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Comparative Study on the Basal Metabolism used by
Douglas-Scholander and Sanborn Metabulator Methed

Dong Jun Kim, Myung Hee Kim and Ae Soon Chung

Department of Physiology, College of Medicine, Ewha Womans University, Seoul, Korea

Two methods have been widely used for measuring basal metabolic rates (BMR), Douglas
-Scholander (open circuit) and Sanborn-Metabulator (closed circuit ) methods. The latter has
been used more by clinicians, since the process is simple. But it is not as accurate as the Douglas-
Scholander method.

We measured the BMR of 938 healthy individuals who were selected at random, using a Douglas-
Scholander method. The lowest value of the 6 measurments in three days was taken from each
subject in the basal state.

A single determination of BMR also was made with the Metabulator for 684 individuals.
‘We applied both methods for 13 subjects among them who have same physical conditions.

The results obtained were as follows:

1. The mean value of BMR with the Metabulator is significantly higher than Douglas-

Scholander method by 9.2%.

2. The Metabulator can be used for measuring BMR, since the normal value is generally less

than 15% of BMR. But one may considered that there is likely errors about 10% in Metabulator

method.
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Table 1. BMR by Douglas-Scholander and Metabulator method
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Subi Surface Dougles-Scholander Metabulator
uhleet Aee ?I;Za) voCI;Srsne C;) 2 92 Cr?lzl}l sed ull\"lil:e N?{‘é'N Cal/m?/hr| Cal/m?/hr
A/min) | ~* ” min) | (g/hr)
1 20(F> 1.44 4.94 2.52 3.0 | 148 0.334 0.83 30.1 36.0
2 20(F) 1.45 4.30 2.71 3.6 | 146.5 | 0.164 0.75 31.4 37.0
3 20(F) 1.58 5.44 2.78 3.5 | 190 0.208 0.79 35.1 37.0
4 20(F) 1.41 5.36 2.47 3.0 {161 0.201 0.81 33.4 36.0
3 20(F) 1.51 5.36 2.53 3.1 | 166 0.261 0.82 32.0 38.0
6 20CF> 1.52 4.96 2.70 3.7 1179 0.124 0.82 34.4 36.0¢
7 20(F) 1.37 7.08 2.14 3.0 | 177 0.154 0.84 37.7 35.2
8 20(F) 1.54 4.98 2.97 3.5 [ 174.5 | 0.186 0.85 33.0 32.5
9 20(F) 1.46 5.80 2.85 3.1 |179.5 | 0.218 0.91 35.8 36.3
10 20(F) 1.44 4.60 2.46 3.2 | 147 0.114 0.76 29.8 38.0
11 20(F) 1.43 4.34 2.84 4.3 | 171 0.114 0.85 34.9 36.7
12 20(F) 1.55 5.76 2.37 2.9 |167 0.252 0.82 32.0 37.4
13 20(F) 1.49 5.19 2.94 3.5 | 181.7 |0.278 0.84 35.1 38.5
Mean=£S.E. - 33.431+0.64 31.5+0.42
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Table 2. BMR of Koreans by Douglas-Scholander method

Male Female
Age
No. of case Cal/m?®/hr/(Mean=+S.E.) No. of case Cal/m?/hr (Mean=+S.E.)
5 5 53.4+2.54 9 51.1+42.27
6 32 _ 53.7::0.56 20 51.3::0.67
7 18 50.7%£1.03 18 49.5:+1.20
8 27 50.9+0.60 20 48,740.74
9 15 48.3+1.11 23 47.3+0.98
10 13 45.2+1.27 29 45',1i0‘ 89
nm | 2 47.3:£0.85 11 45.2::1.05
12 28 45.2£0.74 32 41.8 0.76
13 24  41.8%0.76 22 40.3:10.38
14 26 41.8%0.33 23 38.6£0.73
15 27 41.1+0.63 31 37.3%0.65
16 ' 14 40.6+0.99 9 35.140.63
17. 12 '39.3-£0.46 11 35.6240.96
18 12 38.8+0.32 18 ) 35.7+0.87
19 28 37.6+0.36 35 36.5+0.76
20 26 37.6:0.61 32 36.5-+0.60
21~24 26 37.1x0.96 46 34.42£0.53
25~34 24 38.440.78 37 36.040.67
35~44 21 38.64+0.87 36 35.040.67
45~54 23 36.44:0.58 30 36.020. 49
55~ i 9 34.0%1.10 16 33.124-0.95
Total 430 508
Table 3. BMR of Koreans by Sanborn Metabulator
Male Female
Age
No. of case Cal/m?/hr MeanZS.E. No. of case Cal/m?/hr Mean=+S.E.
21~24 16 40.8:£1.32 19 40.0%1.25
256~34 85 40.3+0.89 82 39.0%1.18
35~44 117 41.10.73 123 37.9:£0.82
45~54 92 38.940.59 77 38.041.03
55~ 37 37.5:0.94 23 37.1%0.99
Total 347 324
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Fig. 1. BMR of Korans.
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