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AR E 2 AGAENRTRAL K eyt Al sk ¥ e Bba & F o F I
R 22 5 R0 RIEKREHFH (WHEEZ 140mmHg K47 77/B= 90mmHg )
s iS5 8 AZE Group A (H R 30 9 4iiT— R/ HHB=XR) ~ 8AZE
Group B (# X 10 9 4#iti73 k /HM=X) X 6 A%Z Group C » E#3&
& RE CHE 130-140 'k /5 - KM 128 > Group C FHFEFEFHRER
f 8. o IBRAT  HEF AT — kSR > AR 45 : ORRE  BRUEER -
SFERA TR o Ok A ¢ ZEkHHIE (TG) ~ @B (TC) ~ SEA
fi¢ % & B E 8% (HDL-C) - &% K 5% @ M Bl &% (LDL-C) -~ £ Bl BE i & %
J %% & W B 85b ) (TC/HDL-C) ~ 4 A7 ;4% (GC) ~ /& B8& (UA) -

%3t ¥ 7% one-way ANOVA 28 = tatg Bl HH » A EX EH t-test &
MmN R ERTHEBEELE ARARI AT R ENNE
Bz MAKNRTH AR » ¥ £ FEMEKEAE—F XA (Tukey)
HATFRILE  BMEKRERS p<0.05 - AFEABRALERE  OBALINRK
A RESEA THEGHR (4.5-7.8mmHg; 3.72-6.00%) ° Otk A ki f
& 789 TC 4 ~ HDL-C 48 + TC/HDL-C tf8 & UA 147 & 4 iE & 63 8k
KR OAETFRAOREERNMMERBAT  FXI098EHFT—R/
SHERBHFX 10 HMEITER/FBEZRGBRAINRT AH RESHF
YEGHIREEAE G ERFA-RE P E T RN 3058 AHE
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HETATENMBT 10 042N TR LRI ASITRBTELR
(304488 R) » FEEBTHBRRF X -

PREi : WA - mE - MME - MRS HE - REM

T HMRATR

REEFPEHK > GUEBRREEFEASHMNEE » 4 Tanji (1992) tHIEHE L » X
B9 5800 BH R F AR B S MM - Hardman (1996) 7R{8H » HEXEHE 16% B
AR 14% X ANBEEIME (KAFE= 159mmHg 547 = 94mm Hg ) » FIHRE
OB M SR ALMERRNEE  ERBERENH GRS BRTREHF
SHEEER  ERETEAEMEREGNEE  RAABHMNMEE - Tanji (1992) 51
FEYEEEAL) kD R (Joint National Committee on Detection, Evaluation,
and Treatment of High Blood Pressure, INC) BAREH I B M T EHE : SFRENF 90-
104mmHg & S8 %5 M - 8RN 105-114mmHg & £ oh B & . - & R ER
15mmHg A ELERBESME -

Hagberg (1993) 51 F % R #E 8 B 2 1§ & (American College Sport Medicine,
ACSM, 1990) HEMREENWEDR TBBROT - UFSEHREPHYA - 5:8:EH 3-
4 K ~ FRFTHH 20-60 778 - HOEB) R R /0 BEER 60-85% KER) » AlEE R B
AR - Fr % HFgefat ( Motoyama % A » 1998 ; Goldfine A 0 1991 ) » REHz
DAE iR S ES) 0 0] LIRS [0 M 10mmHg LA L -

BERWES (K89) BTHET "RABERERPENE, G ===
E, - R BRAESHEB =K BARRED 300 - FEBERBEA S ORE
LBEREE 130 K/ 43 BA L i Taubert F A (1996) 2] - SMEHEBERREA » (B
TREREERERE  EREREMNEIEMRERE - kG THEMOGHE A
EENSAEED  BOREERANEE  WRELAGHEBRDBE  AKED
FREEPAIBHRRASNRERS - ATUSKHE 2 RFEEYEORE  EMET M
B SAWFERR AN BN -

A HERF &

—  MAMBRSGX
FREURBHBEERE = « SERMBRABEL 22 MAHENS 28
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#116-18 RINE V4 » HLHF B AR » KHEEZ 140 mm Hg RAFRES 90mm Hg
9% AR MRSV - AERREMBAKESAM - Group A FHRIFTRIS 30 7
$ET—7K > Group B F#RSMIE 10 /- ##E1T =K » 55— Group C RiHIA - ED)
FAEREEIF  EHEMESSE LB 130-140 K/ 59 (LULPE B3 polar B#)
BHA1258 -

