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Abstract

Aerobic power (VO2max) is an important indicator of the health and physical fithess. Executive problems in
direct VO2max measurement has led to developing sub-maximal aerobic power prediction equations. The
purpose of present study was to develop native aerobic power prediction equation based on 6-Minute
Walk Test (6MWT) and body composition indices in children. In 192 healthy children (8 to 12 years)
VO2zmax Was objectively measured by Bruce treadmill protocol with gas analysis. The 6MWT was performed
according to ATS guidelines. Also, anthropometric measurements were measured according to standard
methods. Multiple regression analysis was used to design aerobic power (ml/kg/min) prediction equation.
Accuracy of native VO2zmax prediction equation was assessed by Pearson correlation and Bland-Altman
approach between measured and predicted VO2max. Significant correlation was observed between direct
VO2max and independent variables (r=0.25-0.734). Aerobic power of the boys could be predicted by
weight and 6MWT according to the following equation: VOzmax(ml/kg/min)= 5.359 + (0.067 x 6MWD m) —
(0.286 x Weight kg) (r?=0.743, SEE=2.74 ml/kg/min, p<0.001). Strong correlation was observed between
measured and predicted VO2max (r=0.861, P<0.001). In addition, Bland and Altman plots demonstrated a
high degree of consistency between measured and predicted VO2max. Exercise and fitness coaches by
utilization of native aerobic prediction equation based on the 6MWT and weight could be able to assess
the aerobic power of the boys and to evaluation of the effects of exercise training on cardio-respiratory
fitness.

Keywords: Children, 6-Minute Walk Test, Aerobic Power Prediction Equation.

*, f.nazem1336@gmail.com


mailto:f.nazem1336@gmail.com
mailto:f.nazem1336@gmail.com
https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.2.3
https://jsmt.khu.ac.ir/article-1-329-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1397.16.16.2.3 ]

s 05a5T b (6 5lsm 0155 3,557 5 n g dlolan 1 b

Aowio

o8 S Gl 3 e Jsol Sl Gl (S5LT 5 bl b Bl e gla e ls ol 5 (S esll
S el e bl e el G Fege S31sn O15 L ki 5 (Sl 353 n s 0SS
Sl 5len Ol (V) 358 0 So3Ihl olhe 55 38 5 st b g e S1he 5 35 edke U3
i a5 Wl S sl gl sy Odlas 5w (S sbS, B Ul
s O3Sl Sl s @Sl i 15 bl b skl (1) asl
()l ol 3555 GOl 53 s S8 o 5 4o oK 31 eslizad L (VO2Max)
P w5l el e (S i ol ONSie s 4 VOZMaX i Sl Ol g
G o) Sl ol aly Sl sl ssdoes k= 5 S 55 Jleil 5 05 g sile)  awasi
Dy ph Cudpdome 4 a5 L agd e Sl 03 1S aComexr oS Slej oppa wlse CLET s ik
Sl i 25 S a0 sa3l 5l eslial sl Il 518505, ol (F) S [ sdie Olej
el Ol eSS S a5 S s sbosesl (00wl s VOZMAX s,
ol Zleo b Oley r pie 5s sl el o3 cpl Sl S3lsn Ol 330 Gl esle 5 gl >
ol odd =1l 053 5 Sasesly Ll sesl 5 Oy oo sasT alax 51 o s She a0 ga51 (Y)
Jds « (6-minute walk test (6-MWT)) (5 esly aids il 0sa3l ¢ Slhs slaoga3T Ol 51 .(Y)
(7)) 25 00 a8 8 8 4 adl 5 Gloys Gladasms 53 03 28 [ sbay OS5 58 3 S pie 5 |l Sol
LS b s5oesky L ahds Shd Sde > Ll e 35 a8 (Blew wint (sasesly 4h33 N 0050 3
A2l 1 038 3 savesly aids i3 0sa3l oLl 5 slael Sl Sldlas (8) 35 e S e5ll
L0-VY) sl es S

Gl 5 S a3 SIUT i, w0 ol (6, Seslul il Ol5 Ole S cpdy Slalllas o
R=1/88 =+ /VYIY) sl ods 058 OUlgr 5 5 0358 L3 (ssesly akds S5 05031 )3 sddes sy
e 035 ond 53 Gaoesly 4h3s (15 0sa3T Slae  s3lsm Ol 3515 sln sl 0SB Ll (0Y)
Ol 350 dsles b oy ol (Bl slaam 5y anlllen S bas e ol 3 ool 025 1 b
Sl Ol sSde andllas s alul pr o ol 03503 (5503ky 4R3s i3 0030 Sl eslizal b (s3lsm
350 shs syl BMI 5 (gopesly aids (i3 05030 55 sddios sany Cdles o e L Glr slaan
Sllas .ol oS 55158 5550 5 sollkal Glas 5 und oy s andllas opl s adl L(VY)
aids i el gUls (Jldln B S38) Ciliien o aals 53 Jle 5 odle slacomer L3 0
Ciles L Olr U3 3lpn Ol5 sl glp Sl 035 Al 3l Ols asTn 53 1 el
S3lsn Ol momean (V) Sl ol 35505 ot alslas S 5 (Spesly 4ids S50 Osa5] 3 sddes peuy

