CHEIHQEAIRIS| BFaX| 11(2):159-169, 2005
Journal of the Korean Dietetic Association

ode] 18 B%s, A, UHEY, FAMMNT %
oux] LH[F FIt

H34 - 430 - g3’

g oot A aekst A Eaeha

Assessment of Daily steps, Activity coefficient,
Body composition, Resting Energy Expenditure
and Daily Energy Expenditure in Female University Students

Hyun-Jung Choi - Ju-Mi Song - Eun-Kyung Kim '

Department of Food Science, Kangnung National University

ABSTRACT

The purpose of this study was to assess the energy expenditure and investigate the relati(;nship between related
variables in 70 female university students. Resting energy expenditure estimated by Harris-Benedict formula,
WHO/NAO/FAO formula and various formulas based on body weight and body surface area were 1366.9+74.4kcal/day,
1287.8+£106.6kcal/day, 1171.42155.8kcal/day and 1342.0£97 4kcal/day. Measured resting energy expenditure by
indirect calorimetry(Model : Metavine and TrueOne2400) were 1582.0+150.1kcal/day and 1268.2+152.9kcal/day,
respectively. Average step number per day was 11981.2+3014.4 steps and average step number per hour was
746.1+198.0 steps/hr. Daily energy expenditure by using Harris-Benedict formula, body weight formula, body surface
area formula, WHO/NAO.FAO formula and 15-min check list formula were 2374.7+249.6kcal, 2033.5+313.2keal,
2331.2+266.0kcal, 2240.8+185.5keal and 2195.5+£398.3kcal. Meanwhile energy intake of subjects was 1714.9+551.2
kcal. Daily energy expenditure has positive correlation(r=0.262) with daily step number. And there was significant
positive correlations(r=0.35-0.68) between various daily energy expenditures and muscle mass. These results
suggested that increase of daily step number by using pedometer is good method to increase daily energy
expenditure. In particular, increase in step number can reinforce the amounts of muscle.

Key Words : energy expenditure, pedometer count, activity coefficient, female university student

M2 HEE2 AME= BMI(Body Mass Index, kg/m’) 25 ©]
&0 AREE] Blgo] HRIoIA 19.4%, oA=bofjA 19.9%
QE Aoj(1), 2001 =AY - GFRAPIAE

W 7Z17F 32.4%9} 29.4% 2 T 2750} (2). BTk

22 Skl Ao i AAEEe)
o, Axgme stz gkl el vjgo] Wit %7}

a3 gk 19921 2R oFRAIA] vk BA o] A

B 1 2004 128 309, xEiY 20054 39 4Y

t Corresponding author : Eun—Kyung Kim, Department of Food
Science, Kangnung National University, 120 Jibyeon—Dong,
Gangneung, Gangwon—do 210-702, Korea

Tel : 033)640-2336, Fax : 033)647-9535,

E-mail : ekkim@kangnung.ac kr

LAY FRsto] ofg] 82lo] AZRHTL glou e
/g mivke] A, ofdA AdFet ofvA] amje) Bgrd
P HEREE Aoz A= vk e dAH
=R JERAPNA Hag 98] o) ofux] 4
e olviA dAE vlwsEy, A AmZolA



160 | GUES AR 2HIF FIt

WA olste] AUAE HFHstaL lZole Bk
S]] wiuk o|hg2 Hap Sk Aoz K
A 2,3). weba -8 ivle] Al 7o Y
thes) ofluR] AdErel Sl 71Qlsk] Hok=
Agorie] Wslof] wp2 Am| ofuf|9] iete B
o] gl& Aom HAlth(4).

a:H] | A= 371] FrA A Resting Energy Exp-
enditure, REE), % o)jA}8H(Physical Activity, PA)
9l A)Z 0] Eo|=A Zh&(Thermic Effect of Food, TEF)
o7 FAHCE o] FolA] oA AH]Fe] 60-70%E
A Eh= FATARFY] B7be M EFAE St
ZAsh= T A 248 1% sl WAl

olg3h= ol irh B A F oA
njege] 30%0of AUA| grot At A, oy
vjek 5 7 B F4Es g0l (S,
1Y oiR] ARl 10% YelE AAsh= 4%
Eol%a e Aol 413, 23, E4 2 A

olg B B ouix smgo A 43
2-18A17F Afololl 248 % ek ().

