o™ %5 FREEA Halo
75.0%7); ®instgitt.
BERGB
THEm 41 1% XT HRG 10488 Hgo s

o FEHRBES F15RAA Brulel o] £4 071
Cal/kg/10 min, 0. 83 Cal/kg/10 min, 0.59 Cal/kg/10
min o] = FEABE) Hatd £& 222 7%, 277. 3%,
168. 2957t #mdtgd.o= HRfEEDAA =2y sk
d by 2 Faaq s Bkl

[elelol2E )

—fEel 2005 Wb HFE ¢ Jdv gy xw
[etolsl 221 10 Bell YA EHRHBL F16E
oAl 2 Blehzko] 0. 34 Cal/kg/10 min o] ZE{OHH
Bl st 61.9% 71 #Binskg o

EE ol

WL TARER AEA sl RAZAA BHnste
BHRE MEsRA 34 Uk 85 dt BAME A
datgla oA EAML S EAEE 4712S BE



—A gy A A LR A 25— 145
Table 13. Energy expenditure of desk clerk.
Av. age: 30.3 yrs(29~33), height: 166, 6 cm, weright: 55, 0 kg
Activity oo o | Mo of Cal/min Cal/m?/min Cal/kg/10 min

Sitting rest 3 6 1. 34(1. 30~1.40) | 0.86(0.84~0.94) | 0.23(0. 22~0. 25)
Standing 3 3 1. 78(1. 64~1. 93) 1. 09(1. 05~1. 15) 0. 31(0.30~0. 31)
Walking 3 3 4. 95(4. 80~5. 20) 3. 03(2. 92~3.09) 0. 86€0. 82~0. 91)
Desk clerk™ 3 3 2.21(1. 32~38.32) 1. 34(0. 85~1.78) 0. 38(0. 25~0. 54)

* Answer telephone for 3 minutes, sit down and relax for 1 minute, and assist guests in checking
out luggage for 1 minite.

Av. age: 35.2 yrs.(23~42),

Table 14. Energy expenditure of telephone operator.

height: 156.1 cm,

weight: 53.6 kg

No. of

No. of

Activity subjects observ. Cal/min Cal/m?/min Cal/kg/10min
Sitting rest 9 18 1.07¢0.82~1.50) | 0.72(0.60~1.03) | 0.20(0.15~0. 30D
Standing 9 9 1.28(1.05~1.08) | 0.92(0.69~1.02) | 0.2500.18~0. 36)
Walking 9 9 3.92(2.74~5.16) | 2. 34(1.76~3.65) | 0.74(0.48~1.01)
Tel. operator* 9 9 1. 87(1. 79~2. 44) 1. 26€0. 96~1. 68) 0. 35(0. 31~0. 49)

* Plugs cord in 13 times and out 12 times per minute.

Av. age: 41.1 yrs. (33~49),

Table 15. Energy expenditure of janitor (F).

height: 152.1cm,

weight: 48. 8kg

No. of

No. of

Activity subjects obsery. Cal/min Cal/m?/min Cal/kg/10 min
Sitting rest 10 20 1.04€0.80~1.17) | 0.76(0.64~0.87) | 0.220.19~0. 26)
Standing 10 10 1. 49(1. 33~1.69) 1.04(0.89~1.21) | 0.31(0.26~0.37)
Walking 10 10 3.93(3. 17~4.60) | 2.74(2.30~3.05) | 0.81(0.69~0.92)
Sweeping 10 10 3.41(2.63~3.98) | 2.38(1.91~2.73) | 0.71(0.58~0.81)
Mopping* 10 10 4.00(8.29~5.98) | 2.79(2.32~2.95) | 0.83(0.64~0.95)
Cleaning table** 10 10 2.74(1.89~3.45) | 1.98(1 55~2.33) | 0.5900.42~0.70)

* Mopping 48 cycles per minute.
** Cleaning table with 45~50 sweeping motions per minute.