Sldlas s ol pogde .(V0NT) 55 Sus .s)ﬂﬁ Goedly aids S5 S5y, O3l b Hles slaas


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.2.3
https://jsmt.khu.ac.ir/article-1-329-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1397.16.16.2.3 ]

WAV Ol 9 5uly P ojled Lé)}b}dbj)}vb)ﬁd:ﬁ)};

b S 503 sla paze ol pon 4y (gasesly 4ids (5 05030 oS A3 5158 (ol OVLS 5 s 6,503
o LLOVAA) RZ=0/Mma VY s s, 5 1 3130l (s5lsm Ol ol oS J5d LB &3
Ol g o33 Sapoaly 4iBs 25 Oga3l slon v s3lpn Ol 5505 dslee e (pl 53 oty Sl
i 0051 Sl 63lem Ol a5l e dalee b axdlas pl Gda copl plo (i sl L

Dy &U:.gldaj,«ﬂd)l)'yTu:,ij: oL S 5 Lguﬂi;;ojhgbntﬁ 43>

wligig

S5 lbgls Al VY B A Sl ey VY 0T 55 6 35 3,8 5 ki addllae & JRassy ol
slasl 5 (Kb oblar g8 il Jelse (608 s S5l 5Ll e ele Sl s s S
235 1> Stash slad pad ki B (Solel 33 5 (6 g BT sla Shs ( (SN S 85 L
5 S b ol a glite bl ) av e ot e i gl e slte Ol S enl oy s
LT 515 bl 03l 20l a aodlr waliin ;s Ol edits (lad g jsba Ollan jed (53l
Sl len 4 Sl pie waallas 4 3555 SOle dnled eSS Ol 355 cpdlly Sppta b LS aal
23 4 35 DUl 1 > S pbie 5 (Soa ST (Dl ras ( (odS (B5 5 S A L s
05 BV S (g 3l il Ghagn Aol Al esls S 0I5l GBI 4 wbiculs; om0l
4.6 IRUMSHA.REC.1394.116 15351 w28 08 ol b Olhen Sy pole oS80 Jas3
S addlas 3 Olpsel il oS0 cgr culs s S el b gl S b e g3 s S
VAP ISPRTITSUE PR FUPTE N I LVCH P BV P G [ R WSS P P E PR P
S S8l 351kl sy 4 (KQIMP) BMD) 0y o355 i 5 (0,5 5h) 035 (ragtle) B8 (Il
e Jeas 5 o 1y s edd odes S5, s sasl VOomax iis s, So3lbl sl (V) A
s W8 s s wges oaes 4 sg2e (W/p/cosmos Saturn 300/125 Germany)
s 5 | ~I (PowerCube, Ganshorn Medizin Electronic GmbH, Germany)
bl s e (Sole o b o sasl ol odle 5 o S5 ol gl Jorl e oSOT s
2 i S Wl pd LSl LS 1 SaS L s 5 Sa) el Olisd e 5 uesly S
O3sel y5ls Sy gm 5w o3l b ol 5 ilamie Sz Sl Sl ostizad b s lkal O ga30 gl
5 s S szﬂc«z «(Hans Rudolph, Kansas City, MS, USA) . . s &5 535 S
Sl rte o V0 a3 S gosba A e 5w HRUTE s oKaes b e
ssbay L Sasasl LI Ol e 0d 5 edalin LB oSous & Joate Siilid 53 5 Sof kS
Polar Heart Rate Transmitter Model T34 ) Jus (s 2eas U 0sa3l gla! Jsb 53 atwse
OLL Oley oy sdalice LU abasd o ps Siled 55 fues 5 Dsle s 3 48 Ad e (Germany

)L@})‘ S)98 93 J:&Uo— JJJA)TJ&!)JASML;GW&K.«A ‘VOmemﬁjjbeLb\j Jﬁ)ﬁ


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.2.3
https://jsmt.khu.ac.ir/article-1-329-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1397.16.16.2.3 ]

s 05a5T b (6 5lsm 0155 3,557 5 n g dlolan 1 b ‘

e sddaiale LB 0L o Slus TA0C LI 0L o Sl 4 Odewy (Vi e sdaline L3 SO
SEbly (£ Oass 3 Dl pde sdalie (M ANRER) s sl o (F ((14) SUL ooy
Sike VO2max rons (51 (V0) SS505T odIS (slagis 525 o e LIS aalsl 3l slasl 5 3 sl (sl
S g ekd aal g L o gl 5l ad e ealind ST el BT S b 5 ae VO2
s ol EA Ok s s T Sy cdled 658 bl Sl AKSST OsesT sl Sl i
se3ged Jue Osel 3l e Csle aw Bl | 555 LIS bde s a5 A aniS s o ge3l 4 cpimmens S
(AT 0sa3T day 5 3 sl nle plal (T 51 e s e sl s 03,55 51 e
Jodlssiws Gllas 0508t JpS L3S G 5 Lo Jams bl 4 bg e G0 sl )8