— ~ REEisRysa A,

R BERENATAFEARZHEHENTAH—AEH
HoBh : BINERSRARE HRERAETREHFRE O

=~ MRRBA LG ZE

OZBMRE (WER - FRBRRIFIIE )

o252 [ B DA 10 #E 5+ (SANKEN MODEL SM-301 # » TOKYO JAPAN) » S8 i
E(E—BE) RFRE (BLRT)  ABRNHMESR L RAZKB 5 2#EILH
BIARR > MRNCAELE AR _-KRIVEE  ARAGHERKERE=0.77 ~ FRET
=0.65 » p<0.05 ( #¥H » K88 ) o

OMB AT &R &

ABFFE MK 0 BRE R AT A R TR D R R P L AT B RN B 52K
PUF IMEE4 47 » #285RA OLYMPUS REPLY & #4474 o WS AEEMT ¢

L=MeHWAE ( TG » IE#&E 50-150mg - dIl )

2. @ BEER ( TC - E#%HE 140-230mg - dI'! ) -

3 BHEMIEEAKEER ( HDL-C % #i@ 36-60mg - dl'! ) -

4EE RS G EE R ( LDL-C 4% E 108-188mg « dI'! ) -

5. MEE R S EERERLA ( TC/HDL-C @ IEE&BE<S ) -

6. BRAGTIEE ( GC » E##%E 70-110mg - dIt ) -

7. %% (UA » E¥##E3.0-7.0mg - dI'1) -

- MEt A&

(L4 one-way ANOVA B = 7RIV MRME - RMEIHTEREHEBEEEZR > U
MEBSHMRIENES - O EE R t-test 5 =& A MMHE K MK TERES
EEEZA - OUEBESRH - RFRARSONEBRZHEANRER DRI HERS

BEREMR » EEEEERAHAE S DU Pk (Tukey) ETEHR LK - ®AHR
Hiat EEE KHEES p<0.05 -
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5 -HREXR

Hi#&—70/ B H Group A - Group B K Group C 7F [fi B fi&f K I #% 53 #r fiéf 447 §ff 180 A
WEEEZR  HNREERES (p>0.05) » HERRIERNEEEETE -

£— ZHANEERFIRENA T (ARLEER)

B = G(rs:g)A G;::}S))B G(r::};)c F{&
5 (mmHg) 140.00 £+ 11.14 137.75 + 6.69 145.67 + 10.33 1.23
£F358 (mmHg) 92.25 + 3.45 91.75 + 4.06 93.67 + 4.27 0.43
734 (mmHg) 108.12 + 3.48 107.08 + 3.75 111.00 + 6.18 1.38
TG (mg - dI'}) 98.13 + 41.48 100.00 + 35.80 97.50 + 65.16 0.01
TC (mg - dI-l) 182.88 =+ 38.54 176.88 + 27.28 177.00 £ 17.79 0.10
HDL-C (mg - dI'}) 47.00 £ 9.06 51.00 + 5.40 47.17 + 10.74 0.55
LDL-C (mg - dI'l) 118.25 + 36.10 110.12 + 27.22 117.83 4 14.99 0.20
TC/HDL-C 404 +1.16 3.54 + 0.81 3.95 +0.98 0.56
GC (mg - dI't) 87.38 £ 8.50 79.00 4 8.98 84.83 + 12.86 1.46
UA (mg - dI'l) 841+ 1.12 8.40 £+ 2.31 7.28 +£2.03 0.01
*p<0.05

Mm% — i fEN KIS E 0 Group A BE T 7.75mmHg ( B 140.0 & &
132.25mmHg ) - FFIEEEKHEE > t=3.06 (p<0.05) > {H Group B & T 5.12ZmmHg ( &
137.75 & = 132.63mmHg ) & Group C Lt # T 1.66mmHg ( i 145.67 # %
147.33mmHg ) - MR FRFEZR - EFRESH > Group A # T 45mmHg (
92.25 % 87.75mmHg ) » Group B 4T 5.5SmmHg ( i 9175 4% 86.25mmHg )
¥R FIEEAKYEE » 1=3.63 (p<0.05) - t=4.44 (p<0.05) » {H Group C RIR AL =R o
T39S 0 Group A BT 5.99mmHg ( 1 108.17 % 102.58mmHg ) * Group B
BT 5.37mmHg ( /5 107.08 F&% 101.71mmHg ) - EFIFAFEKHE > (=4.28 (p<0.05) *
t=4.01 (p<0.05) * {8 Group CRIRAEE =R -

