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53910309: MAJOR: EXERCISE AND SPORT SCIENCE;

M.Sc. (EXERCISE AND SPORT SCIENCE)
KEYWORDS: PROGRESSIVE INTERVAL TRAINING PROGRAM/ OVERWEIGHT/

OBESE

PIYAPONG SAYSAWAT: EFFECTS OF PROGRESSIVE INTERVAL TRAINING

PROGRAM ON BODY MASS INDEX, BODY COMPOSITION AND MAXIMUM OXYGEN
CONSUMPTION OF OVERWEIGHT/ OBESE FEMALE COLLEGE STUDENTS.
ADVISORY COMMITTEE: SOMPORN SONGTRAKUL, Ph.D., DHAMMANANTHIKA

JANGSAWANG, Ph.D. 96 P. 2015.

Objectives: The purpose of this study was to study the effects of progressive interval
training program on body mass index, body composition and maximum oxygen consumption of
overweight/ obese female college students. The fifteen overweight/ obese female aged 18-23
years. The experimental group received progressive interval training program at 70-80 percent of
MHR (3 min intervals at 70-80 percent of maximal heart rate, each interval separated by 3 min at
50 percent, 40-60 min per session, 3 day a week for 8 weeks). The variables collection were body
mass index, body composition (percent fat, fat mass, fat free mass), and maximum oxygen
consumption. Assessments completed at baseline, 4, 6, and 8 weeks. Repeated-measures ANOVA
were used data analysis. Significant level was set at .05.

Results: After 8 weeks of progressive interval training program, body mass index was
no significant difference between 4 and 6 weeks, but in 8 weeks was significant decreased in
body mass index (p = .041), percent fat and fat mass, was no significant difference between 4 and
6 weeks, but in 8 weeks mean difference significant (p = .041 and p = .029) and fat free mass
were no significant difference between 4, 6 and 8 weeks. And maximum oxygen consumption
after the 4 weeks was no significant difference, but in 6 weeks and 8 weeks (p = .015 andp =
.005) increased significant. The satisfaction in the use of a training program was in the high level
(x=4.12, SD = 0.48).

Conclusion: The progressive interval training program can increase maximum oxygen

consumption, reduce percent fat, fat mass and body mass index of overweight/ obese subjects.
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Dunn 2009) U26kg U .12kg Y19kg U35em  60x8s 12 weeks T 18% T 36%

(8%) (6%) (3%) (4%) 12sR

Helgerud - - Us kg - 15s/15sR 8weeks Tl 6% -
et al. (2007) (1%)

Helgerud - - Uis kg - 4x4min/  Sweeks T 7% -
et al. (2007) 2%) 4 min R

Mourier Uise Uasw Ui15ke U1.00cmSSE+5x23 8weeks T a1% T 46%
et al. (1997) 2%) (1%) min R

Perry et al. - - U2 kg - 104 min/ 2 weeks 11 9% -
(2008) (.03%) 2 min R

Talanian - - - - 10%4 min/ 2 weeks 11 13% -
et al. (2007) 2 min R

Tjenna et al. 23 kg Us0em 44 min/

- - 16 weeks T 26% T 19%
(2008) 25%)  (5%) 3minR
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Tjenna et al. U24 kg Jis kg M. kg U72em 4xd4min/ 12 weeks T 10% T 29%

(2009) (7%) (8%) # (.3%) (7%) 3 min R

Trapp et al. Uas kg U.s kg U1 kg - 60x8s/ 15 weeks T 24% T 33%
(2008) (10%)  (10%) # (2%) 12sR

Tremblay U 5% U 129%x U 1ke - 15x30s 24 weeks T 20% -

et al. (2005) (.1%)

Remark ﬂ indicates increased; U decreased; €no change; -not recorded;
*body fat was assessed by skin folds; # trunk fat; SSE = steady state exercise;