W23 8 o plnil VLTS eisle oS 0

Gtz 3 0B85 031l (sl ine 5 b g3 g0 3T Slasetie N ol

e Dl & Sl s e

Ve/YVEV/EA (L) (e
ARAVLAE VD (e mle) 28
TYAYEN /Y (0554 L35
YA/ YEYY (=r 5= 2 5545 BMI
AO/YYEA/QY (a2ds 5w ,0) Col il LB 0L,
ARRV/N-EVN (4B 53 4 05) edd 3,50 5 B 0L, Sl
£4/V1E0/v0 (4ids 55 0 O35l Jus) eed VO2mMaAX
(AL RVACY! (aids 53 ) sllas VO2MaAx
YU TR (43> 35 0% U35 » dbe) sy skl VO2
VAR /0Y (RER) is o5 s
Y VIARY/E (a2 52 48) s 03e31 Gl B 0L,
LA () 5503l 43\ Oge30 55 elded oy s
INZYARELVAR (433 35 4 ,5) Gl 4ids N 03l OLL 3 0L,

18) (Y A=V X ) SBL dslan ol s ok 3550y 5 0L b S 1o %

Bl 53y 5 Ol Do el &ppm 53 5 e slaolSijgal 5 a0y 53 (sa0e3ly 4d3s [5d 0403
035 553 g by e 53 L e el 55 68 e Y Uob 4 e 5 Ol e S s o808 0]
iS5 by e A3 | () (ATS) IS ol (1S5 candl slasain; illas 350 00l e
ol e e Lds SUL Sl 05031 OLY il 5o b5 e it e ke n 00l
S 5 0353 S 15 g asenly aids (i3 Oga3l s oy el 5 S LG Al anl s s s gesl 5l as S
e 4y Ol el SR 05057 51 3 ule olss 5 Oga3l Sl iy el 55 L S Sl s oS s
eI, (Polar-T34 Germany) 5 0L ,5 o553 =l OLL 53 5 arwds Jdiwo (g5, aids Ve


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.2.3
https://jsmt.khu.ac.ir/article-1-329-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1397.16.16.2.3 ]

WAV Ol 9 5uly P ojled Lé)}hé}éj)}vb))d:ﬁ)}:

P e Ssesly 4y Jid a3l 3l Gda a8 s aniS Ol el L350 4 Tl 3 s S ol ezl
(033 45 5) Sasosly e 5 S St b DS 5 5 S, sbay il g e 0T & ol lewe
lassainy Gob 1y ekile 3L Oley 5 ool (oMS Gy 25 4i3s pa 55 o ga3l c0sa3l Jsb oo dules b
b)) by olas b aids o O3 gel 53ls B 0L a3l b o3 (8) 5 5 o il ,s ATS
23 3 assealy adids Sid 0ye3l OLL Gaowe a g S S UL (58031l g (6
Cils e 3 0 (5 S 0310 sitiome L5 Ol 1 alasd ol 3 a8 eslis] s 55 b ozl
Ll ;805051 SO L a0 s3] oled S p3T Sl 51 30 (6 S s i (gl 05 S oo drnlms ol b
Gaseoly aids i 0531 (ICC=1/AV) LLL 5 (F=+/WYA P<e/ee)) Slasl oS el S oY s
O ol ol aoli 5 oLl Sl Ol s 5 085,85

bl @08 e (1 351 Oy 3 VO2MAX 5,515 aslas 1 b rassy s Sepl a5 L
2l dsess ool 5o (YY) wd ool TEPV 2 Yo Jge 5l s cnlio dslas K oeie &
w38 Slallas el 2 558 Sl Ll o pasl Yo Bl e S5 dlas 53 SIS 30 Jins ae
satie (L g I8 56 enly aids iE Oe3l gl » VOZMAX 5510 Jie o3 a5 ls e
L3 8 Bl eddios oy il 5 Coml il LI 0Ls BMI 55 ane Slen o olal (nl 00 8
il s 3 Olabl (gl oS AL o a5 Ve r (bl wsed Blu (58 ol silae (ol ply <V Y-IA)
Bl (65t ol pmd SRy e 3 b s ge 3T Slail Jlazl 88 B0 b g andllae 23
Dl 53 bl sl o 5w sl Al VY BV e ey el 05 0AY 0L s &S w8
s eslital O s (Ses Sl Jites Gl ize b og3len 015 BLL s sl 0 S
bl ls sl s (STEP-WISE) o pazedinr &g S5 515398 055 55515 o lan (1 b 5 slaie
5 0B Se3 Nl 5lsn Ol Ola et (SIS Jie 5 gy (Stees S| ol b dslas
Shead b dsles Hlael 5 oyl oLl skie 4 s eslial Lol gla gagesl 53 eddasl
QOSEE) s 3,51 sylblud slas 5 (SEE) 5,50 5 syt sl (PP) cpond oy o slaadl o
Sobl e o 5 a2 (YY) i eslizal (WSEE=(SEE /oais 8ol BMWD - Sla)x) e +)
A el P<e/e0 L;)mca,);v 4o SPSS ljle 3 5l eslizal L

basl

s ) osled Dt 3 Slaedilels S5 5 sapesly 4h3s (i Ol s da g3 05l Slasita
g tovize/ro mIKg/MIn i sl 0T asoa sdis ,Seslul VOZMaxX - Sle ool
Lol S sbar wis S |l ole il VOZMaX =1 sl 1y 555 ol aw STlas s S50
Ol S Aoy VoY L8 Las L dslae a8 aids 55 CAB 0L, YoV/A L1 ol hass g ST 5 0