R ZABGENERN MBS T ESOBFE R £ TG fil > SHIERAEREZ
R > ¥ Group B 5 TREHIMSS » 100.00 £ 35.80 TRES 77.75 £ 25.54mg - dI'! » t=
2.00 (P=0.09) ° 7E TC /iffi * Group A ZEEIFEE k¥t » 182.88 + 38.54 T 172.38
% 33.76mg - dI'! » t=3.11 (p<0.05) * {8 Grovp B % Group C IR EEEER - %
HDL-C 5 * Group B ZEEIEE k% » 51.00 + 5.40 ¥ 58.88 + 9.45mg - dI'! >
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t=-4.29 (p<0.05) ’ i Group A HIGHMFIES » 47.00 £ 9.06 ¥INFS 51.13 £ 6.66mg -
dit » =-1.93 (P=0.09) ’ {E Group C RIS FEE ER » BT+ BHIREINSK AT LA
31 HDL-C #91#i - #£ TC/HDL-C 4 ifi > Group A * Group B #i4 BE S & Z 2K
#4041+ 1.16 TRE 3.49 £ 1.04 » t=3.32 (p<0.05)  3.54 1 0.81 TR 3.06 &
0.83 » 1=4.46 (p<0.05) > Group CRIR HEEER -

R IRE RS A MR8 K 1R 3 AT fE SR R

BHRF o . . wH
i # *® # t-{il P {# #®it

ARF 1 fi& & Ve HIL K
W 4% BE (mmHg)
Group A 140.0 £ 11.13 132.25 + 8.31 306 0.02% M Group A,
Group B 137.75 £ 6.69 132.63 £ 6.61 2.26  0.06 B < Group C
Group C 145.67 £+ 10.33 147.33 + 9.60 -0.71 0.51
£ R B (mmHg)
Group A 92.25 + 3.45 87.75 + 3.62 3.63 0.01* 4  Group B <
Group B 91.75 £ 4.06 86.25 + 3.62 444 0.01* Group C
Group C 93.67 £ 4.27 93.00 £ 5.76 0.67 0.53
7 £ M€ (mmHg)
Group A 108.17 + 3.48 102.58 £4.62 428 0.01* # Group A,
Group B 107.08 + 3.75 101.71 + 4.41 4.01  0.01* B < Group C
Group C 111.00 + 6.18 111.11 £ 6.60 -1.04 0.92
TG (mg - dI'!)
Group A 98.13 + 41.48 88.50 + 49.00 0.67 0.52
Group B 100.00 £ 35.80 77.75 x 25.54 2.00 0.09
Group C 97.50 + 65.16 92.50 + 49.58 0.24 0.82
TC (mg - dI'!)
Group A 182.88 + 38.54 172.38 & 33.76 3.1 0.02%*
Group B 176.88 +27.28 173.00 £22.33 0.74 048
Group C 177.00 £17.79 174.83 + 16.83 0.68 0.53
HDL-C (mg - dI'!)
Group A 47.00 % 9.06 51.13 £ 6.66 -1.93 0.09 # Group B >
Group B 51.00 £ 5.40 58.88 £ 9.45 -4.29  0.01* Group C
Group C 47.17 £ 10.74 45.00 + B8.65 1.21 0.28
TC/HDL-C
Group A 4.04 + 1.16 3.49 £ 1.04 3.32 0.01* # =AM
Group B 3.54 + 0.81 3.06 + 0.83 4.46 0.01* EEER
Group C 3.95 £ 0.98 4.02 + 0.92 -0.52  0.63
LDL-C (mg - dI')
Group A 118.25 + 36.10 111.63 + 32.32  1.90 0.10
Group B 110.13 £ 27.22  104.38 £ 26.90 1.79 0.12
Group C 117.83 £ 14.99 118.00 & 18.36 -0.05 0.97
UA (mg - dI'l)
Group A 841 £ 1.12 7.01 £ 0.87 3.45 0.01*
Group B 8.40 + 2.31 8.05 + 2.18 2.32 0.06
Group C 8.30 £ 2.42 7.28 +£2.03 1.89 0.12
GC (mg - dI'l)
Group A 87.38 £ 8.50 88.63 + 6.16 -0.56 0.60
Group B 79.00 + 8.98 84.63 + 7.01 -1.96 0.09
Group C 84.83 + 12.86 88.17 £ 7.55 -1.33 0.24