Wingate = 30 s flat out sprint; R = recovery.
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YOI S (HRYRN 3 Tang, 2547) sz Iddinswmanaassiimstiuiinnsus Inaems
= o’j o s A o AN Yo 1 @ I
mamzfwnmmmmidﬂmwm 8 ﬁﬂﬂﬁ’i L‘Wﬂ@ﬁ'ﬁ]ﬁi’)‘]JWﬂ\‘lQ"lu‘]/]UlﬂﬁﬂcluLLﬁﬁgf"f‘ﬂﬂ”ﬂ’m
[ A A ] a o & o
aﬂymzmwm@"lu ﬁﬂ@ﬂiﬂillﬂiﬂ I@]EJI‘]J5LLﬂﬁllﬂf’JllW’JLGl@§ﬁ1L§%gﬂﬂTu"JmﬁTi@TﬂTi
Inmucal-nutrients V.3
A A Aq v
4. w3eeuenlFlumsnaaou
] v 9
4.1 wiesruimiinuaz Iad g (31 402KL, Health O Meter, USA)
4.2 in5edledmsuiannurinves lusiu1dfmiTe (Lange skinfold caliper, beta
. S I o &% o Y o
technology incorporated, massachusetts, USA) wnﬂmwumllmu, wia lviuuazanald sty
@ @ J 1
43 Insouiaauuuy Tuuisn (Monark stationary bicyle ergometer 31 828 E,
Sweden)
4.4 195091939%7% (Metronome aroma AM-707)
4.5 Lﬂ%‘mﬁﬂ\‘lmilg]}uﬂlmﬁ’ﬂi} (Stethoscope i.j:u CK-S605P Zinc Alloy, Germany)
4.6 WML (Casio HS-30W)

4.7 w3ssiasasimsduveniilawuy 13ane (Polar FT7 Electro Oy,

Professorintie 5, FI-90440 Kempele, Finland)

YUABDUNTAUHUNFIVEY

1. Suaiasdiingmnsnaned wazAam@enawiiuian1esEni1g 23-29.9 i lansude
MINWNAT DY INA LLAZATIVGVNINT1INY
a = by Yy 9 Y9 = o ¢
2. Uszagu 951518 Fuaazsianueg g uNInaaed i laneingiszasn
9
Y9aM3911398 SrauTuasumsnadoy Ismsnadoy 30 ldsdeanasai  Tuszuing
] o aov 1 a 1 I'd %
MsEnTiingade taz 1ddidnsmmsneass asumgueoNd1s W AMINMAINSAAEDN
NYUAIDINNITIVY
= ¢ =q 9 o o 4
3. wssuglnsainazaaunldlumsnaaslaslszamnuiugudinnmans
M aonfunsnadny Ienuasals
= os/’ 1 A A 1 A A a [
4. 1930UNINATDA 1ABATINALAIAIVDAATOINDA 9] AD 1ATOININMIUNA

Inseuiaau mieiaanuruu lviuldnimia Tsunsumsdauuuminadunn

JWAUURENNTANUAINN

A3

[

Yy Y
5. vaszaudriedtednunsdu 4 au Taenidreidenal
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5.1 faedveiasinnuruudu lyiuldmmissnu 1 i quiauiia din
y A [ ] % ya @ Y A A
msldnsoiannununiu lviulddmiaazmseusumsldniesile
5.2 fedseiaanuannsalumsldeondougega $1u0u 3 My quautia
' Yy A o ] A Y A A
dumslmasesiannuansolumslseondaugega uazmseusuns 14n3odie
5.3 fedselumsimuasanmsduvesinle sazingunaasiludnsen
puUWENaaUs WA UHaNAMUAINN $119U 3 M quania dumsldinTedioda
g 9 Y v A A
dansimaduvesialataznmseusumslsasosie
a @ [ dyl = Y 1w g} Y @ ' @
6. Uszitiualsasde liineunisdne Taun sainmin Jadiuga Jannu
wuuduved luduldimises aanuannsalumsldeendnugaga
' Y o <y Y] Y] ' @ @ 4 9
7. nqunaaouinsu Tdsunsumsdnuuuminadus WA UHANNTANNAININ
Nszauanuminiovay 70-80 vesdasIMaduvesialagega msauauszauauminlu
M3500nMa4n18 IAgfAn Wireless chest strap U312N32990 185171 waz ld Wrist watch A
9y A Y 9 & g a o o J 1o 9 @
VOUDVRIAUITINNINAADIFUUINHNM ATV IUMONTINTIAUVDINI D
miiaszauanurinvesmsiauuurinaduruiudnanui KT lag
v Y . % 1o 9
M3NeUAUEATINSAUR19g9ga (%Maximum heart rate, %MHR) HIH1A10ATINITIAU
@ Yy o 9
m%qqt;fﬂllﬂmﬂmiﬂm’;mmaqm5 MHR = 220-01¢ (ACSM, 2006)
@ 1 1 YA A 2 v 9 Y
A10811%U {NUD1Y 20 U SR IMIIAUVRNI lagaga =220-20
A
=200 A3Y/ UM
$oo0z 70 v030ATIMIAUYDI lvgega =200 X 0.70
A
=140 A5V UM
$ouaz 80 vosoRTIMIAUUDINI 9 gegs =200 X 0.80
2 4
=160 A5Y YN
@ Qle @ 9 o A A = 1A [
windarmsduvesia laiduihnminevesauniiong 20 1 azegn 140 i 160