1. Event Per Variable (EPV)

AR


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.2.3
https://jsmt.khu.ac.ir/article-1-329-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1397.16.16.2.3 ]

s 05a5T b (6 5lsm 0155 3,557 5 n g dlolan 1 b

Jsd) 30 VA Jslas ol 53 0 ge30 (glgml 5 S Jsl5 e 5 Ll SLL @ 3 Ol s U3
it O3l O3 pel Bl ciman 8352 s 535051 VOZMAX 035 315 5 gl e ol cnl 45 ()
(a5 53 40, \VAA) Oldedds So3lll I3 0L o ST Ao s AN LIS 5LES L 1) (g5s00ly 4dds
5 Saoely aids id Ope3l b eddig,Seilhl 3lpa Ols Olbe (solsbas Saecan Ldle; OLL o
O S5 S el o (Y Jsdar) (P70 0 )) (F=0/Y0—0/VYE) A sdalie Jitews sla uine Koo
Oge3l 55 0 03 gam ol 5 O35 Gla e b Sl Al S35 Ol 63158 Ol o pine iy ot

0N g 5T JB  Wslae Gulls (55503l 4d3s

VOzmax (MI7kg/min)=o/v0a++/+ WxBMWT ( z0) =+ /YA 035 (o S 5kS)

053551 51 5 o8 ;S o3l (5358 015 Ol W (Soon sdalie b (53158 015 3551 0 o s Jobe el
Sedlm L Gl lases YIS 3 () JKE) (=AY P/ )) s b sl gla s el o
2l 3 (Bl sme) sl Seslil 5 oddaysly s b b 1Sl o cpl 43 555 0 sdalin
Sl el o1 ] (S350 ) ki SNl 5 elinysly Los b Sile Dbk
bty 5 Olo bghas Ly o (/Y 2Y/V) (Meant2SD) uw s 40 Oluabl ol 5 lacsdlas|

Jites gl it b s b Krar oS5 5l Y S

O 035 yald 55 " . $iler Olg o
. ¢ s $Hler Ol ..
2392 5o S AS) _ ] ias . b jpie
) A& | Gusl) | (W) ] (ml/kg/min)
(w3 (L/min)
~ s SSlsa Ol
(ml/kg/min)
has g3 Ol &
) RS SolsA Dl
(L/min)
- CNEE —v/e8n QL) e
- v CVVYEE ouven (o ila) 23
_ **~/\/O/\ **~/O'\‘~ ./v/\.)z;-# **_,/'\Y'f- (rﬁ%) d)}
*k *k Hk Kk ;}-L;s) Q.,\; Bb}:l ,,.”-Lw
- /4 Y VIAY. VACAY VJONEFF —/VYE f
(CUSPRE
- . o o - ooy adds i O gasl
—r /it EYARY —+/YVe /e VA Y
()
*pS~/~b a**pS'/' "\
YY



https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.2.3
https://jsmt.khu.ac.ir/article-1-329-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1397.16.16.2.3 ]

WAV Ol 9 5uly P ojled Lé)}hé}éj)}vb))d:ﬁ)}:

O )
Gasosly aids i yeal 5 esle 0se3l L ogslem Ol 5,50 5 dolee b (6l 2 ) andlas ol
Sl U5 b o5 (Samen gooly i3 23 Opa3l addllas cpl 53l O1al 53 (Lo 0S5 58
Gl ize b Sl Ol (3len 05 pimman (=0T PSe/e0)) Clils Ol s 3 05 S o)Ll
Yve MIKGIMIN P<e/ee)) s 5,50 BB gsealy aids (il Ogesl 55 edd b Cdles 5 O35
M 4 il Oy eSeslul sken sdnl 35,5 badsesl 3l estid (P=+/vey SEE=
S ok Cogmms W G303l 55 5 Olue s Oliss glaabais 31 ls Saseil el 5 ol ! ook
Vsl b gl Sl Gla 2o (V) col 638 ssdome | slhilinl ladsesl opl canlS
b 2o Osail oLl 3 wldlas ol 435 S0 Slpn Ol 3T sskea Koy Sa5ss
Oyesl @azaiS Sldlae pulul 5 OFNEAVAA) ol 035 1ol (6505m Ol 5,50 5 o3 |y i oy S0l
D3l 4S5 Ol goay (ol DUl 4 5L pde 5 0350050 ( (Solu el (S b sasesly 4dds i
b A lesl 5 bl sy 5 a0l S ladsasl 5l p ol 0l Col Sh i 23
Koz DS bl sl Al si e b ooy iy i 003l L34S Blee Olge (VYY)
S Ssesl cpl 53 et b Sl Ol 03 Olo 4 ((YE) Conl 0l oslizal O3S ks — 3
Ly oddios gamy Cblins Coms (63 5dome Sladllas lel Sl kS 5 Gy e 5 B oSaus SLIS 51 LU5L
03 oty Sllas b geen Lol andllas (00Y) Wlos S oy » VO2max (5,051 s 35 L
— B ST Sl s 1 asesly wdds b 0sa3] Lol (R=v/t8) KSKa s Wl laa
Loaesly aids (i Ol L3 sddessey Coles Ole LU aS(sosba (0) 30l s
Sid Oa3l L g5l 01y Ol BLl s (g a5l tkd sdalin (R=4/TAY) ol 315 VOZMax
Sl 0 515 sl laggolen 5 oS B slagsolen ((Blr 4 Mae slaaan 5 guoely 4ids
BMI 5 (R= = /7AY) 055 slaame (YVOYA) iy Sldlas L oseas Cpzean «(VAYYOTT)
Sl e Ol 53 dy o B s sl Seslhl il OIS L gl Saewen (R= —0/V¥8)
5055 Sl ite (L o S o3I ol (a5 5el 05 5 UL 508 b s a5 SdieS 5
ol edd S sl Mt el ol O3S (s3lpa Ols IS SG sl aze 53> BMI
BVs e S e Sladllas s el eIl (531em 015 b (g e s S Jolge Ol Stan
03 3 S 3l aal g sl Sasesl ol 5 el Cands (i (i asls olE g
2 A ) s S35 015 5 e Ol (R= =0 /081 P=0/0YE ) (65l e Stcon 51 anlllas
Sl 50 e Jole das e OLES a5 el sdalie Al \Y U A OIS358 5 (ai3s 3 Ok O3 Df,t:s
P<e/ond ) oVl e (Soen jol> sy 55 )l OS558 el s5lee Oy Sl s
e el edalie L VY BA OIS 58 s (ad3s 53 1)) e (6315 Ol 5 o Olbe (R=2/

Yy


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.2.3
https://jsmt.khu.ac.ir/article-1-329-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1397.16.16.2.3 ]

s 05a5T b (6 5lsm 0155 3,557 5 n g dlolan 1 b ‘

b e 428 Cpl ool SIS 30 St e VY B A Ol ey 3lae (53058 015 JRl33l L3 o Jule oS
o 53 an (LIMIN) Gllas (g5l5m 015 (Gl 5 5 (S35 i 3 S Sosbar Tl ale s
OLL B 2l 53l ol Ol 53 il oo il 33l A5 e b O 031000 Sialsl Slilge a5 ol o ko
Oy 55 S ol Al o (6Kt ialsal ST VW LY o B 0t s Lol asls aslsl Sl 55 0553
Sl s 5 S35 0553 53 Olpes 53 e Sl Ol5 5 XS a5 S (MIKG/MIN) 5 65 se
s Sl Gl s 4 Sl esss 3 O 53 el (S3lsa Ol canglie 3 ol ol L
e b e S5ln Ol Ole e (Stren sl s Gl (S (YO Al o 28 LT s Oy
o AL Olepas ol Ol sal GEIS 53 G Cllad Ol o sl (285 5l (gl G505 53
A3k

S Sl b $3lr Ol b Gasesly 4ids b Shs 0sa3] (Stewen ol aallae Ol ey
5 Ol ey 4 cnl Jdo 4 0555 (55150 0157 Lo 52 8 ol o) Sl sl 20 Glle (5515 018
e b s S5l s sl (5l Ol8 ol lide Sl e s pad 5 25 J-
Glas g3lpm O1g L aglie 53 Ollym 8 5 O35S 55 s S3ls8 Ol 45 S o Oly &5 Sl ol
OIS358 (53l 9n Ol 5505 alslan od oipm opl 3 0l S5 5,05m 4 a5 L L(YA) il S pulo 5l
VS 55 53 el odid o1l Il S35 Ol 53 spesly 4i3s 25 Gl O3l sls
OEAWVAA) Cal sl b el aids 23 O3] Gl @ilsr Ol 350, SVl
et o ) e palie e 3555 S0 sasT slus p el e 3lsa 015 3550 sladdslas
OX) Lles S 5,158 (SEE=Y/+0-t/0v mI/kg/mim) 5,51 s it las 5 (R%=2/8Y-2/41)
o 03] Sl s3lsa Ol 35T Wslae skl Gl 5 sy o pslie LSl addlae s
ol oS (P=oyver SEE=v/ve mi/kg/min p<e/eo)) ws 5158 Lt anls 3 gpesly 4ids
Ol lisls 3 oy VI el (s (sppesly a3 (id O g3l 3 sk b il 5 03y Jul s Ls
MIZKG/MIN oy asbae )l OSEE) s 5515 slast S (s 1) Wl S35 Ol 53152
Gged 3 3 Ol AL e Ol Seslll (3lsa Oly Sl Aoy VE Jslas 45 Sl Y/VE
wals cl S VOamax godies S50l Sy 5 5SS Jites lapize slia 5 ¢ 5 Skl
S s 1 ilsie Sldlae 53 e 158 5550 5 s kil last 5 and o o palie 63 1S