190 % offufx) aoujek Folxl FAIA 85 o)
Fere oluix) et Aol sleid 2AH aclol
5 Sleh AR, B AR 9 AT Rl e
He®) A7 AL, TN BEASE Tlol
| ofufA] e A A olck 22 10-19
1, 20- 204 eie] FATAES BRI tieR
12351 k77 gle BAIE, WHO(1985)0014 A|kgt
kel Zo), AFZ olgste FANARERS AESh=
2 gz ARsiyich 1k, 304 olAF Agle

2= ZjH}o] olslo g ot AleoA] Ak I~ A

sga Aueve FANARS AEsiEon,
2 Ee el FAUARE o B4 SEs
oug oA AEZL LIt AdEjolt(9).

gighle AFTIolA ARIZIZE AR AR
3% At FAHol9E F - wEsh Advke 2
2] 7NQ Al7ke] S7tet A ApAle] ojR|of olsf Al

A Bgaro] A ks W Al7lolth ot

o2 T

O

=l

rlo

1t

{1

B o
ol

A

l~>

> -lo{: 9>4 _\g
O _]l

a2

e

>

L
_Il)l'

%J.OBLOH T
ojo_m
O

il

©

o
il

o

2]
2ha el AjEe] AlgHolt S Sto] ] A
dlef) 2

ol 27 2 Qg oA She el 1011 o
of ¥ ATolAE ofrhel A 2wl Tt
S olgelel Bristel . o Anlsh

H o)
0 AR|ZA T BEAS AR A Shsc

EWsE Ago] glar Hefofl Qloja] o Aofizt
| st F20 oAl 707(20-2441)
E9] 4AIAE/JS Table 11}

2. SMCAIZKResting energy expenditure, REE)2)

L}
1) OIS S0l ofet BH12)
el FANAREE ool 28 FAL ol

g5j0} Algsdch

Harris-Benedict formula

REE1 (kcal/day) =

655H9.6x Weight (kg)]+ 1.8xHeight (cm)]-[4.7xAge]
Formula based on body weight

REE2 (kcal/day) =

Energy expenditure (kcal/kg/hr)xWeight (kg)x24hrs
Formula based on body surface area (BSA)

Table 1. Anthropometric measurement of subject {number=70)

Mean £ S.D. Range
Age(years) 213 £ 14 20-27
Height(cm) 159.1 + 5.8 144.0-176.7
Weight(kg) 542 + 72 3975
Body fat(%)" 237 + 43 122359
Body fat(%)” 239 + 25 18.9-32.0
Triceps skinfold thickness(mm) 214 = 5.3 10.0-33.0
Mid-arm circumference(cm) 26.1 £ 2.7 21.0-34.0
Body Surface Area(m’)” 155 + 0.11  1.30-1.88
Body Mass Index(kg/m’) 214 = 25 16.5-27.20
Muscle mass(kg)” 15.1 27 9.88-21.90
Body Muscle(%)” 278 + 3.8 17.537.7

" measured by Bioelectrical impedance fatness analyzer

? estimated from the triceps skinfold(TSF) by Caliper
 Body surface area(m’) = W (kg) x H"(cm) x 0.007184
* Muscle Mass(kg) = Ht(cm) x [0.0264 + (0.0029 x cAMA*)]
* Muscle Mass(%) = [Muscle(kg)/body weight(kg)] x 100

* cAMA (corrected arm muscle area, em?)

= [MAC(mid—arm circumstance) — (T ¥ TSF)]2/4IL7 6.5
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REE3 (kcal/day) =

BSAxEnergy expenditure (kcal/m’/hr)x24hrs
WHO/NAO/FAO formula

REE4 (kcal/day) =

[13.3 Weight (kg)[+{3.34 Height (cm)]+35

2) 2 EZEE| (indirect calorimeter) 2 0185 £
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Table 2, Comparison of predicted and measured resting energy expenditure

Number Resting energy expenditure(kcal/day)

Harris-Benedict formula 70 13669 + 74.4°

. . Body surface area formula 70 13420 + 974°
Predicted expenditure . .
Body weight formula 70 11714 + 155.8°

WHO/NAO/FAO formula 70 1287.8 + 106.6°

Measured dit Metavine 10 1582.0 + 150.1

tur
expenditure TrueOne2400 10 12682 + 152.9%%*

Values with different superscript within the same column were significantly different at p<0.05 by paired t-test.
#%% . gignificant difference between measured expenditures at p<0.001 by paired t-test.

Table 3, Pedometer counts during a day and activity time in

subjects
Time (hour) Steps Steps per hour
Before noon 4.0 + 1.0 3778.2 + 18534 1046.0 £ 556.7
Afternoon 124 £ 1.1 8243.1 + 2431.8 6665 = 196.0
Total 16.1 + 1.2 11981.2 + 30144 746.1 = 198.0
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Table 4. Classification of activities, expending time(min, %), and activity coefficient by 18 activity levels