z 1 =
AINADUIN
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A = @ @ 1 Y [ Y 9
AT NN 3-1 Iﬂﬁllﬂﬁllﬂ'ﬁP\]ﬂll’].l‘].lﬁllﬂﬁﬁ’].ll’].l']iflllﬂ‘].lﬁﬁﬂﬂWﬁﬂ'ﬂllﬂYJWUT

Flari  u NINTIN A ¥I9HUD: na
f W (N (N
v 4 A = 1 [
1.2 TUN- 1. BAMdeaLazeUgUI1NNIY 5
= c!' 7 v 9
W5- 2. AnNsgauANUNInTo8ay 70 MHR 5 3:3 30

Ans  daun Jeuaz 50 MHR

Q

A ~
3. gavgen 5
[ J A ~ ' 1
3-4 FUNI- 1. PAMBEALAZDUYUT MY 5
ws- 2. dnfsgduaumiin 70 MHER a6 6 3:3 36

ans 1 fewaz 50 MHR

= =
3. gaIvgen 5
[ 4 A ) 1 [
56 IUNT- 1. dAPIALATDURUINMY 5
WH- 2. Annszaunumiin 80 MHR aau 7 3:3 42

ans 11 $evaz 50 MHR

= G
3. danden 5
[ 4 A = [ [
7-8  JuUNS- 1. adeaazoguI19Ng 5
WH- 2. APNTLAUAUNIIN 80 MHR @l 8 3:3 48

ans 111 Jovaz 50 MHR

A G
3. galvgya 5

[

Tudaid 1-2 Tusnsoudfissauanumindesay 70 MHR 3 w1ft adunniiszau
anumindosaz 50 MHR 3 117 9181191 5 501 TN RaHLA 30 11T

Tudasi 3-4 Tusnsoudiszauanumindesay 70 MHR 3 w1ft adunniiszau
anumindosaz 50 MHR 3 117 9181191 6 701 TR RIMLA 36 11T

Tudasii 5-6 usnsouiiszauanumindesay 80 MHR 3 wift adunniiszea
aumindosaz 50 MHR 3 117 9181191 7 501 Tna LA 42 117

Tudasi 7-8 Tusnsouiiszauanumindesay 80 MHR 3 w1ft adunniiszeay

E4
A o o o

9
ﬂ’ﬂﬁJﬁﬂlﬂ%jﬂflﬁZ 50 MHR 3 1191 119191191 8 59U 5IUIA1N9HUA 48 UIN
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i
gaga vazdszduanuitanelalumsldlUsunsy Tasuuuiszitiuanuionelaluns 14
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Tisunsu az3andanmsinasy 8 dla1riudn

IEmsTannumnvealveiuldRniia (Power & Howley, 2004)

9 Yy 9
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1 aile Ut g NWURIITINTIWT nNandeImsda Tagliiiuuiiouas
Y
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= z Y o 1 AYnY 1 A o = a
BNAIN ummﬂm"lﬂmmmmaa Tﬂﬁl@ﬂ!m‘uﬂ‘ﬂ ANPN

=

D

Y 9 @ a @ a % ' 1 @ 1o
1. AULYUAIUTON ’Vifl‘Uﬁf]ilW‘]Jﬁi\‘l‘]JiL’Jﬂlﬂﬂﬂ\iﬂﬂNﬁg’ﬂﬁNﬂqNﬂ‘i%@lﬂﬁ"]]lﬁﬁﬂﬂ

Y UMUANVDI|UNTZQNTosEN

U

2. U?L’Jﬂlmﬁ@ﬂl’ﬂﬂﬁi$IWﬂ LLU’J"U?N??J&Jﬁ‘UL%EN/ aa wﬁmaaﬁumm?nmmﬁa
goANITAN Iliac crest
3. USNUNTIINDY LUIVBITOBWUTY U HEUATITOENUATILTIUHNIINYA
4 A 9 Y a 9 1 a
fjfuﬂﬂﬁ%’i"ll’é]ﬁﬁ%ﬂ@@@ﬂvlﬂ@ﬂu"lﬂﬁ 3 UALUNT LASANUIATUAN 1 LEUAUNT
Y 1
Y [ v A @ . Yy Y
mﬂ%mmumﬂmi’mmmwuwawumwm (Sum Ofsklnfolds) Ulﬂi]’(:’fiJﬂﬁﬁi“lf

