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An Approach to Body Surface Area Calculation And Effects of
Related Living Factors on Teenagers in Taiwan

Abstract

Body Surface Area (BSA) has been used in many clinical conditions to calculate the
percentage of burned area, to evaluate the nutrition status - the unit of the metabolic rate, to
determine the need of fluid supply or the medicine dosage requirement. So precise measurement of
BSA is very important, however the human body is an irregular shape, a laborious task using the
geometrical method. To establish a simple quick formula to guide the therapeutic treatment is a
necessity. Also the rapid growth phase during the adolescent stage might change the BSA in some
way. BSA has not been established for the teenagers in Taiwan. To investigate this issue, a total of
1209 healthy elementary and junior high school boys (623) and girls (586) aged 10 to 15 in Taiwan
were recruited by random selection. By use of anthropometrical measurements and a health
questionnaire to the subject simultaneously, the data was analyzed statistically. The results revealed
that a quick adequate formula derived from the body height and weight for Taiwan teenagers was
determined by the formula, BSA = [ Height (meter ) x Weight (Kg) +37 1, the Taiwan
teenage “rule of the nine” of BSA is different from that of the adult, and that the frequency and
the duration of exercise, the diet habit, and the duration of sleep significantly influence both body
growth and weight. These findings may provide significant references for the physicians to treat
the clinical conditions of teenagers in Taiwan.
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PUAPOE > [ 2SR SRR O ) T 2 2

(2) Haycock's formula® 7* =4 F 1%} 10 {lird §d > 12 {85 » 40 WpI == 19
iRy & HO8L M S E TRk > B el e pu 2o 0

(3) Gehan's formula’ ** 7% ¢ F 1557 401 {f ~ (ELF[pHS 5558 229 * > 5-20 5%
Fo42 &5 20l HE130 & ) e

(4) Mosteller's Formula™ =2 4 7* 2V g ERAFIVT » LB (RFERRRL L 250 T
By E SRS s IR R IR

RSV A ¢ 4T 2 S D R Y TR ) ﬁ'?
B L B .i(p<0 OOOS) . ﬁpt &A 11209 |[+ Hﬁ# D B > Ty
H R UL > I AR ] - P\'[% ﬂiﬁmmﬁ[ﬁ_h O

3~ % [":ﬂE’T SN f’@fk
A IE USRSV o RLE ] Excel AGEIEER - TV TR 5 IR o
SRS = BRI e SR - 8 A A
b PRIl BRIV R RS AR R L (R B
BEEREOT N 0.9545 7 0.9100) (L) » JE=2t 20 5 o

[R5 (T IH/DIPJ’?W: EPEEEE © 2R PR (IR L 2T ) /37 [
%ﬁ@iﬁﬁpﬁﬁpﬁﬁiwﬁﬁﬁu@ﬁ?ﬁo

Ea AL LN R il En S e b ) AT UL S

o | VI | o
CES Bt R e R
£y F 5 b EJTTRL A prr A, 4
|?§;§Eﬁ?‘ PER |Bsa =ke - m/ 37y 0977 | 1101|0273 | g i
the formula of DuBOIS 1oy _ 0007184 (K™ - em®™) | 0976 | -8326 0.000 |E/EEHE B E

and DuBois

Haycock's formula  [BSA =0.024265 (cm™™ - Kg™*™) 0.975 -5.368| 0.000 | EEH = B Tt