Activity coefficient

Grade Level Examples Time(min)  Percentile(%) REE factor coefficient Time(min) Percentile(%)
1 Sleeping 529.2+92.5 36.816.4 0.9 0.33
2 Relaxation, telephone call 202.2+89.9 14.0+9.2 1.2 0.44
Very light 3 Listening to music 88.7429.1 6.2+2.0 1.4 0.09 1201.6+110.4 81.6+7.7
4 Washing, computer game 134.9+79.1 94155 1.5 0.14
5 Reading, driving 246.5+157.0 17.1+10.9 1.6 0.27
6 Studying 47.9+44.8 3.313.1 2.0 0.07
7 Attending school, movement 26.6+19.0 1.8+1.3 2.1 0.04
8 Manual work within the house 31.3%53.2 22+3.7 2.5 0.05
9 Wearing clothes 13.2+18.1 09+1.3 2.6 0.02
Light 10 Kitchen work 8.5+12.8 0.6+0.9 2.7 0.02 215.6493.1 15.016.5
11 House cleaning 5.84£26.0 04+1.8 3.0 0.01
12 Gardening 64.7+51.4 4.5+3.6 3.1 0.14
13 Shopping, walking 17.6+28.6 1.242.0 32 0.04
14 Nursing the baby 0 0 33 0
15 Scrubing, car washing 15.8+69.7 1.1+4.8 4.0 0.04
Moderate 16 Walking fast 1.145.7 0.1£0.4 4.5 0.01 16.9+69.8 1.2+4.8
17  Golf 0 0 6.0 0
Severe 18  Mountain climbing 6.0£16.6 0.4x1.1 7.0 0.03 6.0+16.6 0.411.1
Total 1440 100.0 1.74 1440 100

b Activity coefficient = [expending time(%) X REE factor] / 100
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Table 5. Energy expenditure by 15-min, check list for activity during a day (n=70)

Energy expenditure

Level  Examples Time(min) Percentile(%) (keallkg/I$ min.)
1 Sleeping, resting in bed 501.2+126.1 34.8+8.8 0.26
2 Sitting, eating, listening, writing, etc 559.2+168.0 38.8+11.7 0.38
3 Light activity, standing 156.4+87.9 10.946.1 0.57
4 Slow walk(<4km/h) 146.3+90.9 10.2+6.3 0.69
5 Light manual work 56.9+59.8 4.0+4.1 0.84
6 Leisure activities and sports in a recreational environment 12.1£33.8 0.8+2.3 1.2
7 Manuval work at moderate pace 0.2+1.8 0.01+0.13 1.4
8 Leosure and sport activities of higher intensity 6.0+23.6 0.4t1.6 1.5
9 Intense manual work, high intensity sport activities 184146 0.141.0 20

of competition

Energy expenditure (kcal/day) 2195.5+398.3

Table 6, Comparison of energy expenditure with daily energy intake (n=70)

Daily energy expenditure(kcal/day) Energy intake(kcal/day)

2374.7£249.6

Harris-Benedict fomula”
Fomula based on body surface area” 2331.24266.0
2033.5+313.2

2240.8+185.5
2195.54398.3

Fomula based on body weight’ 1714.9£551.2

WHO/NAO/FAO fomula"
15-min check list

b [655+{9.6xWeight(kg)}+{1.8xHeight(cm)}-{4.7xAge} ] xActivity coefficient(1.74)
& [Energy expenditure(kcal/kg/hr)x Weight(kg)x24]xActivity coefficient(1.74)

3 [BSA xEnergy expenditure(kcal/mz/hr) x24])x Activity coefficient(1.74)

& [{13.3xWeight(kg)}+{3.34xHeight(cm)}+35]xActivity coefficient(1.74)
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Table 7, Correlation coefficients between pedometer counts and activity coefficient

Pedometer counts(steps) Activity

Before noon Afternoon Total coefficient
Before noon : pedometer counts(steps) 1.000 -0.018 0.597*** 0.097
Afternoon : pedometer counts(steps) 1.000 0.791 %% 0.253*
Total : pedometer counts(steps) 1.000 0.262*
Activity coefficient 1.000

* 0 p<0.05, ** : p<0.01, *** : p<0.001
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Table 8, Correlation coefficients between expending times by 4 activity levels

Very light activity Light activity Moderate activity Severe activity
Very light activity 1.000 - 0.773%** - 0.553%%% - 0.418%%*
Light activity 1.000 - 0.080 0.589%**
Moderate activity 1.000 -0.114
Severe activity 1.000

*0op<0.05, ** @ p<0.01, *** : p<0.001

Table 9. Correlation coefficients between daily energy expenditure and anthropometric measurements

Daily energy expenditure (kcal)

H-B” B-w* BSA” wHoY 15-min check”

Weight(kg) 0.398** 0.78 %+ 0.497+#* 0.987%*x 0.798*%x
Height(cm) 0.220 0.361* 0.392%* 0.613%x 0.364%*
BMI(kg/m?) 0.301* 0.646*++ 0.304* 0.724% 0.637%%x
Body fat”(%) 0.250 0.370% 0.224 0.285%%* 0.381%*
Body fat’(%) 0.129 0.384% 0.167 0.524%%x 0.337**
Muscle(kg) 0.350* 0.581 %% 0.400* 0.634%** 0.617%**
Muscle(%) 0.128 0.041 0.094 0.112 0.066

TSF(mm)” 0.105 0.333* 0.128 0.461%** 0.269*

MAC(cm)? 0.359 0.654% %+ 0.392* 0.686*** 0.596%**

" measured by Bioelectrical impedance fatness analyzer

estimated based on triceps skinfold by caliper
Triceps skinfold thickness

Mid-arm circumference

Harris-Benedict formula

Fomula based on body weight

Fomula based on body surface area
WHO/NAO/FAO forrmula

15-min. check list
* p<0.05, ** p<0.01, *** p<0.0001
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