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Adequate nutrition is important in maintaining optimal health. Malnutrition can expose individual to
increased risks of morbidity and mortality. The purposes of this study were to determine the basal
energy expenditure (BEE) of Korean healthy subjects and TPN patients using Bioelectrical
Impedance Analysis (BIA) method and to compare these values with those predicted by Harris-
Benedict equation (H-B). BEE values measured by BIA were compared with predicted BEE values
by the H-B formula in 59 clinically stable TPN patients and 65 healthy volunteers. In healthy
volunteers and TPN patients, statistically significant differences were not shown between the BEE
values measured by BIA (1392.5 Kcal and 1325.9 Kcal) and those predicted by H-B formula (1384.1
Kcal and 1270.1 Kcal). In male volunteers, statistically significant differences were not shown
between BEE values measured by BIA (1670.7 Kcal) and the H-B formula (1550.9 Kcal), but in
female volunteers, statistically significant differences were shown between BEE values measured by
BIA (1194.8 Kcal) and the H-B formula (1265.6 Kcal). In male TPN patients, statistically sig-
nificant differences were shown between BEE values measured by BIA (1453.5 Kcal) and the H-B
formula (1335.9 Kcal), but in female TPN patients, statistically significant differences were not
shown between BEE values measured by BIA (1126.4 Kcal) and the H-B formula (1167.2 Kcal). In
normal healthy volunteers, 90.8% of BEE values measured by BIA and in TPN patients 89.8% of
BEE values measured by BIA were within 15% of BEE values predicted by the H-B formula in
non- obese subjects. In conclusion, BEE values predicted by H-B formula or measured by BIA can
be applied to non-obese Koreans. However, these values should be confirmed with Indirect
calorimetry for Koreans. (Kor. J. Clin. Pharm. 1999; 9(1): 19-26)
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Table 1. Baseline characteristics of Normal healthy volunteers and TPN patients

Normal TPN Patients
total male female total male female
(Mean+SD) (Mean+SD) (Mean+SD) (Mean+SD)
Age (yrs) 375+123  40.9%13.1 351+114 5494129 56.6+122 525+139
20-29 24 6 18 1 0 1
30-39 17 10 7 6 3 3
40-49 9 2 7 14 7 7
50-59 11 6 5 14 9 4
60-69 4 3 1 18 14 4
70-79 6 3 3
Sex
Male 27 36
Female 38 23
Height (cm) 163+7.4 168.2+7.2 159.3+4.8 163.41+7.7 168.2+49 156.2+5.1
Actual Weight(kg) 589+114 67.3+118 529+6.4 56.81+10.6 599+99 519x+10.1
IBW (kg) 57.1+6.1 62.3+53 53.3+3.2 579+64 62.31+3.6 515+34
% of IBW (%) 103.0+t14.2 107.6+132 998+14.1 985+164 964+14.8 101.84+18.6
BMI (kg/mz) 22.1+3.2 23.7+29 209129 212135 21.0+34 214%+38
% of fat (%) 224+6.2 18.0+5.2 2554438 225485 19.1+72 27.5+8.1
Hydration of FFM  0.71+0.01 0.71+0.01 0.71+£0.02 074+0.03 0.75+0.03 0.73+0.03
TBW (J) 323170 39.0+59 27.6x23 324+59 35.8+49 272126
LBW (kg) 458+100 549189 39.3+3.8 43.8+8.3 48.1+7.0 37.11+48

IBW: ideal body weight BMI: body mass index: weight(kg)/height(m?)
FFM: fat free mass TBW: total body water LBW: lean body weight



A} 237013ict. BIAS] A 231 assied] 95%
ole) AWEE HEon, 24 5 o) BFL A

&34 HB &|&4]3) v]2sigdct. a2, Age] Al

37 712 3 ARl A4 BIAZR 24 =] 9o} A
1= sict. 2733 A A3 TPN fAte] S22 Table 1
off Vellisict.

TPNE 5o Wt ¥}1e] 8 AP $]9k(sto-
mach cancer)o] 157(25.4%)°]%1 3, o)A} (colon
cancer) 1274(20.3%), A t(rectal cancer) 11%(18.6
%), 234 (intestinal obstruction)°] 5%, A]=<}
(esophageal cancer) 39 ©]%i1, 2 & FAA AR
ZAYS(ADS)3 F4 ¥ A< (acute pancreatitis) $-0)
9151 ch(Table 2).