@ @ 9Ja @ o [ I Ay Y A o
'Jﬂﬂ'JHJWUWGU’E]ﬂGUNuGLGIN’JWHQGLUGIHL‘HN\WIN 9 T@amww LLﬁ%L‘]JuﬂTﬂhlﬂﬁﬁJ’Eﬂfal LWDUINN

a

o ] 1 3 o o % 1 1
ATHIUIANUHUNUUYDITINNY IﬂﬂL‘]J‘L!ﬁiJﬂ']ﬁmW']%ﬁ']ﬁﬁ“]Jé}ﬁﬂJ\i G]dﬁmmmwumuu
A

Ay ¥ o 9 dy o Y 1 an A A o [
ﬂ”lmmmimuammaﬁumiu Fl]ﬁl!'ﬂ‘]fl‘]ﬂﬁ/]ﬂﬂ']Gll‘lﬁllﬂ']ﬁsllﬂ\‘lﬁﬁ eI

[

Y
ilosiFud luiuaeesaneas i aunsdaail

ANMUHUWUY = 1.089733 - 0.0009245 (X1) + 0.0000025 (X1)2 - 0.0000979 (X2)

X1 = HaFINVINMITIAANNHIIVRIHINEINAUIVUAIUYES (Triceps)
VInaumiioveuasy Inn (Suprailiac) 1Az UTNIUNING (Abdominal)
X2 = 01y @l
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! 1w o [ o I3 o % 1 [
ﬁ'lﬁ'lxiﬁ 3-2 mmtaﬂuﬁumsmmﬂ%mumuﬂanmmhhmu%mmmwmuuumminmﬂ

HENATD YA INA

01y () el N9
C, C, C, C,
1 572 536 569 533
1-2 564 526 565 526
3-4 553 514 558 520
5-6 543 503 553 514
7-8 538 497 543 503
9-10 530 489 535 495
11-12 523 481 525 484
13-14 507 464 512 469
15-16 503 459 507 464
Tovivjud? 495 450 505 462

o J 3 ] ya o 1 9 dy an
ﬂ’liﬂ’lu?mﬁ’llﬂ@ﬁl%u@ﬂﬂuui@lW']WLN"Uf]\iiWQﬂ’]fJIﬂfﬂ‘]fﬁﬂJﬂ’lﬁWUﬂ’]u(’U’E]\‘]ﬁ'i

v d’l

(Siri equation) ANY

% luiiusnnme = Cl -G,

ANUHUWUY
A lvifuiieglusamell lviuimiodluiTansu eunsom1d Tasldgas

wa'lusiu = Weight (Kg) — % Fat
100

9 v
Frnhwinvessmen lisaw ludu 1alae1dgas

w13 lusiu = Weight (Kg) - Fat (Kg)
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] 9 Aa A S A ‘;y v a v = Y &%
AIDY WYY WVIYANUDY 18 1 Uviwmiin 65 nlansuy uwams’mmmwuwaﬂwu

1HIMITIN AutuudIurds 20 Jaamas USnauviiovouas Tun 30 Jaamas uazusnuri

9 a A Y] % ya Y] z [ Aa a
NoN 30 Yaaltuasg wai:mﬂﬁ’;ﬂmmwuwm"lmuuhm‘wuﬂm 399 NN 80 UaaLuAsg

9
v A

auman ldeaail
ANMUAUMUY = 1.089733 — 0.0009245 (80) + 0.0000025 (80) 2 — 0.0000979 (18)
= 1.0145258

% lusTuseme = 505 — 462

1.0145258
= 35.76

waluiu = 65-35.67%

100
=23.25nlansy
wals T = 65-23.25

= 41.75nlansy

9 v
v o Y a A

= 2 A 2} @ a v A J 3 o o o
U {raandeony 18 U Uiimiin 65 nlansuy mﬂaimuﬂ"leuuu 35.76 N?ﬁklﬁlluu

U 9 q

23.25 nlansy uazwia'ld v 41.75 A lansu

ad [ v a Y J ia
'Jﬁﬂ1§3ﬂﬂ'J13»1ﬁ"lil'liﬁﬂ‘l!ﬂ1§1‘”99ﬂ“ﬂ!%“g@gﬂiﬂﬂ‘l“ﬂ maeaaammw-"l‘mm
(Astrand-Rhyming test)
VY Y o £ 4 o y .y v A
1. Gh"iEjlflﬂﬁUﬂWiﬂﬂﬁ@UﬂJHUQUu@WH%ﬂﬁnu ﬂﬂim‘umuiﬁwammz (ﬂl']flﬂq@
4 ' s 9
LAV WNDANTDY)