Av. age: 25.0 yrs.(24~25),

Table 16. Energy of expenditure of typist.

height: 160. 1 cm,

weight: 55. 6 kg

No. of

No. of

Activity subjects observ. Cal/min Cal/m?/min Cal/kg/10 min
Sitting rest 10 20 1. 02(0. 78~1. 28) 0. 68(0. 57~0. 75) 0. 21(0. 14~0. 28)
Standing 10 10 1. 32(1. 07~1. 64) 0. 94(0. 88~40. 97) 0. 27¢0. 18~0. 36)
Walking 10 10 3. 70(3. 14~4. 71) 2. 32(1. 96~2. 52) 0. 750. 57~0. 91)
Typing* 10 10 1. 65(1. 27~2. 01) 1.22(1. 01~1. 45) 0. 34(0. 27~0. 43)

* 200 letters/minute
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hair)stEs] §19) 4= 0.34 Cal/kg/10 min, [T} J5}
£ 31l A& 0.36 Cal/kg/10 min, WA sHewl & 0.35
Cal/kg/10min, £&£F&€A L B4 AE 0.34 Cal/ke/

10 min o] =} ZERFABE Hsto] 40.9%, 54.5%, 63.6

%, 59.1%, 54.5%7F #stgor & EAEEMSY
K REL 7 dAd=k .
%t B
T il 39.4 3% XTF WERF 11 29 HEse
ul s v BEHRAIEL F18FKAA ne ug) 2
o] 0.68 Cal/kg/10 min o] = ZFF{RaiEel H3ld 2238
%7¢ Binstgl.e HERy. Mg Hetd ¥ e
veelbyl e}
Tofl =l ) E}) SHEE
TR Teldwel g Elste XF ¥R 64
o glol Ao FEEARHMES B 19 RN Lerlel o]
0.36 Cal/kg/10 min o] = ZEH ol Hele 63 6%
sk e}, '

[§ dlel=]
(3R] FEAA BRAERE 9 HRE 933 FiuE
B 30.13% 948 XTF #tERY EBHAHEL
20 Foll4] B whe} o] 0.49 Cal/kg/10 min o] 2=
BRAFA Hskd 145 0%7} Emstg )
T Aol
r5d o4 FEe RERIFS £IdERES P4
dste FER 21 3 XTF HEEERA &Y
EBRHFES F2HAA L wlel Qo] 0.45 Cal/
kg/10 min o]t}. o]l ZKHMRHE 0.16 Cal/kg/10 min:
ol kst 181 3%} HEimskR =}
WEEER
EHR ERERL FiREl A got ExLLy
Bl 34 Uk EARBAA BB% 1049 &F
HRpESY F 2K A e vkl o] EHRBE
£ (.48 Cal/kg/10 min o]},
o] A& ZEABES 0.23 Cal/kg/10 min o Hahef
108.7%7} &gk
#23k 9 F1EAA BE vk o] HH A FEp

Table 17. Energy expenditure of beautician.

Av. age: 24.6 yrs.(21~31),

height: 1586. 3cm.

weight: 50. 8kg

Cal/min

Cal/m?/min

Cal/kg/10 min

1.12(0. 93~1. 41D

11,4901, 10~1. 64)
12.93(1.62~4.78)
11.55(1. 07~1. 85)

1.72(1.19~2.12)
1. 84(1. 25~2. 80D
1. 76(1. 30~2. 20)
1. 68(1. 14~2. 11)

0. 77€0. 62~1. 00)
1. 02€0. 76~1. 31)
2.13(1. 39~3.21)
1. 02(0. 69~1. 24)
1. 17(0. 85~1. 32)
1. 21€0. 84~1.87)
1. 23(0. 99~1. 48)
1. 14(0. 80~1. 53)

0. 22(0. 18~0. 26)
0. 30€0. 22~0. 37)
0. 58(0. 40~0. 96)
0. 31€0. 20~0. 37>
0. 34(0. 24~0. 40>
0. 36(0. 27~0. 42)
0. 35(0. 24~0.-44)
0. 34(0. 23~0. 46)

Table 18. Energy expenditure of laundress.

height:150. 9 cm,

weight:48. 9 kg

Cal/min

Cal/m?/min

Cal/kg/10 min

. No. of No. of

Activity subjects | observ.
Sitting rest 10 20
Standing 10 9
Walking 10 o9
Hair-cutting 10 10
Setting hair 10 10
E ace-massage 10 9
Combing hair 10 9
Manicuring 10 9

Av. age: 30. 4 yrs (28~47);

L No of No of

Activity subjects observ.
Sitting- rest 11 22
Standing - 11 1
Walking - 1 11
Laundring* 1 1n

0. 99(0. 73~1. 17
1.50(1. 21~1. 82)
4.0 (2.76~4.70)
3. 21(1. 50~4. 40)

0. 76€0. 53~0. 99)
1. 07€0. 90~1. 36)
2.97(2. 23~4. 38)
2. 24(1. 26~2. 90)

0. 21(0. 14~0. 25)
0. 31(0. 23~0. 40)
0. 48(0. 62~1. 23)
0. 68(0. 36~0. 88)

* Putting soap in for 1 minute, rubbing for 2 minutes, washing for 1 minute and rinsing clothes out for-

1 minute.

