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Walking to Affect BMI Changes: A Case Simulation of Body
weight Control Group
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After literature review, and complying data and formulas relevant
with basal metabolism calorie consumption, and weight conversion from
unburned calorie this research develops a dynamic model to test the
possibility and the scale in weight control through walking to school
program. The before and after data of a weight control group from
Tainan’s Hsin-hsing elementary school is used to simulate the scale and

to test the hypothesis. Evidence shows that weight control program can
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be substituted by walking to school program. An obese 6-grade boy can
lose 8 kilograms in a year after spending 46 minutes walking to school
200 days a year. It also reveals that to achieve the same effect of losing 1
kilogram after joining the weight control program in two months, one can
chooses spending an extra 18 minutes walking to school 5 days a week to
gain the same effect. It is therefore proven theoretically that the calorie
burned by walking to school is significant to make a difference in weight

control. Walking to school is a good health promotion program.

FRERE : $1T EE (Walk to School) ~ BEEE &858 (Body Mass
Index) ~ BEE 2| (Weight Control) ~ f#ER{EE (Health

Promotion)
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ST ED R 88 AR T HRTTE A MR TR (333 F
#) ) L SR BN - AR SRR
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" B L EIENES 2 19 RS IR EE AR E T R
B SR e H AT AR P —EEE R B8 E =58 ( Body Mass
Index - fijf BMI) B E MM - g — It Fls B s n ruEt &
Jik > BMI R8s » (8 E AT BAE BREs A i =R sl s (Twells
et al., 2007; Matheson et al., 2008) °
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B SEEERBGRANETEARIT N BML = #58E (kg)/ H& (m2)
PEECH A R B SS an i EEAE BMI B 22+ 10% » 552085 [A] - BMI
fRm BRI AR » #REE BMI Apfh 22-25 o YRR ARHIR S -
WA S5 E 5% (Whitney et al., 1998; Parikh et al., 2007) - LR
AR PR AR ER A B S o S AR EE PR BMI - FRAEE
i) BMI {E(Whitney et al., 1998; Delgado-aros et al., 2004) - #7%%
e - R BMIRHSE S EER T o i g A dE s - B
A : LR ~ DBRIIE B ~ BETZ ~ A2 - BMI [ o
TEEPIRIESR RS - CHE SRR EEREER 24 > BLUHERR
R fe b IR 2 BA AGHE i(Whitney et al., 1998; Kyle et al., 2003) -
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(BMI==) | (BMI>=) | (BMI>=) | (BMI==) | (BMI==) | (BMI>=)

2 152 17.7 19.0 149 173 183
3 148 177 191 145 172 185
4 144 17.7 193 142 17.1 186
5 140 177 194 139 171 189
6 139 179 197 136 172 191
7 147 18.6 212 144 18.0 20.3
8 150 193 220 146 188 210
9 152 19.7 225 149 193 21.6
10 154 203 229 152 201 223
11 158 21.0 235 158 209 231
12 16.4 215 24.2 164 216 239
13 17.0 222 248 17.0 222 246
14 176 22.7 252 17.6 227 25.1
15 182 231 252 18.0 227 253
16 186 234 256 182 227 253
17 19.0 23.6 256 183 227 253
18 192 237 256 183 227 253
=18 192 23.7 256 183 27 253
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9 2 {8 H EZERIRRAE > WARIHERE = RIFEE > BRI 40 758
AHE) - AEILHIFLA 3 S BATRRRECEAR B - AL 36 7524
o TR FIER RS 30 N0 4l 83.33% > REANIECRMAIR 2 FIER 3 -
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P % 3 AT &1k 5% BMI
5@ | BeE BMI & BE BMI HEE
A | 147.1 | 73.1 | 33.78 | 149.5 | 71.5 | 31.99 | -1.79
Z | 147.9 | 64.4 | 29.44 | 148.7 | 62.8 | 28.40 | -1.04
> [ 155.9 | 71.7 | 29.50 | 156.2 | 69.8 | 28.61 | -0.89