9
[ 1 [

o ' ~ vy o 2 Yy A
2. ANWNILIDUNDUIN I@Iflﬁh”iE\lj'i‘]Jﬂ']ﬁVlﬂﬁ@UﬁﬂE']ﬁZﬂ‘]_lﬂ'J']lllﬁ']GlﬁﬂQVl
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MSATUIN

1 1 a 9 a @ v
1. ﬂWuﬂWﬂﬁiﬂﬂ!ﬂWii“b’@@ﬂ%&ﬂuqqq@ﬂTﬂ@ﬂﬁN (MAKNUIN A) TﬂﬁlWWﬂ'JHJﬁiJWU‘ﬁ
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HUIN

o 1 a 9 a { 1 Y Y 1 .
2. 1!1ﬂT]Ji3J1i1!ﬂﬁi%@@ﬂ%ﬂuﬁ@WHl’lﬂﬂmﬂUﬂ1 Correction factor 711491

Y Y
v A A

A o Y 1a 9 a 9
(MaruIn A) olSuunsmamsldeengaugega Naiibipannaussonmlumsly
H ' 4
PONTIUFIGA VANAIA NI
= ~ a 9 a @ g} v v a @ o 1 AN Y
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1. mAunas (X) uazdmuibenunnigiu (SD) AnHAEN AN NYBINGY
A10619 TAun o1y Wimin dauge MAaviiuianio A1eRlsznoUYeII19N1e AIANUEINID
Tums1deongnugeganazamnuiawelalums1dTsunsy

2. nfsudeuanuuananimas Taeadaiins1ew Repeated-measures ANOVA

A o

Wedagnuananivua 13nszau 0.05
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aoUN 2 HaMIAATIZHVOYaoTouMsAYTiNIaNe 03ATENOUVDII1NY
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JAVHANNIANNAIININ

(Y] q

Y] d' a Jd v
anbamlylumsdnsizvidoya

X UNY AUNDY
SD UNY ANMDINLUINATIIU
A UNY Wilks’ lambda

Partial T UMY AIDNTNAVDINIINAADY (Effect size)

F-statistic  UN¥ A1au0151)571

M-diff UNY ANANULANAIUDIAURNDEY
t UNY AMaaaNAda N
1 ] 3|
P UNY MANVUILEY
* uny ANled NN NANANTZAY .05

a Jdy
AaN13ANICHUDYA
:; ' ~ 1 ~ Y da' 1 % 1
fouUN 1 HAEAIAURAULASTIVIUVUNINTITUVDIVBYANUFIHUDINQUAIDYN
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A 9 dy T @ (] 1 = o = [ P o 4
AT NN 4-1 m@gawugmmmﬂqumaEmﬂﬂumiNﬂuawmﬂ”ﬁﬁﬂiuﬁﬂmwm 4 Tudens

7 6 uazludlarvin g

ANl = AAINTEIVUNIATFIY

(MAMgA-AgIga)

1835
L Haswn Wasn Haswn
nouMsKHn . . .
aanin 4 aanin 6 alanin g
019 (1)) 19.80 = 1.20 19.80 + 1.20 19.80 + 1.20 19.80 = 1.20
(18-23) (18-23) (18-23) (18-23)
AUga () 16146 +6.40 16146 +640  161.46+6.40  161.46 +6.40
(152-176) (152-176) (152-176) (152-176)
ﬁymi!"ﬂ (nN.) 65.56 £ 8.57 65.41 +8.42 65.24 £8.22 65.08 £ 8.12
(54.4-84.2) (54.5-83.8) (54.9-83.4) (55.1-83.0)
Artuiane 25.00 + 1.86 24.95+1.78 24.89 +1.72 24.84 £ 1.69
(nn./u0) (23.21-29.34)  (23.25-29.14)  (23.12-29.02)  (23.04-28.83)

Wosigud lviiu (%)
wa'lugiu (nn.)
wa 13 lusiu (nn.)
Anvansalums

1heondau 114

aaga (Va./nn./UIN)

[ A Yo
wasnun'lasu

(nlaunan?)

