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Application of Relative Fat Mass Equation in Korean Adults
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Background: Body mass index (BMI) has limitations in determining body fat percentage and body fat distribution, and causes misclassification of body
fat-defined obesity. As high body fat percentage is associated with mortality, an accurate assessment of body fat percentage is considered clinically
important. Recently, Woolcott and Bergman reported a relative fat mass (RFM) equation which calculated the body fat percentage using the height
and waist circumferences. However, as RFM has been studied only in European-, Mexican-, and African-Americans, an assessment in Asians was
needed. Therefore, we aimed to evaluate the applicability of RFM in Korean adults.

Methods: This study included 7,733 adults who visited a Sanggye Paik Hospital Health Promotion Center from May 1, 2016 to November 12, 2018. BMI
and RFM were calculated by measuring height, weight, and waist circumference. The total body fat (TBF) percentage was measured by bioelectrical
impedance analysis. We compared the BMI, RFM, and TBF percentage to assess the applicability of RFM in Korean adults.

Results: RFM had a statistically significant correlation with TBF percentage in both male and female (male: p=0.808, R?=0.653, female: p=0.766,
R?=0.587, P<0.001). In the Bland-Altman plot, RFM showed good agreement with the TBF percentage within the 95% confidence interval.

Conclusion: The RFM equation can be used to predict TBF percentage in Korean adults.
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AR AR 7,733 5, HAI2 5,28278(68%), 792 2,45178(32%)
oI, Bt Lol 47} 48.7+0.144, 51.240.2341Act B42] 3
F BMI= 25.0£0.04, REM=Z 24.0+0.05, TBF percentage+= 24.4£0.08
ot} oJA9] B BMIE 23.440.07, RFMS 34.9£0.11, TBF
percentage = 33.340.129TH(Table 1).

2. Total body fat percentage® Hy59| A2t
HAFHEAolA] TBF percentager= /33 oJ4doll 4] BMI (¢=0.756

vs. 1=0.777, P<0.001), REM (1=0.808 vs. 1=0.737, P<0.001)Z} 5-2] 5t oF
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Table 1. Characteristics of study subjects

Mi Ji Lee, et al. Application of Relative Fat Mass Equation in Korean Adults

Table 2. Correlation between TBF percentage and variables

Characteristic Al Vil Rl

(n=7,733) (n=5,282) (n=2,451)
Age (y) 49.5+0.12 48.7+0.14 51.2£0.23
Body weight (kg) 68.2+0.14 73.0£0.15 57.9+0.17
Height (cm) 166.5+0.10 170.8+0.09 157.2+0.11
WC (cm) 83.4+0.11 86.1+£0.11 77.6x0.19
BMI (kg/m?) 24.5+0.04 25.0£0.04 23.4+0.07
RFM? 27.4+0.08 24.0£0.05 34.9+0.11
TBF percentage (%)° 27.2+0.08 24.4+0.08 33.3£0.12

Values are presented as meanztstandard error.

WC, waist circumference; BMI, body mass index; RFM, relative fat mass; TBF, to-
tal body fat.

*RFM equation: female=76-(20xheight/WC), male=64-(20xheight/WC).

TBF percentage is measured by bioelectrical impedance analysis.

9] AAHAE EHct AA| Aol Al TBE percentages= RFM
(1=0.853, P<0.00N)¥ B &< F23 ¥ JHUAE = v,
BMI (1=0.471, P<0.00)2H= 13t o] AHTAIS EJARE E

TFERL wjHok= AAlo] AR AT Table 2).

3. Total body fat percentage®t HAE9| 3| EM

e AR FJARAS ol8sto] AA 9 AT} ool A BMIL}
RFM-Z B3l TBF percentage S l|&dh= AE 37141 Folglom
27AR)E Foto] AdAe wskqlth @49 49 BMIS| R?
2 0.558 (P<0.001), REM2] R 0.653 (P<0.001)°] 1L, Aol =
BMIC] R 0.638 (P<0.001), REM2] R*2 0.587 (P<0.001)°|3{c}. A
Al ARl A= REME] R2E 0.740 (P<0.001)Q1 BHH BMIQ] R%-E
0.224 (P<0.001) HTH(Table 3).

4. Total body fat percentage?} relative fat mass2| x|
=4
TBF percentage2} RFMO| ¥A]ot= FE=g SRI5) 7| 99, &+
S4%ke] B ZpelE 750 Bland-Altman plote ©]-8-3F I
(Figure 1). @49 H9 MD+E -0.419 (SD: 3.314, 95% LoA: -6.915,
6.078)%.01, o1/d2] Z-¢- MD+= 1.620 (SD: 3.950, 95% LoA: -6.122,
9.362)°191tt.
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) TBF percentage
Variable
r P-value®

All

BMI 0.471 <0.001

RFM 0.853 <0.001
Male

BMI 0.756 <0.001

RFM 0.808 <0.001
Female

BMI 0.777 <0.001

RFM 0.737 <0.001

TBF, total body fat; BMI, body mass index; RFM, relative fat mass.
2Correlation coefficient.
bP-values are calculated by partial correlation analysis adjusted by age.

Table 3. Regression analysis between TBF percentage and variables

Variable i3 SE P-value® R AR?
All
BMI 0.473 0.022 <0.001 0.224 0.224
RFM 0.860 0.006 <0.001 0.740 0.740
Male
BMI 0.747 0.017 <0.001 0.558 0.558
RFM 0.808 0.012 <0.001 0.653 0.653
Female
BMI 0.798 0.022 <0.001 0.638 0.637
RFM 0.766 0.015 <0.001 0.587 0.587

TBF, total body fat; SE, standard error; AR?, adjusted R?; BMI, body mass index;
RFM, relative fat mass.

2. standardized regression coefficient.

bP-values are calculated by regression analysis.

R2: coefficient of determination.
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W1 wzol AAFES Bs] Frlole A2 YRz F83)
Al AAZI. 22 152 Wooleott? Bergman-> 719} {2]& |2
AAHES AAFSF= relative fat mass (REM) 5412 YH519c 1
2Lt REM2 A, WA A, ofZ27 A wl=ele e s A
0] oblolele] Tt H7} Wasieh Heb 2 a g 4
1914 REM 8 7154l o] ot 17 2,

HPE: 20169 5EHE 20189 119 1297F] 7A735ZATE ] gt
7733789 4& WLz sk 7], A, sElEdE 45t
BMI, REME& AAFE 5 bioelectrical impedance analysis (BIA)Z &7
St AAYE vlaste] gE=QloflA REM A8 7Hs 82 Bk
ct.

A3} e 2o A REM total body fat (TBF) percentage 2} 5412
O 7 FoJ3t AR EAIE 7HATHE: p=0.808, R*=0.653, ©J: B=0.766,
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