< | 160.0 | 66.3 | 25.90 | 160.5 | 68.6 | 26.63 0.73
> | 150.6 | 68.1 | 30.03 | 151.7 | 65.7 | 28.55 | -1.48
> | 154.7 | 69.3 | 28.96 | 155.6 | 68.5 | 28.29 | -0.66
3 152.7 | 68.8 | 29.60 | 153.7 | 67.8 | 28.75 | -0.86
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P %2 A R bk BMI
) g% BE BMI 55 e BMI me
Z | 148.7 | 59.3 | 26.82 | 149.1 51.9 | 23.35 | -3.47
A | 153.0 | 74.2 | 31.70 157 71.8 | 29.13 | -2.57
Z | 140.7 | 54.8 | 27.68 | 143.8 | 52.3 | 25.29 | -2.39
x | 149.8 | 69.8 | 31.11 | 151.7 | 67.9 | 29.51 | -1.60
% | 146.0 | 58.5 | 27.44 | 147.4 | 56.5 | 26.00 | -1.44
% | 145.4 | 58.2 | 27.53 | 147.3 | 57.5 | 26.50 | -1.03
A | 141.2 | 56.3 | 28.24 | 142.7 | 55.3 | 27.16 | -1.08
A | 150.6 | 62.0 | 27.34 153 61.2 | 26.14 | -1.19
Z | 151.4 | 63.0 | 27.48 | 153.7 | 63.2 | 26.75 | -0.73
| 163.2 | 83.2 | 31.24 | 164.1 81.5 | 30.26 | -0.97
% | 144.6 | 57.3 | 27.40 | 146.9 | 57.2 | 26.51 | -0.90
A | 154.9 | 65.9 | 27.47 | 157.5 | 64.9 | 26.16 | -1.30
» | 158.7 | 67.6 | 26.84 | 161.1 67.2 | 25.89 | -0.95
X | 141.7 | 56.2 | 27.99 | 142.9 | 54.6 | 26.74 | -1.25
> | 157.0 | 67.0 | 27.18 | 158.5 | 65.3 | 25.99 | -1.19
»x | 164.8 | 74.6 | 27.47 | 166.7 | 74.7 | 26.88 | -0.59
< | 150.2 | 65.7 | 29.12 | 153.6 | 64.7 | 27.42 | -1.70
| 146.4 | 66.3 | 30.93 | 148.3 | 64.6 | 29.37 | -1.56
< | 156.3 | 68.0 | 27.83 | 160.2 | 68.9 | 26.85 | -0.99
X | 148.3 | 58.1 26.42 | 150.7 | 58.5 | 25.76 | -0.66
| 160.1 82.0 | 31.99 | 162.1 79.9 | 30.41 | -1.58
* 156 69. 1 28.39 | 157.9 | 68.6 | 27.51 | -0.88
| 163.5 | 80.7 | 30.19 166 83.3 | 30.23 | 0.04
| 166.7 | 82.3 | 29.62 | 167.7 | 82.2 | 29.23 | -0.39
P3| 152.47 | 66.7 | 28.56 | 154.58 | 65.6 | 27.29 | -1.27
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— T RERRE T HKT e R TR HURE R - fE S RV
BB BR T OREISE - SRR G RIS L - SRACIRS R H Pk
R H > FELLATEEVEFERY 4 200-300 keal(Whitney et al., 1998; Johnson
et al., 2006) - GIA—{1E 75 F W2 s H FTae i -Rig AT RS 1,200 keal -
THSPEEft 5 H R MAC ) R % BEL 425 A 1,000 keeal /i
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N R 2R

(153cm 2ATF)

LiaaEg
(156-165cm)

A R 42
(165cm 24 k)

FEHE

1500 ~ 1800 kcal

1600 ~ 1900 kcal

1800 ~ 2000 kcal

A

1200 ~ 1500 kcal

1400 ~ 1600 kcal

1600 ~ 1800 kcal

A

1000 ~ 1200 kcal

1200 ~ 1400 kcal

1400 ~ 1600 kcal
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CREFRIAE

MEHB B ERA CRFTEDIH
AR B4 XUAL - A

FoRpRR ¢ http:/hk.geocities.com/letskeepfit/energy.htm (2008)
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N R 2R

(153cm 2A7TF)

L@FR
(156-165cm)