Gehan's formula BSA =0.02350( cm™™* - Kg"'"*™) 0976 | -10.481] 0.000 [¥BF#= B &t

Mosteller's Formula  |BSA =(kg - cm / 3600)" 0.977 | 10.915| 0.000 || &= Bt
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# i 10 7% 11 % 12 3% 13 3% 14 7% 15 %
~ 67 * 105 * 102 * 155 * 145 * 49 *
£y (cm) 139.99+7.20 144.67£6.77 151.3819.63 162.6918.25 166.9316.81 168.5816.86
HIE (Kg) 37.69+10.87 40.1319.21 46.12+12.87 55.1412.31 59.71£12.73 59.75%12.26
IS (cm) 53.19+1.77 53.61+1.78 53.94+41.78 55.6611.95 56.15%1.77 56.00+1.75
S (cm) 10.011.02 9.90+1.45 10.32£1.50 10.59+1.88 10.8911.47 11.2241.27
#'4](cm) 29.18+2.94 29.7142.75 30.802.88 32.8412.46 33.7742.69 33.3612.26
izl (cm) 43.43£2.93 45294275 47424451 51.17+4.81 53.6014.08 55.8047.21
a5 (cm) 66.76£11.22 68.8119.73 71.0449.96 76.24£10.34 78.12410.05 78.50%9.98
T HER (em) 25.3642.03 26.09+2.05 26.96%2.36 28.90+2.56 29.4612.47 29.3813.16
HEERER (cm) 02.4544 45 22.5243.61 23.2743.73 24.8813 .48 25.9043.52 25.643.59
T HES (cm) 28.71+1.87 30.25+1.75 31.592.58 34.0312.62 34.7612.26 35.3842.02
R (cm) 16.06+2.91 16.1812.44 16.80£2.42 19.01£2.71 19.50£2.88 19.1143.24
=75 (cm) 7.09%0.58 7.4340.74 7.7740.80 8.4310.75 8.6440.80 8.420.80
< 45 cm) 5.38+0.39 5.5140.39 5.7310.47 6.1540.47 6.1120.48 5.89%0.38
5l (cm) 34.62+1.60 35.5312.16 37.7743.12 41534321 42.6412.87 48.4615.47
B = (cm) 40.40%7.56 40.84%6.62 42.1246.35 4217623 44.2026.62 48.89%5.88
/|l (cm) 33.44+2.33 34.8812.52 37.2613.82 30.6413.61 40.55%3.11 40.7313.72
| BUHR cm) 27.2045.74 27.81%5.84 29.2345.97 30.606.29 31.426.59 30.8616.43
3= (cm) 22.4141.63 22.68+1.94 23.5442.13 24.40+1.93 24,971 .64 24.911.68
22.69+1.74 22.94%1.76 23.79+1.86 24.77%1.52 25.16%1.43 24.88+1.45

Tall ¢ ﬁﬁJ == (cm)
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B = cm)

BTG 10 758 1178 12 5% 13 5% 14 5% 15 %
T 76 * 81 * 121 * 141 * 125 * 4
£} (cm) 139.89%7.77 145.9947.07 152.0146.64 157.1745.67 157.9945.25 159.29%6.16
BIE1 (Ke) 33,3447 55 39.4748 64 43261891 50.06£10.55 50.7549.04 52.0318.25
P (cm) 52.47¢1.74 53.16t1.57 53.9412.08 54.95¢1.70 55024171 54.8611.62
i cm) 9.90%1.09 10.21%1.14 10.56%1.02 11.02%1.25 10.8241.27 10.85%1.44
557 (cm) 27.7382.02 29.1542.03 29.87+1 81 30.58£1.82 30.42£1.88 30.68£1.50
Yl (om) 43.6913.24 45.1242.83 46.7613.23 48.97%2.89 48.9513.07 49.36:2.91
i) (cm) 62.73%7.69 66.7718.00 68.8417.95 71.9249.71 72.04%9.50 730548 94
HHES (cm) 25.2812.17 26.67¢1.78 27.50t1.89 28.20t1.78 28.1611.81 28.44%1 .61
RS Cem) | 2041286 21.7782.97 22.42%3.00 24.1043.07 23.9242.98 24.0042.65
™ S (em) 28.26£2.07 29.64£1.80 30.78£1.60 31.41£1.65 31.33+1.54 31.94%1.70
CEPESem) | 1491183 15.69t1.86 17474223 18.5242.42 17.0842.09 17.96£2.53
=5 (cm) 7.2540.63 7.5440.69 7.8140.76 7.79%0.51 7.8040.73 8.0520.73
< 45" (em) 5.25%0.35 5.31%0.34 5.55%0.47 5.6910.41 5.55%0.36 5.64%0.51
i em) 31.2543.25 32.9842.95 35.8343.47 37.84%3.11 37.4843.13 39.0043.98
R em) | 4212611 44.60%6.58 453126.22 45.66%6.71 49.4626.50 48.49%5.54
/| (cm) 29.90%2.08 31.1042.05 32,1541 .84 33334202 33.19%1.86 33.6741.67
PR em) | 26168544 27.78%5.54 28.50+5.93 29.3546.24 29.54+6.49 29.86+6.64
B3 = (cm) 21.91£1.70 2.71%1.17 22.51£1.80 20.84*1.40 22.94%131 23.04%1.48
21.61£1.32 20004132 20.14%131 22535111 22.70£1.17 22.68£1.16
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