—_— 7 —
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Table 19. Ehergy expenditure of elevater operator.
Av. age: 16.7 yrs (15~19), |Theight: 157.0cm, weight: 46.6kg:

Activity S\I:é(;eftfs megf{ “Cal/min Cal/m?/min Cal/kg/10 min
Sitting rest 6 12 1.0 (0. 7~ 14) 0.7000. 55~0. 82) 0. 22(0. 18~0. 27)
Standing 6 6 1811 11~157) | 0.93(0.79~2.18) | 0.28(0.22~0. 35)
Walking 6 6 3.4 (2.85~4.32) | 2.33(1.69~3.09) | 0.7200.54~1.00)
Elev. operator* 6 6 1. 66(0. 97~2. 88) 1. 1700. 92~2. 06 0. 36(0. 23~0. 67

* Operate elevator between first and seventh floor 5 times for 5 minutes.

Taable 20. Energy expenditure of room maid.

Av. age: 39.1 yrs (81~48),

height: 157.3cm,

weight: 50,6 kg

Activity oo of | Noof Cal/min Cal/m?*/min Cal/kg/10 min
Sitting rest 9 18 | 1.0000.77~114) | 0.70(0.59~0.81) | 0.20(0.12~0.26)
Standing 9 9 | 140(1.32~170) | 0.98(0.82~1.06) | 0.27(0.19~0.30)
Walking 9 9 | 4.00(3.25~5.90) | 2.75(220~2.60) | 0.78(0.63~1 08)
Work* 9 9 2.51(1. 97~2. 80) 1.65(1. 25~2. 04) 0. 49€0. 36~0. 57D

* Making bed for 3 minutes and table cleaning for 2 minutes.

Table 21. Energy expenditure of room service(F)

Av. age: 21. 3 yrs (20~23),

height:155. 2 cm,

weight: 51 Okg

Activity e of | No. o Cal/min Cal/m?/min Cal/kg/10 min
Sitting rest ¢ 8 0. 84(0. 68~0. 96) | 0.63(0.57~0.68) | 0.16(0,13~0,18)
Standing 4 4 1.15(0.99~1.16) | 0.79(0.67~0.68) | 0.23(0.19~0.25)
Walking 4 4 3.43(3.04~38.01) | 2.33(2.08~2.64) | 0.68(0.57~0.77)
Room service* 4 4 2, 25(2. 16~2. 30) 1.53(%. 46~1.61) 0. 45(0. 42~0, 49)

* Straighten up a room and make the bed for 3,5 minutes, and carry one piece of luggage from the
first to the fourth floors far 1.5 minutes.

Table 22. Energy expenditure of nurse’s aid

Av. age: 21. 4 yrs (17~27),

height: 157.6cm,

weight: 52.1ke

Activity s:i\lr)?;acctjsf 1;{;;&%{_ Cal/min Cal/m?/min Cal/kg/10 min
Sttting rest 10 20 1. 19(0. 93~1. 71D 0. 84(0. 69~1.13) 0. 23(0. 19~0. 82)
Standing 10 10 1. 49(1. 82~1.73) 0. 99(0. 82~1. 14) 0. 26(0. 21~0. 81)
Walking 10 10 3. 29(2. 58~3. 84) 2.67(1. 93~2. 85) 0. 44(0. 39~0. 57)
Nurse's aid* 10 10 2.14(1. 77~2. 60) 1. 73(1. 25~3. 45) 0. 48(0. 42"-’0. 53)

* Ascend and descend 24 steps for 1 minute, sterilize syringes for 2 minutes, and fold gauzes for 1

minute.