R 22
(165cm 24 E)

oA

1900 ~ 2100 kcal

2100 ~ 2300 kcal

2200 ~ 2400 kcal

gy A

1700 ~ 1900 kcal

1800 ~ 2100 kcal

2000 ~ 2200 kcal

AP

1500 ~ 1700 kcal

1600 ~ 1800 kcal

1800 ~ 2000 kcal

EoRpRR ¢ http:/hk.geocities.com/letskeepfit/energy.htm (2008)
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3 %
10 & 2200 kcal 2100 kcal
13 3% 2700 kcal 2400 kcal
16-18 % 3100 kcal 2200 kcal
18-35 &, 2800 kcal 2000 kcal
35-55 &, 2500 kcal 1800 kcal
55-75 &, 2100 kcal 1500 kcal

E kAR ¢ http:/hk.geocities.com/letskeepfit/energy.htm (2008)
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= BITHEMEER

ATIEFEENERA T - TATIRRE RIS /A ) =R TR x
FFEDATEIERE < SITHRA-REE AR < —FhPieEE
DIFREGEEN) < K " PTake RIS /A ) ]S T 21riakeR
MREEE - HRHEETTIERER RIS EER BB - "k
HY R TIR A BEE | - R TTIR N ) RS B R A R B i
RB&EEHT 1.5 N8 » BT FERIRF R A 23 738 - 2K[El%G 46 73
Gt DU AEA AR - AT R R B, PRI —4F B2
REL 200 KA - TAATHARESEIAFE ) SRATRINRRREL T IAHEEL
& 6kcal(Sharkey, 2002) -
“EERDER

HEE D SR > TEERGE ) R T WAHEE L ok T RRe
HEE ) (AR RORER s B B ) » PR SRR SR S S 5
HIRS " B E SRS - WIARS T DU B N TS AR E P S M
HRIHSE 66.67 ATIERETRERE -

ERHEiEs

4 BmERD EHERSF

A~ BITRHEER

JRERAEA > gy AR A RO BRI TR BB FERRANT - B
PRUAOIGE R - AR R TR ES A TR > FHIR A e R R
B NREE T - EBR43ER: BMI SEFIITIRAIAENE » K| HISE
H BMI ([ EEEAIFRARELUT - EE P 55 152.47 270 RElE
H 66.67 3T 1SR EII S iR 17.85 22T -
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T B/ NS BRI AR - BROERS R |
— ~ BITHERAR

LG B )G B P i SRR SR A A RS ~ BRE P fER!
S B R RS 28.68(kg/m”) » REHAIEIRHER] - S3SMIRBHT R
/N2 A s S VB S B AR - BRIHOTR AT 23 0 > — KoK
[MFITFAT 46 STEECREFALRREIE) o Il —fk - IPATATEL
B 7.97 I3 > IR HEERRITUITE N 2.36 2407 - MR MK
S 61.07 AT - SESE RHRHEIIREZ 26.27(kg/m®) » BE(HEACE
HiE > (HEEE MEETZ - AR RAE SR I S e BRI
2 25.55 > WA EKEE > RERE R T -

BT BRES B

years | Boy calorie | Add weight | Walk lose W | After W in | BMI
in a day that year
0 1, 900. 00 0.00 0.00 66. 67 28. 68
1 1, 900. 00 2. 36 7.97 61.07 26. 27
2 1, 900. 00 6. 00 7. 30 59. 77 25.71
3 1, 900. 00 6. 84 7.14 59. 47 25.58
Final 1, 900. 00 7.04 7.11 59. 41 25. 55
Untitled Teble (1)

HEELIE KA S - DA TR B EAEE — iR % > WA — N
WG B AR WG BT T IRIE —F Mm% -
AR > RS TTREE W > AR R E R AT RE
FHERRD > BEE D > DA TR R E RS TT R T RS

K Gy
BB AR o
1: add weight 2: after W in that year 3: walk lose W
1 T
——
2 n,

1

21 35

3

1 — = l 2

21 #;__-———-1

3 g 1

0.00 1.00 200 3.00 4.00

*age 1 ‘fears 1213 B4 2008438548
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=~ REME ST