4541 £6.32
(34.07-55.14)
30.16 £7.77
(18.15-44.75)
3538 £2.64
(31.51-40.42)
35.88 £7.41
(23.30-47.27)

16623 +171.4

(1449.9-2077.7)

45.40£6.23
(34.29-54.90)
30.01 £7.52
(18.69-44.33)
3530+£2.73
(31.48-40.58)
36.77 £ 6.64
(23.46-47.27)

1638 £162.6

(1316.7-1802.6)

45.19+£5.97
(34.74-54.65)
29.85+7.23
(19.07-43.72)
3542 +£2.77
(31.05-40.76)
37.74 £ 6.58
(23.59-46.94)

1549.9 + 191.03
(1274.6-1931.1)

45.00£5.78
(34.97-54.17)
29.65 £7.07
(19.27-43.31)
35.48 £2.65
(31.47-40.34)
38.97 £5.86

(26.35-48.66)

16359+ 181.2

(1350.3-2090.9)
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I k2 1 Y
HAINAI5 19N 4-1 naadoyaiiug uveInguaI9619 Flsznoudie 01y wmin
1 v A s 3 Y Y 9 Y o Aa
daug driinranie wesidud luiiu waaluiu wa 1$ v anwannsalumsieendiou
T ¥ qaganazndanuin 1850 nounaznasnisinludanin 4 dani 6 nazdilanin g
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anvannsalumsihesndinul1¥geganunae neunsin ndsmsindlanin
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M13190 42 #aM3fTeuNIVANVEANANAURAIVOIAFUNIANIY VOINGUNAAD

noumsinuazmeraimsanludlarvin 4 ludanin 6 uazludlanin g

BMI Descriptive statistics
Pre-week 4 Pre-week 6 Pre-week 8
M-diff -0.057 -0.117 -0.160
Experimental
SD 0.132 0.229 0.277
A 0.726
F-statistic 1.508
Multivariate test
p-value 263
Partial 1’ 0.274
Test of between-subject effect
BMI SS df MS F p Partial 1|’
Per-week 4 0.49 1 0.049 2.803 116 0.167
Error 0.246 14 0.018
Total 0.296 15
Per-week 6 0.207 1 0.207 3.935 .067 0.219
Error 0.735 14 0.052
Total 0.941 15
Per-week 8 0.387 1 0.387 5.045 .041* 0.265
Error 1.074 14 0.077
Total 1.462 15
*p<.05

HEMINATOUANNATINVEIANNIANAIVBIA R FHNIame Tutaaz vensAn Ty

321 Multivariate W71 A1 Wilks® lambda (A) hlﬂflﬁﬂﬁiﬁﬂgﬂﬁﬁaa (A = (0.726; Multivariate

F-statistic = 1.508, p-value = .263) L1#A9I1 ANULANA NN ABYDIAFHLIaN 8 TUFIINOUMNT

A A
Anuagndamsdnuuuminad U WA UNanANUAINT IAINTIUNG 3 AT (Week 4,

9 v
Week 6, Week, 8) m@ﬂﬂ@ll‘ﬂﬂﬁ’ﬂﬂﬁﬁ 15 au LitanaenuneaansEay 05 UaANaNINaaeU

1 1o A 1 1 1 =<y @ @ = o S
ﬂ'J’]llll@]ﬂ@’]\ﬁl@\?ﬂ’]ﬂ%ﬂﬂjﬂﬂ’]ﬂ{lu316@]5314'31\1ﬂ@uﬂ’]ﬁpjﬂllagwaﬁﬂﬁﬁP\Jﬂiﬂﬁﬂﬂ’]ﬁfﬂ 8
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(Univariate test) W01 A1@wiNIan1eanadn1ng1now lasunmsinegeiiisdnynieanan
5201 .05 (p-value = .041) taziioN s nivd 1A TN 15 NAADI (Practical significant)
WU YUIADNTNA (Effect size) VOIMINNULUHITNASVLNTINAUNENANNAIINTINT
v tzl 4 [ o 2 [ o P v
un Tdufziiugeaiusos 9 9IndUa1¥in 4 (Partial 1)* = 0.167) d1la1vid 6 (Partial 1)° =
@ P . 2 ] L 1 A 1w oA
0.219) uazdla11in 8 (Partial N =0.265) a1 TUNYDIANULANA IR ABVDIA AL
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#lanin 8 (DBMI_18)
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o A = ] J =2 A 1w £ A 1
dUa¥in 6 WU A¥HLIANBaAAIINFINOUMTHN Iasmanniny -0.117 FINDNQN
Y o =<y :/‘ o A 1 v A 1 1 =<y
naaeusuMsAnasune lUsunsuluddarrin 8 wun artinianeanadnIn¥InNaumsAn
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Body composition