$310 015 355 5 O g 5 SN U

SEE B Coefficients (B) VO2peak
AVARNY /%40 Constant
et v/ 040 ¥ % () BMWT (5051
AN —vjory — /YA (p S 5k8) 055

(r?=+ /vev SEE-= v/ve ml/kg/min) <o/ oy«

Y¢


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.2.3
https://jsmt.khu.ac.ir/article-1-329-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1397.16.16.2.3 ]

WAV Ol 9 5uly P ojled Lé)}hé}éj)}vb))d:ﬁ)}:

Silsr OlF Ol Samad op b oasilsn 05 5usln 53 s Jde Como ol addlas
o ol sl gl 5 (1) el W 4S5 SIS i, 5 s eddansly s ek Sesll
As sdalie (g3lsm 015 350 5 peiee JBa) 53 Obe 3b5 (Soeren &S (osba A3 S Al
oSole 555 e edalie e lE M s gas 3 a5 shiles (uzmen () ISE) (F= /AT PSe/en)
03350 Jas b b Kle OVl s 55 (L1 smea) eSS S el 5 okdn sl s hos b b
doys 40 Olaebl Aol 5 Liodk! . Kle .l ol wl)l (3508 5 gme) odg,Solll
Sloged cpl il sl jasiie erabi y Glo bsks L s oo (-0/YEVEYY) (Meant2SD)
s o3 5l ol gle sgesl s ead b s dsles b s b b sl oS el Of 51 S
Oy 53 0331l St Splypensd 5 g Jho & 5k sbezel sbitens (Lol ol Jls,
Slallas 4 a5 sy o B w3V Slen b Wl s Caner K s o olas i slel (S8

ol a3l ST

55 -
R=+/A?Y n=Y4Y p<0.001 O
50 -

45 -

35 -

25 -

ol 3,30 s5lea 0l (MI/Kg/Min)
L
o

20 T T T T T T 1
20 25 30 35 40 45 50 55

(ml/kg/min)eas 5,50 5 3192 Ol
u‘ﬂjénM})}Tﬂ)n.‘L}d;z)‘.b\‘_;j\}AQ‘};uﬁém&\Jg.&
mi/kg/min) 5,57, e 5 R2=0/VEY Ll o i e oo Jllie a5 il Oledl Wb

R=t /AT i Jas oo b5l dalas opl 53 s 0l w0 sl il LB (g lie SEE=Y/VE
b pen ol anllae 3 Joo b Byl s dslee 3,5l ot 5 pnd g o M ol 03
ool oo S05 ) 5 4t 05031 b hee b b 551 OVslee b alasly 53 (3 Sladlas
0 dis S oslul s b b Ol (golslias Cosli ateen 5 s3] elal 5 cwzmes (YO 0AVAOA)
A5 edalive (£4/00F8/NN 0l O35 i) Je) eddinysl s (ENVVEO/YO On 05y » & ke)

Yo


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.2.3
https://jsmt.khu.ac.ir/article-1-329-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1397.16.16.2.3 ]

e 05031 L 65158 015 2557 2 (o 52 dolen (1 b ‘

s e Coms Ly ge 3 ame S ol (D wﬁu =0 /VEY aads 53 0L O3y p i e P=+/YYV)

.@‘é_})ablﬁ: @JMQ)AJTLSLMJJWQ?@JLJJ)IJ;

¢ Mean+2SD
4 500 T T T T T TToTToosmossmmsmmmmes i
- o oo
3
2 oo o co ©oooco o
> 250
w 0o ooo0oo0o0 ©000O0O
a
Bal ©O 0O ©00ODOOCOOGCOOOQO
“?;5 o001l _ o oo o ot ocooooooocooocMean
=
*
= oo coo0o0o00QO0OO
3
3 [ Js] o o0 o0 00O o} o
= 2501
£ o © ooo ocoo oo0o0
E” coooo o o o
E il
5.00 °° °  Mean - 2SD
o o
I I I I I ]
25.00 30.00 35.00 40.00 45.00 50.00

(milkgimin o2 35500 5 02 23180 55l Gl (8l

WC&} ur:il-_-ﬂ g‘}w‘ﬁ‘ﬁjb (‘523‘))#) aﬂdﬁfaj\.u\jaﬂs‘)jTﬁWCn}} gﬂi\?‘ :MT— -\43{;‘)‘)}“ Al Jg.fl
Zl:.w} “ V:S'J.?A_v (—+/YFVEY/Y) (MeaniZSD) Loy 0 ;_)L:m]&‘ HWIH 3 oM u;i’l:‘ (L;:}a.; )}’;A) o&&;oi‘.\ﬂ 9 o.l.i::)}-‘—ﬁ