AR ST 220 SR B Rs B R IE R - &
S NS IR B R - R TR AR BE B i RS BoE R IR R AR
TR sk RS ELRS 17.85 20T iRFILAETY ASCHERSARI > nl153% 8 iR -
FHIE S S B e EE R T R AR R - I 17.85 T
IKf > DIPTSR N IEAE 6.0 KREVEINS » FHIES
17 103.08 434 » — AR ATYKEE 17.85 2407 DAL — WS A5 iR
P A ] LR N A B RO A BRI S SRR M- LRi L

k8 RBRERERECRE 17.85 AF)E R LB FiTEM

years | after W in that year | expect lost W | Expect calorie | spend time

0 66. 67 17.85 137, 445.00 103. 08

= fRERREERGIHMER B » BH TR

A e B B N B PRI S A S B - A S IR RS (8 H
IRG EELPZEIBT » (E RGP I S B & 1,900 keal > Al
HIESATZ A — R A EFIRSSCR - RS EZERIPTER rI A > il
TIRTRAEE T 1 AT #o AEABEE 1 7 SRR RAR
A% 9 - PRI RGY - B RIRG E LRI H 2 B > JIE
RERRDAGHSTAINATFEINIAT 3.16 738 > Fiil =
INEAEARS BIRF RS T 18.96 34 » B RT DIAERIBRAIRI(E H A2
I H AZERIPEATRIKE | 2T AURUR - KA B B 2RI AR
& - EE HAAWRASENE HP TE > AIABEE] - L 7,700 AK-RAN
AR 1 N T RS EE o AEEAEER 248-257 KR IRIBLEISRS TR A
VR > (EEA AN B R AR - DT TR R I & AR S MUYy
B IRIRYaR -

9 BRABIMFATHMEAZ D 1 27)

Years | after W in that year expect lost W expect calorie spend time
0 66.67 1.00 7,700.00 3.16
1 61.07 1.00 7,700.00 3.45
2 59.77 1.00 7,700.00 3.53
3 59.47 1.00 7,700.00 3.55
Final 59.41 1.00 7,700.00 3.55
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s BUBESTRR ——F 2S5 TRH
(—) BUBREEMAT—  DATIR A

10 : HFXFATEHEZE BMI #1u R

AT | BASRA | BRRE | SARD —FHRBE BMT &
# (kcal) A EFH Ao BE

15 n4% 1900 2. 36 3. 38 65. 66 28. 24

3l 4k 1900 2. 36 6. 98 62. 06 26. 69

46 5% 1900 2. 36 10. 36 58. 68 25.24

MEET—4 2 FHIAT 46 8RR 58.68 10T > 17 31
AR 62.06 AT 0 AT 15 BRI 65.66 13T 0 FEREINT S
TTHRFIEIBR, » YRR R TR ] LIRS W A\ AL s R e A T
AR SR By H AR - DUECR HEE AT LUK, -

(Z) BUEEEAT - FRALAREE R

& 11 B g n40% BMl #1ex Rk

G 3

\

FEMH | HAH -
. . | WBREE | ,
HHEZ | RS . mOREE | —F%HE | BMI &
A% & 3 o
EE) (kcal)
3 RF 1900 2.36 5.18 63. 86 27. 47
6 XF 1900 2. 36 10. 36 58. 68 25.24
10 KAF 1900 2. 36 17.26 51.77 22.27
13 AF 1900 2.36 22.44 44. 60 20. 04

E BB ELNE N I N ENRESBEM(BEATE N FAREY I AT
FAEBERMHARBTHO0 AT S e | 2] NERESEMAHENE
HI0RF > RENF16 X ENRERSTBEMBHBEHIIRF -
TemEFBEADEREAER S D17 8GER) 4 8 T B S S E S e
BN — R T DABHEE N o AR S R EE) o A B A
(Manson et al., 1999 HAN—E#AT > FrLAFHZR 10 AT LLGEAIEI A1 HE
B T AR M i m o
(=) BREST= - S H- SN E

%12 B HRAELE BMI #1um R

HAFBRERRE | MREE | 4
(keal) £ 5 3 po wmOME | —FrEE | BMlA
1700 0.00 10. 36 56. 31 24.22
1900 2. 36 10. 36 58. 68 25.24
2100 10. 90 10. 36 67.21 28.91