Descriptive statistics

Pre-week 4 Pre-week 6 Pre-week 8
% Fat M-diff -0.003 -0.215 -0.404
SD 0.409 0.622 0.693
Multivariate test A 0.343
F-statistic 2.092
p-value 155
Partial 1’ 0.343
Fat mass M-diff -0.155 -0.317 -0.517
SD 0.380 0.694 0.820
Multivariate test A 0.654
F-statistic 2.114
p-value 152
Partial 1’ 0.346
Fat free mass M-diff -0.077 0.037 0.098
SD 0.280 0.268 0.221
Multivariate test A 0.655
F-statistic 2.107
p-value 153
Partial 1’ 0.345
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A15199 4-3 (AD)

Test of between-subject effect

Body Pretest-week 4 Pretest-week 6 Pretest-week 8
composition F p Partial F P Partial F p Partial
n n n
% Fat 0.001 .980 0.000 1.782 203  0.113 5.095 .041* 0.267
Fat mass 0362 .136 0.152 3.130 .099 0.183 5949  .029* 0.298

Fat free mass 1.119 .308 0.074 0.290 .599 0.020 2.940 .108 0.174

*p<.05

a 1 1 3 o % 1
HANINATOUAVUATINYDIANULANAIUBIA U 051 UA 1T (% Fat) Tuuaay
$29m AN TUTZAY Multivariate W1 A1 Wilks® lambda (A) liifiviadagmeana (A =
0.343; Multivariate F-statistic = 2.092, p-value = .155) ULEAIIT AULANANINATVO
J 3 o 1 1 = o = o o 1 @ @ v 9
wosidud ludiulugeneumsdauaz ndamsiauuumingdunswiundnanudmelu
Y Y 4 [
AINTINT 3 A5 (Week 4, Week 6, Week 8) ¥DINgunaaeding 15 au bitanaenunieanan
o 1 1 S 3 o o 1 1 1 =
5¥AU .05 uanamsnadouaNuuanaveulosidud luiulusiegszninnoumsinuag
@ [ P . . 1 1 J 3 o t% ' 1 Yo
nasilnludUa1¥ii 8 (Univariate test) w31 Aosisua lviuanasanyrsnou ldsumsin
P NNTITIAYNNADANTZAD .05 (p-value = .041) HaziiioNnsuNiadAFLFTANS
NAa04 (Practical significant) WU YUIABNTNA (Effect size) Yoam3AnuUUHITnEa UL
1 U U $ Q‘ ¥ 4 Q/ J 1
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1] P 1] P
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1 % 1 1 1 = [ = Y] 4
HansnaaeuaNuIAnAveINIa ldulusiegszrienounsinuaznaaasin Tudia

o v aa

11 8 (Univariate test) WUMAI8 W11 anasanganou ldsumsinednainisdauniaan

9



49

M52 .05 (p-value = .029) Hagilonarsanisd Al §iAn15MAa0Y (Practical significant)
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0.183) taz /A1 8 (Partial 1]” = 0.298)
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mwamwdﬂuﬁﬂmww 8 UANUUANANAURAY (M-diff = -0.404 (1o -0.517) f‘T'JL!‘JJ'Jﬂ‘li
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T Tudla1vin 4 Tanuuanaranunae (M-diff = -0.077) aendansenludilanin e §
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v A Y Q’ dg‘
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M3190 4-4 wamanlFeuiieuanuuanaaumasvesnuasalums Iesndnugage
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Flanin 8

VO,max Descriptive statistics
Pre-week 4 Pre-week 6 Pre-week 8
Experimental M-diff 0.884 1.855 3.085
SD 2.081 2.601 3.550
Multivariate test A 0.450
F-statistic 4.881
p-value .019

Partial 1)’ 0.550
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A13197 4-4 (D)