.@lo&ﬁb&ﬁ%);}bb#

Cilig s Sl Sabl Lol Laxls oS - L oSy L1 (o Se3lbl Caenl 4 ax 5 L
fio 3 el Sl p 3lsm O 55515 g Wslae 1 eslizal (1)) Sl Sl 5 Wl S
355 anllas ol Cins bl 1S o ater o 1 g slas pl 308 Sl sesls ids i
g osbzal b ol s, s ol Ls sdal Sldlas 45 ol Wl S558 Ols 4 by e Sl
Slee Osnsl Glus » glem Ol 3505 Wales b 3 iass sl ol Alie o ge el
S 5 GENAY) Sop s bl Gsad o Pl S35 Ol 025 Saveoly aids b
S i G SIUT ol en 4 ol fodad s Sleskileys s 5 JSSs, L VO2MaX i
P30k oS5 b e 5 sasenly aids 2 Osesl Gl Sepl a0 ol aadllas ) e
dslre S )8 opl by 055 o 6 Sesul LB Sole w4 Sleys eSS 55 5 i e vy
03 o5 i B Sabl Ll sl el alds 23 Osail sl 3lpn 018 3505 e

Sl Cenl S5 lacunes

AN


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.2.3
https://jsmt.khu.ac.ir/article-1-329-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1397.16.16.2.3 ]

WAV Ol 9 5uly P ojled Lé)}hé}éj)}vb))d:ﬁ)}:

S5 A

03031 Slus 2 63l Ol 3551 5 o olas Caus ) S L Sl 5 Oledas 5 2, 5 555 Ol e

O $3ls Ol 31 b Td 5551 0 Wl5 o o Sl 5 omal ( Sole S b gosesly 4ids id

OS5 ii— 5 oKs = s hios bl S0 SLsyl s cunl (SKas (gasesly azds

Sls e.)\.hj Oldllas 4 5L a8 LEL L g

19598 g S

o Sy g ol b ;fk';ﬁ JLisls SERPE3EY L;)jlyf.e S5 MUQQLT 3 Cj.azm.a OB w\

)J)&f‘j} u&)}ﬂjuﬂ)}nT o)\.)\ cL'..a.w L;L.Oj., L 50s 3 Q\)L{M j\ j\ n_)i‘ UKJ‘*‘*!)-’ Cfﬁjﬂ

10.

11.

12.

13.

14.

15.

16.

17.

Ales o S cdils (g5 en wlasens 45 WOT plly 5 013 g0l 2305 (Olien Ol 15

&bw

Abut, F., Akay, M.F. (2015). Machine learning and statistical methods for the prediction of maximal oxygen
uptake: recent advances. Medical Devices (Auckland, NZ). 8: 369-79.

Medicine ACoS. (2013). ACSM's health-related physical fithess assessment manual: Lippincott Williams &
Wilkins.

Mayorga-Vega, D., Bocanegra-Parrilla, R., Ornelas, M., Viciana, J. (2016). Criterion-related validity of the
distance- and time-based walk/run field tests for estimating cardiorespiratory fitness: A systematic review and
meta-analysis. PLoS One. 11(3): e0151671.

ATS statement: guidelines for the six-minute walk test. (2002). American Journal of Respiratory and Critical
Care Medicine. 166(1): 111-7.

Li, A.M,, Yin, J., Yu, C.C.W,, Tsang, T., So, H.K., Wong, E., Chan, D., Hon, E.K.L., Sung, R. (2005). The six-
minute walk test in healthy children: reliability and validity. The European Respiratory Journal. 25: 1057-60.
Geiger, R., Strasak, A., Treml, B., Gasser, K., Kleinsasser, A., Fischer, V., Geiger, H., Loeckinger, A., Stein,
J.I. (2007). Six-minute walk test in children and adolescents. The Journal of pediatrics. 150(4): 395-9.
Morinder, G., Mattsson, E., Sollander, C., Marcus, C., Larsson, U.E. (2009). Six-minute walk test in obese
children and adolescents: reproducibility and validity. Physiotherapy Research International : the Journal for
Researchers and Clinicians in Physical Therapy. 14(2): 91-104.

Lesser, D.J., Fleming, M.M., Maher, C.A., Kim, S.B., Woo, M.S., Keens, T.G. (2010). Does the 6-min walk test
correlate with the exercise stress test in children? Pediatric Pulmonology. 45(2): 135-40.

Limsuwan, A., Wongwandee, R., Khowsathit, P. (2010). Correlation between 6-min walk test and exercise
stress test in healthy children. Acta Paediatrica (Oslo, Norway: 1992). 99(3): 438-41.

Boucault, R., Fernandes, M., Oliveira Carvalho, V. (2013). Six-minute walking test in children. Disability and
rehabilitation. 35(18): 1586-7.

Goemans, N., Klingels, K., van den Hauwe, M., Van Orshoven, A., Vanpraet, S., Feys, H., Buyse, G. (2013).
Test-retest reliability and developmental evolution of the 6-min walk test in Caucasian boys aged 5-12 years.
Neuromuscular Disorders: NMD. 23(1): 19-24.

Jalili, M., Nazem, F. (2017). Evaluation of validity and reliability of diagnostic 6 minute walk test (6MWT) in
the measurment of cardio-respiratory efficiency with gass exchage analysis in boys. Jundishapur Scientific
Medical Journal. 16(2): 209-22.

Vanhelst, J., Fardy, P.S., Salleron, J., Béghin, L. (2013). The six-minute walk test in obese youth:
reproducibility, validity, and prediction equation to assess aerobic power. Disability and Rehabilitation. 35(6):
479-82.

