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Seasonal Variations in the Basal Metabolic Rate of Korean Airmen Volunteers
Kae Yol Lee, Sun Ho Chee, Seung Kil Hong and Yang Ho Sung

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

(Director: Prof. Young Sun Cha, M.D.)

Contrary to most of European and American investigators failed to find out the seasonal variations
of basal metabolic rate in man, Japanese and Korean investigators reported the increase in winter,
decrease in summer season. But the causes of variation were not found clearly.

To find out whether metabolic acclimatization to climate could be arise or not in human being,
the basal metabolic rate was determined monthly for a period of one year in Airmen volunteers who
live in Seoul, with 9 [ Collins spirometer.

The results obtained were as follows:

1. The average ambient temperature was lowest in February (—5.88°C) and highest in July
(27.34°C).

2. Basal metabolic rate was lowest in June and highest in December showing seasonal variations.
Interestingly, the increase of basal metabolic rate followed after the drop of ambient temperature
below O°C (December) and the decrease followed after the elevation of ambient temperature from
optimum to hot (June) or cold to warm (March).

3. Mean skinfold thickness increased in spring, decreased in winter.

4. These findings indicate that the basal metabolic rate of Korean reveals the seasonal variation
affected by ambient temperature highly.
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Table 1. Physical characteristics of subjects

. Age Height Body weight B.S.A
Subjects gy “(em) kg)  (md)
Choi. S.C. 22.0 167.5 59. 8 1.68
Hahn. H.S. 23.0 169.5 63.5 1.72
Lee, YK.» 220 162. 0 49. 8 1.52
Chang. J.S. 21.0 173.5 58.5 1.70
Kim. N.S. 23.0 166. 5 61.0 1.68
Kim. S.J. 24.0 169.5 62.5 1.72
Mean 22.5 168. 08 59. 18 1. 67
+S.E. 0. 47 1.71 2.21 0. 03
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2. F 8+ %5 (Lean body mass)

TR ukA 58 ST o8 AR A E S
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ol ¢4 Lange ¢ %] Al (Cambridge Sci. Ind. Co.A|Z)
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AW A S A1 42, Fat Weight (kg)=0. 653X
MST(mm) +3. 914 &5t AZs el

3. BMR &3
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kg(mean+S.E.(24 7}a 43ty a, 496 58.75+2.31
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Fig. 1. Annual variations of physiological characteri-
stics.
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Table 3. Annual variation of basal metabolic rate in
individual subjects

BMR Kcal/hr/m?

Subjects Lowest  Highest Difference ér?er:;lal
Choi, S.C. 39.47 54.07 14. 60 43.98
Hahn, H.S. 38.02 46. 34 8.32 42.23
Lee, Y. K. 38. 66 47.90 9.24 42.68
Chang, J.S. 32.00 39.90 7.90 35.63
Kim, N.S. 36.22 44.85 8.63 41.17
Kim, S.J. 35. 40 44.45 9.05 39.95

Mean 36.63  46.25% 1119 40.94

+S.E. 1.22 2.09

* p<0. 02

o n »R

b

% change of BMR from annual mean

o4 & 12 16 20 24 28 X
Air temperature
Fig. 3. The monthly basal metabolic rate expressed
as percent deviation from the annual mean as
a function of the air temperature. The num-
erical figures indicate the month of year.
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