Test of between-subject effect

VO,max ss df MS F p Partial 1’
Pre-week 4 11.740 1 11.74 2.710 122 0.162
Error 60.653 14 433
Total 72.393 15
Pre-week 6 51.634 1 51.63 7.628 015% 0.353
Error 94.761 14 6.769
Total 146.394 15
Pre-week 8 142.789 1 142.78 11.328 .005* 0.447
Error 176.473 14 12.60
Total 319.262 15
*p<.05

a 1 ) a 9
HANINATOUAVUATINYDIANULANAIUIANUEI D Tunsiieendon lu 1%
' 1 = Y . . J ' . A v o w aa
qagalundazainsinlusza Multivariate W1 A1 Wilks® lambda (A) Hiedagnieana
(A = 0.450; Multivariate F-statistic = 4.881, p-value = .019) LiE@AII1 ANVLANAIURDIVDI
o a 9 1 1 = [ = o [
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AU LANANNUNNEADANTEAV .05 (p-value = .019) LLAZHANMTNATOUANUUANANVOIA
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anuannsalumsiheendau 1) 1dgegalusegseninnoumsinuaz nasinludlandn
o 7 . . 1 J ) a 9 A dg’
6 uazdaiii 8 (Univariate test) WU Aranuaunsolumsihoendau I 1dgegaminau
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Wsu ey ra1iAn13NAana (Practical significant) WD YUIABNTNA  (Effect size)
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v
=

U Y
Yudnseruuaziimmin 1y oaesnsoruiaaulumema (Bicycle ergometer)

(Astrand, 1965)

Working Maximal oxygen uptake Working Maximal oxygen uptake
pulse (Liters/ min) pulse (Liters/ min)
300 450 600 750 900 300 450 600 750 900
kpm/ kpm/ kpm/ kpm/ kpm/ kpm/ kpm/ kpm/ kpm/ kpm/
min min min min min min min min min min
50w 75w 100w 125w 150w 50w 75w 100w 125w 150w
120 26 34 41 4.8 148 1.6 2.1 2.6 3.1 3.6
121 2.5 3.3 40 48 149 2.1 2.6 3.0 3.5
122 2.5 32 39 47 150 2.0 2.5 3.0 3.5
123 24 3.1 39 46 151 2.0 2.5 3.0 3.4
124 24 3.1 3.8 45 152 2.0 2.5 29 3.4
125 23 30 37 44 153 2.0 24 29 3.3
126 2.3 30 3.6 43 154 2.0 24 2.8 3.3
127 22 29 35 42 155 1.9 24 2.8 32
128 22 28 35 42 48 156 1.9 23 2.8 32
129 22 28 34 41 4.8 157 1.9 23 2.7 32
130 2.1 27 34 40 47 158 1.8 23 2.7 3.1
131 2.1 27 34 40 46 159 1.8 22 2.7 3.1
132 20 27 33 39 45 160 1.8 22 2.6 3.0
133 20 26 32 38 44 161 1.8 22 2.6 3.0
134 20 26 32 38 44 162 1.8 22 2.6 3.0
135 20 26 31 3.7 43 163 1.7 22 2.6 29
136 19 25 3.1 3.6 42 164 1.7 2.1 2.5 29
137 19 25 30 3.6 42 165 1.7 2.1 2.5 29

138 1.8 24 3.0 35 4.1 166 1.7 2.1 2.5 2.8
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MANUIN A-1 (AD)

Working Maximal oxygen uptake Working Maximal oxygen uptake
pulse (Liters/ min) pulse (Liters/ min)
300 450 600 750 900 300 450 600 750 900
kpm/ kpm/ kpm/ kpm/ kpm/ kpm/ kpm/ kpm/ kpm/ kpm/
min min min min min min min min min min
50w 75w 100w 125w 150w 50w 75w 100w 125w 150w
139 1.8 2.4 29 35 40 167 1.6 2.1 2.4 2.8
140 1.8 2.4 2.8 34 40 168 1.6 2.0 2.4 2.8
141 1.8 2.3 2.8 34 39 169 1.6 2.0 2.4 2.8
142 1.7 23 2.8 33 39 170 1.6 2.0 2.4 2.7
143 1.7 2.2 2.7 33 3.8
144 1.7 2.2 2.7 32 38
145 1.6 22 2.7 32 37
146 1.6 22 2.6 32 37
147 1.6 21 2.6 3.1 3.6
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91¢

Factor

21¢

Factor

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

1.10
1.09
1.08
1.07
1.06
1.05
1.04
1.03
1.02
1.01
1.00
0.987
0.974
0.961
0.948
0.935
0.922
0.909
0.896
0.883
0.870
0.862
0.854
0.846

0.838

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

65

0.830
0.820
0.810
0.800
0.790
0.780
0.774
0.768
0.762
0.756
0.750
0.742
0.734
0.726
0.718
0.710
0.704
0.698
0.692
0.686
0.680
0.674
0.668
0.662
0.656

0.650
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