B/ N AR R B ZE DT ER B S H (R 1,700 JR-RIFF > 17—
FRRIIBGERESY NRERS 56.31 20T » BMIfHES 24.22 5 HHUREEHLES
AHTEIEBCEML 1,900 RRIEF > 55— ARG EIgN 2.36 4
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Fro BT RIS E RS 58.68 22T BMI IS 25.24 S RIES HLS 2,100
KAHEF » BB AEFIEE I 10.9 A7 IR EES
AT B R RSO TR RCR « FTLARS A H P E e -
B BRI S TS R Y -
4~ MREER

AR BMI et ey S e R 2] 5 28 B A B 42 a1 0 S5 g {18 )
g2 BT EAEE 26 (Kyle et al., 2003; Delgado-aros et al., 2004;
Johnson et al., 2006; Parikh et al., 2007)> E2EHITE L1 TE BMI Bl
R Bt {E 25 (David et al., 1997; Hoefer et al., 2001; Cooper et
al., 2003, 2005) - [ A5 EAEER) S SEGHERIE D) - R
IEANELE— MR E A T ] DU RS5EE) - SR E D Bt
et AR TTR ~ BUEEEEEEEE B BMI {ERYS b 7 s i
Ry MTEIEENE - HERCE R AT RE B St AN 728 2 TR N B S BN 3L
AR AR > AERZ R 2 (8 R A B B THERS - FT
DIk Z BEEERIEREE N - A v] DUt e BR R B AN 1 Bl
AET T E R SRR - RS RIS AT B HEE SR B - E0T 2003
. Gaffron $EER[3 T RUGHERZDAT  BasRllEg A - 502 2006
. Garrigue ZEIRASE » {5 AT DUF AR RSB HE (ot - If7 L]
i K B B AR P& 22

AP AR B A R AR B A A S AR BB A HIT T
HOFIANRENN LA S R N e B R Y B G - G HR N
HE R E RIS fEE v LGSR S TR A TR T EI
HERTROR © R T DI B DR A e B E = -

{h > ieaR iR

—_ ilf

AT BRGNS « B - BRI - R - ST
PO AR A s R T B 4 A S 8
R T SR BRI  WERRH S 3 L 4T
B AVSRISIEAI T 18.96 534 + FSHEITK » {ERT(E H I
PO T A B R ST, - BT bR B B P 5
BMI {5 PRI I » FHETE = Tt 120 HBEE) - 2 ST
REES LR AN - PRIL B RS 2 U R IR » 4517 B
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FebF 51k -

IREAMENPEREE > AR EPITE R AR —IE 2 K] -
AHHZ R R RIS FEBAE 1T ~ B el B ek (s B B RS
fHF2(Hu et al., 2001; Wagner et al., 2001; Dickinson et al., 2003)tH35E
IR —ERFE R e R L NEE S ERUE - R LURAE
R ZGEERITRZE B (] DUERIHRY - MGHEE - A
TR > SRt B AT R T LR B A G L HEA G E N
Fren] DB H SR P E R H AU 25T THI R s
E o RERETREA T -

—ER

RSN % SRR A s B M S /e (Sallis et
al., 2002; Merom et al., 2003; Timperio et al., 2004; Julie, 2005) » 5 7E
BB o IR © RETIERIMERN DA EA A ~ ZGE 4 S ~ R
et ~ 22 Sa0 5 R B R AR T T BB - 2 TR R - R B
it S B SRR E TR - R DUE 2D N DAaa s ~ A fE
e it BRI A LU 5 PR R B R T S T 2k
SR -

AN ZE R B RS IR E R AR D > iz T BEST
TR T E R  UERERE RN - P DURS R 2
BEHER > RARAIGEERELLE - nDASE BaiR T - ARl E L R Ra ik
ZIKELE AR A SR S E Y o FTDUREE S S =g N BMI
EAYERR > LR HFERIIRME] - RFORE RS BMI (YA S S =
ST BB S EN S -

25X

Lo 5 M B A Ak BN & sk 25 1T BB PR E G M ub
http://www.euro.who.int/transport/modes/20021009 1
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