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Basal metabolic rate of overweight and obese adults in Beijing

ZHANG Ying WU Jinghuan HONG Ping MAO Deqian ZHUO Qin
CHEN Xiaorong YANG Xiaoguang
National Institute for Nutrition and Health Chinese CDC Beijing 100050 China

Abstract: Objective To detect the basal metabolic rate( BMR) of overweight and
obese adults in Beijing to investigate the correlation of BMR with body composition and to
find a better BMR estimated equation for overweight and obese adults in China. Methods
The BMR and body composition were detected with indirect calorimetry and dual-energy X-
ray absorptiometry. The correlations of BMR with body composition were used by Pearson
correlation test. The measured BMR data were compared with the estimated values of
commonly used equations. Results The study involved 85 adults. The BMR of overweight
and obese adults were significantly more than those of normal BMI ( P <0.001) . The BMR
of obese people were significantly more than overweight( P =0.036) . The measured BMR
was significantly correlated with lean body mass( r = 0. 865; r =0.784) in overweight and

obese adults. The measured BMR was negatively correlated with fat mass in overweight
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people but not among the normal BMI and obese people. The BMR average bias of HENRY
equation and LIU equation were less than 2% respectively the difference was not
significant( P > 0. 05) . Conclusion The BMR of overweight and obese people is higher
than normal healthy people. The important factor affect BMR is lean body mass. The impact
of fat mass on BMR is uncertain. HENRY equation and LIU( =18) equation are suitable
for predicting BMR of overweight and obese people.
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Table 1 BMR predictive equations
/ /(kJ/d) /(kJ/d)
HENRY ° 18~30 51W +3500 47W +2800
SCHOFIELD ¢ 18~30 63W +2896 62W +2036
HB’ =18 278 +58W +21H -28A 2741 +40W +8H -20A
LU ® =18 S58W +1741H - 14A -470S + 227
HARRIS ° 66.47 +13.57W +5H - 6. 76 A 655.1+9.46W +1.85H —4. 68A

(1) w  H: ;A ;S ( =0 =1)



5 741
1.6 2
SPSS 16. 0 o 2.1
+ 0 85 42
( ANOVA) LSD 43 24.4 o N N
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( Pearson ’ s (P<0.05),
correlation) o P < 2,
0.05 0
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Table 2 Characters of participants
(n=15) (n=15) (n=12) (n=15) (n=15) (n=13)
/ 24.422.0 24.8 +2.8 24.921.9 24.3+1.4 24629 23.3+2.6
/em 172.4 4.4 172.2£5.7 171.8 £2.9 159.7 6.1  161.3 £3.9 160.2 £7.0
kg 62.5+5.7 77.6 £7.0Y 89.5+6.1¢'? 53.1+£6.0  67.2 +4.4 79.6 +11.5" 2
BMI/( kg/m*) 21.0+1.8 26.1 1.4 30.3+1.6"7 20.7+1.4  25.7=x1.1" 30.9 +3.4"?
/em 76.9 +5.3 89.7 =4.8" 99.0+5.8"7 71.7+3.5  85.6 4.8 95.1+7.817
BSA/m’ 1.77£0.09  1.96 0. 121" 2.11 £0.09" 2 1.60+0.10 1.75+0.07'"  1.90 +0.18'?
FM/kg 12.46 +4.26  19.95 +3. 127 31.47 £5.38""? 1546 +4.18 26.28 +3.81'" 34,42 +6.57""?
% BF /% 19.36 £5.62  25.97 +3.90'"  34.98 £4.13"? 2914 £4.67 39.13 +4.06'"  42.43 +3.24"
LM /kg 51.25£4.69 57.06 +6.18""  58.11 +3.77'" 36.95+2.99 40.70 £3.06'"  46.45+6.71""?
BMR/(kJ/d) 6471 =163 7364 +330'" 8000 + 623" ? 5220 +213 5985 + 166" 6648 +467'" ?
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P <0.05; (2) P <0.05
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Table 3 Comparison of values between measured and predicted BMR
HENRY SCHOFIELD H-B LIU HARRIS
(n=30) 5824 +587 5881 £723 6019 844!V 6206 +693'" 5838 +749 6162 + 684"
(n=30) 6715 +734 6798 +785 7050 +893'" 7017 £855'" 6797 769 6968 +842'"
(n=25) 7263 +758 7277 +863 7682 £988'" 7487 +961'" 7394 + 881 7436 947"
(1) P <0.05
2.3
(r=-0.484) ,
4, BMI
(r=0.959) (r= 3
0.937) ; X ( DXA)
(r=0.865;r=0.784) . .
(r=0.848;r=0.782) .
(r=0.373) BMI 10 X
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4 ( BMR)
Table 4 Correlation coefficients between basal metabolic

rate and anthropometrie-considered variables
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