RIEBZRER : * A% p<0.05 » # ARLAIERZREKEE
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£ UA /511 > Group A ZFIEHEZR K% » 841 + 1.12 TEE 7.01 £ 0.87mg -
dI'! » t=3.45 (p<0.05) + {8 Group B & F Mm% » i 8.40 + 2.31 T 8.05 +
2.18mg - dI'' » t=2.32 (p=0.06) * i Group C IR AREEER » ERthEIEY UA
EE THHMIER - ELDL-CRGC HE » —HUEWEEE=ZR -

B AT R

— « R I O [ P B R

AR+ S ERREINBEE > Group A WKEEEKE T 7.8mmHg -~ FREEBET
4.5mmHg RF ¥R T 5.6mmHg © Group B WIF3R B T 5.5mmHg & F 5 E#E T
5.37mmHg -+ 43 PIFEF] T EE K E (p<0.05) » {BIEHIHH I & FS08 > o] R AHERARE
e E A FEMBRIRS S B R mBARE -

BMEEEAKEBEEERANBMR (Albert A0 1994 ) » MEEEREALES
AEMBEBREERSMEYER > HMEEER - RIEEHE > KHRKEHE 140-
165mmHg - #F5E M 90-95mmHg 2 [H] » AP RMZEE 22 AEPRAMER > HbH
O NMRELTESMRERE » #1{440.9% > FLGEMSE N S MBS RENHEBIS -

Tanji (1992) 242 % » b= MR B H DS ACBEER 50-60% EE) - o] DAE XK
73R 15-20mmHg - Thadani (1996) 7538 &8 3-4 K ~ § R 30-45 73 EA KR
Ik 7] A5 % i B 10mmHg » Massie (1992) 2% » fF— &L 25 BB E® S
e > ERE SRR EE ol LUA RIS K FE R 10.8mmHg K 73R B 8.2mmHg °
#975 2/3 B9 SCRREE R 3 A M B T LU S I ME o Stewart (1998) #5110 LA 9 BHI TR
AWML > EB R 245 (IZRABE P - l&ﬁﬁ&ﬂﬁ? 7 £ 5SmmHg - FEK
KT 6 + 2mmHg » 4 70% I _ERIHFFE S 1G] » MBI 65 ERS 10.SmmHg -
&FFREK 8.6mmHg (R 154mmHg - &R B 98mmHg ) > MAHENFE T 1
EVNSEE B MR o MEERERZ2BREE P& ZIEIE - THEsR DR &ESHE D
#3860 ( Goldfine Z A » 1991; Tanji, 1992 ) o B3k (#8534 [ MR
TH QFEERKRAREZHHE ( Goldfine FA > 1991 ) » HEFAENZAELE
BETREREAMBUIHETE FHZASEEOBASRERBELRAE TR - it
0 EE BRERBMBRLEE MY NRGAELE  FAHRNEEMERELEHEE
de (B BATBAEE T T - Stewart (1998) 32 £ 38 By AE 6 11 AR T~ 5 A 8% I W 5L EE 9 B B
Bh & TR ABRASHF R TSR & N EHRR - A BEAGR B /Y T R B B8 & 5
BMI B MBHRR » XEBIEISREESENGFREH RV EARIENR - &
B IR ] AR M B o
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EEUEHOMEREXRNES S TUBSRERNSR - 12 ANREINIRE
MREHE (KRR -~ SRR~ 98 ) U LER FRISCR