Metz, L., Thivel, D., Peirrera, B., Richard, R., Julian, V., Duclos, M. (2017). A new equation based on the 6-
min walking test to predict VO2peak in women with obesity. Disability and Rehabilitation. 40(14): 1702-7.
Zapico, A.G., Fuentes, D., Rojo-Tirado, M.A., Calderon, F.J., Rosenzweig, E.B., Garofano, R.P. (2016).
Predicting peak oxygen uptake from the 6-minute walk test in patients with pulmonary hypertension. Journal
of Cardiopulmonary Rehabilitation and Prevention. 36(3). 203-8.

Harmsen, W.J., Ribbers, G.M., Slaman, J., Heijenbrok-Kal, M.H., Khajeh, L., van Kooten, F., Neggers,
S.J., van den Berg-Emons, R.J. (2017). The six-minute walk test predicts cardiorespiratory fitness in
individuals with aneurysmal subarachnoid hemorrhage. Topics in Sroke Rehabilitation. 24(4): 250-5.

Burr, J.F., Bredin, S.S., Faktor, M.D., Warburton, D.E. (2011). The 6-minute walk test as a predictor of
objectively measured aerobic fitness in healthy working-aged adults. The Physician and Sportsmedicine.
39(2): 133-9.

Yv


https://www.ncbi.nlm.nih.gov/pubmed/?term=Buyse%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23137525
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neggers%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=27915583
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neggers%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=27915583
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20den%20Berg-Emons%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=27915583
https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.2.3
https://jsmt.khu.ac.ir/article-1-329-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1397.16.16.2.3 ]

s 05a5T b (6 5lsm 0155 3,557 5 n g dlolan 1 b

18.

19.

20.

21.

22.

24.

25.

26.

27.

28.

29.

30.

31.

Cao, Z.B., Miyatake, N., Aoyama, T., Higuchi, M., Tabata, I. (2013). Prediction of maximal oxygen uptake
from a 3-minute walk based on gender, age, and body composition. Journal of Physical Activity & Health.
10(2): 280-7.

Tanaka, H., Monahan, K.D., Seals, D.R. (). Age-predicted maximal heart rate revisited. Journal of the
American College of Cardiology. 37(1): 153-6.

Winter, E.M., Jones, A.M., Davison, R.C.R., Bromley, P.D., Mercer, T.H. (2006) . Sport and exercise
physiology testing guidelines: volume |-sport testing: The British Association of Sport and Exercise Sciences
Guide: Routledge.

Ogundimu, E.O., Altman, D.G., Collins, G.S. (2016). Adequate sample size for developing prediction models
is not simply related to events per variable. Journal of Clinical Epidemiology. 76: 175-82.

Hinkle, D., Wiersma, W., Jurs, S.G. (2003) . Applied statistics for the behavioral sciences. Fifth edition.

Du, H., Newton, P.J., Salamonson, Y., Carrieri-Kohlman, V.L., Davidson, P.M. (2009). A review of the six-
minute walk test: its implication as a self-administered assessment tool. European Journal of Cardiovascular
Nursing. 8(1): 2-8.

Jalili, M., Nazem, F. (). Design and cross-validation of six-minute walk test (6MWT) prediction equation in
Iranian healthy males aged 7 to 16 years. Iranian Journal of Ergonomics. 5(2): 17-25.

Moalla, W., Gauthier, R., Maingourd, Y., Ahmaidi, S. (2005). Six-minute walking test to assess exercise
tolerance and cardiorespiratory responses during training program in children with congenital heart disease.
International Journal of Sports Medicine. 26(09): 756-62.

Nixon, P.A., Joswiak, M.L., Fricker, F.J. (1996). A six-minute walk test for assessing exercise tolerance in
severely ill children. The Journal of Pediatrics. 129(3): 362-6.

De Araujo, S., Miguel-dos-Santos, R., Silva, R., Cabral-de-Oliveira, A. (2015). Association between body
mass index and cardiorespiratory fithess as predictor of health status in schoolchildren. Revista Andaluza de
Medicina del Deporte. 8(2):73-8.

Sharma, M., Kamal, R., Chawla, K. (2016). Correlation of body composition to aerobic capacity; A cross
sectional study. International Journal of Applied Research. 2(1):38-42.

van Rossum, J.H. (1987). Life span motor development: Kathleen M. Haywood, Champaign, IL: Human
Kinetics Publishers. pp. 339. (hard cover). ISBN: 0-87322-054-4: North-Holland.

Bland, J.M., Altman, D.G. (1986). Statistical methods for assessing agreement between two methods of
clinical measurement. Lancet. 1: 307-10.

Tveter, A.T., Dadfinrud, H., Moseng, T., Holm, I. (2014). Measuring health-related physical fithess in
physiotherapy practice: reliability, validity, and feasibility of clinical field tests and a patient-reported measure.
The Journal of Orthopaedic and Sports Physical Therapy. 44(3): 206-16.

YA


https://dor.isc.ac/dor/20.1001.1.22520708.1397.16.16.2.3
https://jsmt.khu.ac.ir/article-1-329-en.html
http://www.tcpdf.org

