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Comparison of Measured and Predicted Resting Metabolic Rate
of 30-40 aged Korean Women

Jung - Sook Lee - Ga - Hee Lee - Eun - Kyung Kim'
Dept. of Food Science Kangnung National University

ABSTRACT

The purposes of this study were to measure the resting metabolic rate(RMR) of 30-40 year old women and
to compare it with values predicted using published equations. Body weight, height and body fat of subjects
were measured. RMR was measured by two indirect calorimeter(method 1 and method 2). RMR was predicted
using various equations. Average height, weight and body fat(%) of subjects were 158.6cm, 59.1kg and 30.9%,
respectively. The RMR(1621.24301.5 kcal/day) measured by portable indirect calorimeter(method 2) was
significantly higher than RMR(1447.44223.6 kcal/day) measured by typical indirect calorimeter(method 1).
Comparison of measured RMR with predicted RMRs suggested that there was a least difference in RMR
predicted by equation of Cunningham. According to RMSPEs(Root Mean Squared Prediction Errors), equations
of Cunningham and body surface area were found to predict measured RMR(by method 1) most accurately
(within 239.1kcal/day and 232.9kcal/day, respectively). The fat free mass and fat mass - adjusted correlation
showed that measured RMR(by method 1) had negative relationships with muscle mass(r=-0.873) and fat free
mass(r =-0.866). The equations of Cunningham and body surface area provide relatively accurate estimates of
RMR when determining energy needs of 30-40 aged women. There arc needs for development of RMR
predicted equations that are derived from large samples of Korean.
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Table 1. Anthropometric measurement of subject

Mean+ S.D. Range
Age(years) 372+ 42 30~46
Height(cm) 158.6% 4.8 142.6~169.7
Weighi(kg) 59.148.7 448~712
Body mass index(kg/m’)” 235432 17.6~33.8
Body surface area(m’)” 1.60£0.11 137~194
Body fat(kg) 183£528 169 ~341
Body fat(%) 309%5.5 19.8~49.8
Fat free mass(ke)” 40.4£47 32.0~593

D BMI = Weight(kg)/Height(m)’
2 BSA = Weight(kg)"® x Height"(cm) x 0.007184
 FFM = Weight(kg)-Fat(ke)
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Table 2. Comparison between measured resting metabolic rates(method 1,2) and predicted resting metabolic rates (n=57)

{unit : keal/day)

Differences (Predicted-Measured)

Resting metabolic rate MeantS.D.
Method 1 Method 2
Measured
Method 1 1447442236
Method 2 1621.2 £ 301.5%**
Predicted
Harris-Benedict formula 13337+ 895 -114.5 £225 5%+ -291.6 +276.5%**
Body surface area formula 1388.5+100.3 -59.8 £227.1%%% -236.1 £276.1%**
WHO/NAO/FAO formula 1351.0£1233 96.6 + 235 5%+ 2740 £ 274. 1%+
DRIs 1295.9+90.8 -151.5 4225 5**+ -328.1 £ 276 4%**
Cunningham's formula 1388.7£103.2 -58.8 + 240.8*** -226.9 £297.5%+*
Mifflin et al's formula 12374 £1054 210.0 £ 228.9%** ~387.3 £ 276,14+
Owen et al's formula 12194 £ 629 -228.0 £221.8%** -403.7 £ 281.5%**
Liu et al's formula 1240.0 £ 131.1 -207.4 £237.9%%+ -385.4 £ 273 9%**
Significant difference between measured RMR by method 1 and predicted RMR : at *** : p<0.00]
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Table 3, VO, max and adjusted measured resting metabolic rate
of subjects

Method 1 Method 2

VO, max(ml/kg/min) 355 £ 39 389 £ 9.7%xx

Resting Metabolic Rate(kcaliday) 14474 + 223.6 16212 + 301.5%**

Resting Metabolic Rafe(kcalFFM) 362 + 6.5 40.3 + 7.8+

FFM : Fat Free Mass
Significant difference at * : p<0.05, ** : p<0.01, *** : p<0.001
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Table 4. Root Mean Squared Prediction Errors(RMSPES) for each
predicted resting metabolic rateds(RMR) compared with
actual RMR(Method 1) value

Prediction equations ih rank order RMSPE(kcal}
Harris - Benedict 251.2
BSA-BMR 2329
WHO 252.7
DRIs 270.0
Cunningham 239.1
Mifftin et al 309.2
Owen et al 316.8
Liuetal 314.1
Method 2 306.3

(63.4+6.8kg)0] R} -2FAM445.1+5 3kg) B} L-0f5t
A E%on] FAYARFE Y2H(1868+239%cal/day) 7}
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(33283 Ikeallkg)HT} GofabA wokeh oje} 7
it FA] A2 Fo] FAAgY] L A=
8% 899U HojErh g oA Y 2049
A 64M19) A9l d ZiZHE dF 33.3+13.74),
382+153A), AAM 19.6£5.21%, 30.245.29, FFM
57.0+7.87kg, 39.7+4.43)9] FAARRKY 1669.54351.1,
o 1296.04229.7kecal)S AAFFo R e 7o
Y ZHZb 28.6+7.12kcal/FFMS}  32.0+5.57kcal/ FFM &

Ledeh2).
W 1o Q1A ZAE FAAE o) 54 7t
HEYPACHH 2) 2 o5 BAomRE 259 F4

At 7ke] 2}o], & RMSPE(Root Mean Squared
Prediction Errors)Z}& Table 40 vleRf2ic}l. RMSPE
L ERE T e
1 gke] AA Bt -3 Aoltk RMSPEE Ak
S A EY, Cunningham FA)(19)0]4 45
RMR3} A= RMR7}] RMSPE7} 239.1kcal® 7}4F

Table 5. Pearson's correlation cosfficients of predicted resting
metabolic rates with measured resting metabolic rate

Method 1 Method 2

Harris - Benedict 0.178 0.417%*
BSA-BMR 0.189 0.408**
WHO/FAO/UNU 0.176 0.417%*
DRIs 0.182 0.416%*
Cunningham _ 0.096 | 0.240%*
Mifflin et al 0.184 0.405
Owen et al 0.168 0.416%*
Liu 0.180 0.418%*
Method 2 0.512%#*

Significant difference at * : p<0.05, ** : p<0.01, *** : p<0.001
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