Z ~ REINSEBRR MK S A ECVEAER

FHERFENBBE Group A & Group B #£ TC/HDL-C HJ Hufli B BARIR T &%
SRR 13.61% K 13.56% » #MEFIEEERKHE > HGroup CHBHEEER - HbLwl
B+ AR EINFTRENOMEERERRATF - BTG hill» —HIEREHEEE
R+ {87 TC 4 » Group A MEEIEEH K » 1 182.88 + 38.54mg - dI' TRXE
172.38 + 33.76mg’ - di’! (5.74%) » t=3.11 (p<0.05) > {8 Group B Tk 2.19% (p>
0.05) % Group C B3 B S &% R » Taubert A (1996) IRHWEHE » BV FHREN
TC HBEE R EHEE 170mg - dI' > KHRIMERSH Y EFBEN TCE =AM
EYEGEE170mg - d! > BENRRSNFVEOABEES TC 1 MHRHE
Denke (1996) HIWF 7545 2AHFTS o 7€ UA Sl Group A T 10.05% @ FEFIHEFER
AH# » t=3.45 (p<0.05) * {8 Group B T% 4.17% (p>0.05) K Group C iR FHEE =
B2 ARENBEESS S EN UA BEFESS 8.4mg - dI' » BREE MM 3-Tmg - dI
V) REEERNME - LDL-CERGCHEAH » IR AHEER

Goldfine % A (1991) faith > &% tEE&H o LUL N8N HDL-C {# > HDL-C &I
WERAEBRBSEISEKR > MeEINSEAEE P BETHBLEEFIBEBRASER
il HDL-C B #1308 © 8E4% - ¥ hn HDL-C 23R HE A — E R LDL-C fd > B2
HDL-C/LDL-C Kt {38 hnal 2.0 i ThRERI H F ;R % o i1 TC/HDL-C [ b fll IE & A —#&
BARS o RS AR O IERFEERE T RE

el SamEBREMN TG + TC/HDL-C 2t fE - LDL-C fE33 81K
HDL-C ¥ fti# & » ETCEHBEEBEHEBE R EFE AR ( Suzuki FA > 1998
Haddock Z A ° 1998 ) o Hurley % A (1988) % g - H | E &N B w38 M
HDL-C ti 13% (p<0.05) % K& TC/HDL-C i) M { 8% (p<0.01) o TG + M4
{1 BFF 20 35 S 4% 3 80 2| 8 7] 4 4% HDL-C & » Rimmer F A (1997) A 14-17 55 h 2
A 15 EiE S ESH D% B E HDL-C ik % A E 408 - AN EN&RE
USBE BT RHRES R T == AT, SRS e EEHEER.0BE 130-
140 R/ 4y » BEIE130 4788 B =K » £%# 1.83-2.11 AR /# » ¥ Group B 9
HDL-C fii b # 13.38% > Group A # HDL-C fii b7+ 8.08% - U@t L¥g i35 aEH HDL-
C Il L F 1% » BREERH 0 M BRI IR %K 3% » o & Group B & Group A "]
B A 0 5 SR (N PR R 2 24-40% ~ T ABFZERY TG fli Rk TC fEM R B RE WS - A%
ERES N ANME D TG BB EEA—F > BRAEFLSBER/Y  ROARNED
ALUE TG 8 T ( Suzuki A » 1998; Haddock Z A » 1998 ) -+ {BIRHHH L
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HigH - EHEN ALEE L™ TG f# (Tolfrey F A » 1998; Hardman & Hudson, 1996 ) °
Rimmer Z A (1997) 9% - B EMEHINERH TC BEETH - LEFEH
2k i 8 4S8 (Grandjean ZEA > 1996) ;5 {H Tolfrey (1998) #9@Fzealigd » +=8mM
BEEBHINRTHES TC EHEE TR -

BFEU ERB ST REXMAES > TABSRIAMAER 0 12 BARE
FE#E5H789 TC {8 - HDL-C fif + TC/HDL-C itfli K UA @i 5 Hi B IEE R RBER -

= TRFESHREANE RN

ENEBEN "R FRAGRIEBREONERET > ARGER - FREBERTFTYES
- ARTHEBATFHERXAIEAZRIRBEKE (p<0.05) » KHEEZLKEH » fEHRHE
kFBJHE > Group A K Group B #i¥{F{E1? Group C » ZE&FRE A1 * Group B
#FEER Group C » SR MR EIEH MESHE FTRAZE  HRNBSEREXRE
DEER 20-30 HHEU X FERE > ERAETYVBEIRB AT BEB RN 2K
ZX R MBRRE  EAHEBET IR