—_—7 7 —
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Table 23. Energy expenditure of various activities.
activity cox No. of | sitting rest work increase in
- subjects| " Cal/kg/10min | Cal/kg/10 min rates
Mopping F 10 0.22 0.83 277.3 %
Laundring F 11 0.21 0. 68 223.8 7
Sweeping F 10 0.22 0.71 2027 1
Waiter M. 11 0.19 0.55 189.5 7
Cooking M 10 0.19 0.5¢ 184.2 »
Bed making F 4 0.16 0.45 181.3 »
Bell boy M 12 0.18 0. 50 177.8 »
Table cleaning F 10 0.22 0.59 168.2
Guard’s on rounds M -10 0.21 0.56 166.7 1
Cooking F 3 ~0.20 0. 51 155.0 »
Bed making & cleaning floor "F 9 0.20 0. 49 145.0 #
Driving car M 10 0.20 0.43 115.0 7
Shampooing in barber shop - M- -8 0.23 0. 48 108.7 »
Nurse’s aid ‘ F 10 0.23 0.48 108.7 7
Shining shoes M 10 0.25 0.52 108.0
Book keeking ) M 4 0.18 0. 37 105.6
‘Waitress (table service) F| ¢ 0.22 0. 44 100.0 7
Combing hair in barber shop M. 3 0.23 0.43 86.9 7
‘Telephone operator F 9 0.20 0.35 75.0
Hair-cutting in barber shop M 10 0.23 0.39 69.5 7
Desk clerk _ M 3 0.23 0. 38 65.2 1
__Face massage in beauty shop F ] 9 0.22 0.36 . 63.6 7
“Elevater operator F 6 0.22 0. 36 63.6 7
Typing F 10 0.21 0. 34 6.9 »
Combing hair in beauty shop F. 9 0.22 0.35 59.1 »
Setting hair in beauty shop F . 10 0.22 0.34 54.5 »
Manicuring in beauty shop E 9 0.22 0.34 54.5
Shaving in barber shop M 10 0.23 0.35 52.5 #
Book keeping F 11 0.20 0.29 45.0 7
Hair cutting in beauty shop F 10 0.22 0.31 40.9 7
Table 24. Daily energy expenditure of various occupations(male).
Bl | | o
Waiter 1 22.3 159.7 56. 4 1. 62 3300. 5(1910. 9~3692. 8)
Guard 9 35,9 166. 7 60. 3 1.65 8130. 5(2886. 9~3462. 0)
Cook 10 26.9 164.7 62. 1 1. 68 2992, 5(2283: 1~4099. 3)
Bell boy 8 26.1 167.1 59. 6 1.65 2781. 2(2026. 6~3783. 8)
Driver 10 34.8 166. 2 65. 2 1.71 2720. 2(1965. 0~3163. 0)
Desk clerk 4 30.3 - 166. 6 55.0 1.63 2602. 9(1850. 4~3492. 0
Shoe-shine boy 10 20.0 ©163.4 53.4 1. 56 2562. 1(2123. 0~3491. 0
Barber 9 33.4 165. 8 60.0 1. 66 2526. 7(2291. 3~2702. 7)
File clerk 4 26.8 166. 0 60. 5 1. 66 2334. 6(1699. 7~2704. 2)
Total 75
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Table 25. Daily energy expenditure of various occupations(female).

o I S Il e Calfday
Janitor 10 41,2 152.1 48.8 1.43 2985. 8(2581. 0~3275. 0)
Laundress 10 39, 4 150.9 48.9 141 2924. 7(2175. 8~3552. 7)
Cook 3 28.0 155. 6 53.0 1.50 2680. 1(2446. 6~2971. 4)
Room maid 39.1 157. 3 50. 6 1.49 2607. 9(2360. 7~2849.1)
Nurse's aid 10 21. 4 157, 6 52.1 1.50 2588. 3(2242. 9~3086. 5)
Typist . .10 25.0 160. 1 55. 6 1.53 2341, 1(1975. 2~2896. 8)
Waitress 4 20.0 158, 0 47.3 144 2302. 2(1970. 4~2897. 9)
Beautician 6 24.6 155.3 50. 8 1.48 2267. 1(1918. 0~2892. 0)
Room service ¢ 21.3 155. 2 51.0 1.48 2219, 3(1880. 0~2642. 2)
File clerk 9 22.1 157.1 50.2 | 1.48 1954. 7(1451. 0~2205. 5)
Elev. operator 6 16.7 | 157.0 46.6 1.43 1878, 2(1424. 9~2412. 3)

Total 81 v -

3 1 8KEE

Activity Cal/kg/10min i6 0.1 0203 04 05 06 07 08 09
Mopping ‘ x =]
Luundrinq L seeeeem—— |
Sweeping L e ———

Waiter C | ———

Cookiny Py —————

Bed making ——

Bell-boy S

Table cleaning P———

Guard's on rounds

Cooking

Bed making and cieaning floor

Oriving cor

Shampooing in barber shop

Nurse's aid

1 Shining shoes’

Book keeping

| Waitress (table service)

Combing hair in barber shop

Telephone Operotor

| Hair-cutting in barber shop
Desk clerk

Face mossoge in beauty shop

1 Eievoler operator

Typing

Combing hair in beauty shop

Setting hoir in beouty shop

Manicuring in beauty shop

1 Shaving in barber shop*

Book keeping

1 Hair cutting in beouty shop
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increase of energy
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Fig 1. Energy expenditure of various activities.
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