TPN o d4e JF 12.61+13.2U2 5444 79
A7 Foqgion, a7} T HF Qe
1712.6300.7 Kcal/day 2, 30.9+ 6.9 Kcalkg o] %It}

BIAE &% 7|2AIF H-BAlE B3 7|24}
%S 8|2 ZI= Table 3o Vhehigich, & <14
A7 A F+EAT)oA BIA E3) 249 7|20
A3 H-BAl2 2 4|33 712 d)A}ek2 242} 1360.8
+281.5 Kcal£} 1329.91+205.7 Kcal 2 #-2]3F Afo)
A cHP=0.325). A7} AAFAA 71 xhAleE 4}
Aol BIAE 53 34 33} H-BA o2 &%

Table 2. Main diagnosis of TPN patients

Diagnosis Total Males(N) Females(N)
Stomach Cancer 15 12 3
Colon Cancer 12 7 5
Rectal Cancer 11 7 4
Intestinal Obstruction 5 5 -
Esophageal Cancer 3 3 -
Others 13 8 5

Table 4. The comparison of BEE ratio (H-B/BIA)
outside + 15% range

- H-B/BIA Normal TPN Patients
6/65 (9.2%) 6/59 (10.2%)

0.81 0.83

1.19 0.81

1.21 0.83

1.20 0.81

1.19 0.73

1.19 1.15
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1546.6+263.1 Kcals} 1428.0+236.6 Kcal o 2 §-2] &t
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2 24% 7|29 ks HBASE d1&% 3te )
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Table 3. The comparison of basal energy expenditure values by BIA and H-B

BIA Mean+SD (Range) H-B Mean£SD (Range) p-Value
Total subjects 1360.8 +281.5(864.0-2265.0) 1329.9:+205.7(968.0-2044.0) 0.325
Normal subjects 1392.5 +304.0(966.5 +2265.0) 1384.1+215.2(1064.7-2044.6) 0.857
TPN patients 1325.94-250.7(864.0-1969.0) 1270.1 +176.9(968.6-1871.8) 0.167
Total male subjects 1546.6+263.1(1038.0-2265.0) 1428.0+236.6(968.6-2044.6) 0.009*
Total female subjects 1169.0+131.4(864.0-1521.0) 1228.5+90.3(980.9-1386.4) 0.004*
Male volunteers 1670.7+270.4(1199.0-2265.0) 1550.9 £246.6(1064.0-2044.6) 0.095
Female volunteers 1194.8 +116.6(966.5-1450.0) 1265.61+59.4(1149.9-1386.4) 0.0015*
Male patients 1453.5+214.6(1038.0-1691.0) 1335.9+£177.8(968.6-1871.8) 0.017*
Female patients 1126.4 4+ 146.0(864.0-1521.0) 1167.2+109.3(980.9-1311.0) 0.279

*Significantly different (p<0.05) (2 sample t-test)



Table 5. Baseline characteristics of male and female subjects

Heightt Weight ¢ % of IBWt - TBWtY BIA t H-Bt P Value
(cm) (kg) fat (kg) )
male 168+6.0 62.8+11.6 185+6.5 509+8.7 37.1+5.7 1546.6+263.1 1428.0+236.6 0.009*
subjects
female 158+5.1 52.7+7.8 265+5.7 384143 274+25 1169.0%1314 122851903 0.004*
subjects

* Significantly different (p<0.05). t expressed as Mean+S.D
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Table 6. The comparison of basal energy expenditure values in normal healthy volunteers and TPN patients

by BIA and H-B
Normal Mean+SD TPN Patients Mean+SD p-Value
BIA (Means+SD) 1392.5 +304.0(966.5-2265.0) 1325.94+250.7(864.0-1969.0) 0.1869
H-B (Means+£SD) 1384.1+215.2(1064.0-2044.6)  1270.11+176.9(968.6-1871.0) 0.00167*
*Significantly different (p<0.05)
Table 7. Correlations (r-values) between BEE values and the characteristics of the subjects
Fat LBW Age Height Sex TBW Weight
BEE 0.1107 1.0000 -0.0855 0.7544 -0.6714 0.9780 0.8883
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