EOBAHEN _HATRERIABRE I TERER » £TG ~ TC » LDL-C -
GU k UA B AZFIHE K - £ HDL-C A @ s AR EESANERXEER » L
t 8k (Tukey) EfTHZ LB H B > Group B BEFE Group C » & Group A &
Group B Z[HB ERAZER » BURFERER 10 28:E&T 3 X » FE=KNRENK
¥ HDL-C f6H LARIKE » %5 Group C {HE Group A B EZ R - £ TC/HDL-C
WAEAE - R ESRANRAN X AIFR > EEFERHEBHB © Group A K&
Group B & Group C =fHIR HIfEIL MEEER -

Fr G DA LIBT3 AT T AR B FT ER BAENY R 0 N T RO G BRBONER
BT BR307EET R/ BR=ZKEZX 10 7BET =R/ FBZ X RED &
73 AR B R R H D O IRBOR R — 0 B — K Ehh e 30 58
APFRBHE T FREERIET 10 7S IR RBORR S R S TRELETA (30
FEIN) > TRBIEFHBERGA -

15~ 8% %

— 12 B RETSE MR E T EE T BAKE (4.5-7.8mmHg 5 3.72-6.00%) -

T 12 BEGRE AN AE M #4478 5 T #Y TC {6 ~ HDL-L i + TC/HDL-C H.f#i & UA
(EWEEENAAESELE: 398

EZRFESRHBABSNERET  FREAWREIHN Y NRIESE D E
KIS R R — Ay - HMER —RE P TR 30 58 RFEBRBETLT

[
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PARRFRET 10 7 BREINHEEBAX S AL ITRELELR ( 30 23#UA) -
TRBIFOENAN -

5 XK

s (K8 ) - F/FMBREEREEBRYROMH I ZRHLE - PERE
REREBRNA+N\FEEE2MHESEHET) - 221-226 -

HEHEER (KR89 ) - AN EEHAY - (8 L&) hitp://www.edu.tw/physi-
cal/index.htm -
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Effects of 12 Weeks Different Walking Training
in Borderline Hypertensive Adolescents

Jui-Hsing Lin

Kung Shan University of Technology
‘ Chin-Lung Fang

National Taiwan Normal Univerity

Abstract

The purpose of this study was to examine the effects of brisk walking as a
means of improving blood pressure and blood parameters in borderline hyperiensive
adolescents. Borderline hypertension was defined as systolic pressure = 140mmHg or
diastolic pressure = 90mmHg. Twenty-two adolescents were recruited from the Kung
Shan Institute of Technology at Tainan Hsien and assigned randomly to three groups.
Walking thirty minutes one time/per day included 8 adolescents (Group A), walking
ten minutes three times/per day included 8 adolescents (Group B) and control group
included 6 adolescents (Group C). Group C was asked to maintain their habitual
lifestyle throughout the whole period of the study. The walking intensity was the
heart rate 130-140 beats/minutes. The frequency of the exercise was three days a
week for 12 weeks. All subjects underwent the following measurements: resting
systolic blood pressure (SBP), diastolic BP (DBP), mean BP (MBP), triglyceride
(TG), cholesterol total (TC), high density lipoprotein cholesterol (HDL-C), low
density lipoprotein cholesterol (LDL-C), TC/HDL-C , Glucose (GC), and urea acid
(UA) were evaluated before and at the end of this study. The data were analyzed by
one-way ANOVA, pair t-test, and repeated two-way ANOVA to examine any
changes after the training. The statistical significance was determined at the 0.05
level. The Group A, Group B resulted in a decrease in TC/HDL-C (p<0.05), but no
significant changes were found in the Group C. The Group A’s resting SBP (-
7.8mmHg), MBP (-5.6mmHg), DBP (-4.5mmHg), and the Group B’s MBP (-
5.37mmHg), DBP (-5.5mmHg) decreased significant (p<0.05), but no significant
changes in blood pressure were found in the Group C. These findings suggest that
12 weeks of different walking training can improve blood pressure and decrease TC/
HDL-C in borderline hypertensive adolescents.

Keywords: adolescents, blood pressure, hypertension, blood parameters, brisk walking.



