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Correlation Between 30-second Sit-to-stand Test and 6-minute Walk

Test in Phase 2 Cardiac Rehabilitation of Coronary Artery Disease

Patients at Sawanpracharak Hospital, Nakhonsawan Province

AN dEnsede, w.u.
Supapich Nimithpornchai, M.D.

Abstract

Obijectives: To investigate the correlation between
results from the 6-minute walk test (6MWT) and the
30-second sit-to-stand test (30-s STS) in cardiac rehabili-
tation phase 2 of coronary artery disease patients.
Method: A cross-sectional study was conducted on
patients with coronary artery disease who underwent
either Percutaneous Coronary Intervention (PCl) or
Coronary Artery Bypass Grafting (CABG) and participated
in phase 2 of cardiac rehabilitation at Sawanpracharak
Hospital. Participants first performed 6MWT, followed
by a 30-s STS with adequate rest between the two tests.
The results were recorded in blood pressure, heart
rate, rate of perceived exertion (RPE), oxygen saturation,
distance from 6MWT, and the number of stands
completed during the 30-s STS test.

Results: There were a total of 30 participants. The vital

signs recorded after both tests showed no significant
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differences, and the correlation coefficient (r) between
distance from 6MWT and number of standing from
30-s STS was 0.72 (p-value<0.01), which demonstrated
a highly significant correlation.

Conclusions: 30-s STS could be considered as an
alternative to submaximal exercise testing, apart from
6MWT, for patients with coronary artery disease in the
cardiac rehabilitation phase 2.

Keywords: coronary artery disease, 6-minute walk test,

30-second sit-to-stand test, cardiac rehabilitation
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Fnquszasd: ileAnweudiusserimannmavedey
AUTTONINNINIBRBN1TANIS 30 Fundi (30-second
sit-to-stand test: 30-s STS) wa¥AILAU 6 UM (6-minute
walk test: sMWT) lugfUaelsavaanideniialafidizy
miﬁmjammmwﬁ’ﬂ%wxﬁ 2

3BNsANY: N13ANILUUAND1S (Cross sectional study)
Tugftheiildsunsidadouainulsavasnidenvinlase
nsarurasndeniala (Percutaneous Coronary
Intervention: PCl) varndavivnadeadeniila (Coronary
Artery Bypass Grafting: CABG) KaZINSUNITNTIRANIN
Wyuvjamsamwﬁﬂ%wzﬁ 2 wuugtheuanlulssmeuna
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ANAMNINTUTDIRRNTUlULEDR (Oxygen saturation)
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(Exclusion criteria) 1#u 91gtfosndn 18 U, #ansss,
fienuRaunfiveshuiile M'%@Qﬂaaﬁﬁ%aﬁwﬂumimm
Uz dUaussnNINmNINeNIea2835 6MWT %30 30-s STS’
N1sAINIEIANGNAIRg e lagAmualisTERUAIY
Jasfu A (two-tailed) 7 0.05, B 7 0.1 uazdnedean
Pearson’s correlation coefficient S¥#ianan1sUTEILU
6MWT way 30-s STS 21nn15AN®191989 r = 0.57 * la
Tuunquieg1awiiiu 30 Ay
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NANISANEN

QL%’Wﬁ"mmimaam%wm 30 318 WJudane 23 518
(76.7%) wiJs 7 518 (23.3%) 918581319 31 89 82 U
Aady 63.5 U LL“U'@L‘f’JuQ’ﬂ’J&Jiimaamﬁamﬁﬂaﬁvlﬁ%
N5 PCIau9U 12 918 (40%) waz CABG 18 518 (60%)
Tnedglasunaidadedunsdudenmilafuduben
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(Single Vessel Disease: SVD) 37u3u 8 318 (26.7%)
Wudeamilafiuaoadu (Double Vessel Disease: DVD)
2 918 (6.7%) waz Ldudenaialafivauidu (Triple Vessel
Disease: TVD) 20 318 (66.6%) Qﬂaaﬂgﬂm@ﬁd%aﬁ'wm
Anstumvesilanesaisdiy (Left Ventricular Ejection
fraction: LVEF) wihfiu 52.2% WUIANTULITIVBIINNT
f1u New York Heart Association (NYHA) Functional
class LU Functional class (FO) 1 §1uau 16 518 (53.3%)
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way FC 2 1uau 14 318 (86.7%) iewlssziunnandes
FIUUNAIU American Association of Cardiovascular and
Pulmonary Rehabilitation (AACVPR) fjthaeiavsiauts
Jumnudessi 14 918 (46.6%) anuidssuiunans
11 518 (36.7%) LLazmwmﬁlmqq 5 918 (16.7%) Taya
fugugiiriumasouimuaduandumaned 1 dmsu
ARAENASNSIZEENNIINNISVAEU 6MWT Ao 371.9
LA LAYIINNISVAGDU 30-s STS Ao 13 A%

Toya

21¢' (V) (SD)

LVEF' (%) (SD)

e’ (au) (%)

%18

VIR

AEBIRL NYHAZ (%)
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AdEsIUIUNETS

mm?ﬂlmgq
AIUTULTIVBIBINTTAN NYHA2 (%)
FC1

FC 2
winveirasaldaniiladu2 (%)
SVD

DVD

TVD

63.5(10.9)
52.2(13.0)

23 (76.7)
7(23.3)

14 (46.6)
11 (36.7)
5(16.7)

16 (53.3)
14 (46.7)

8(26.7)
2(6.7)
20 (66.6)

*1 Aady (SD), 2 3uIU (%)

ANISNOUAUDIVDISI WNIYRAINITNAZDY 6MWT
kag 30-s STS AkA RSINTHUITIN AANUTUTUYDS
pandaululden sEAUAMUMLBYANN RPE ANARNNAY

Tasinvagiialaduda (Systolic blood pressure: SBP)
wazAnNsulainvuzialanatesa (Diastolic blood
pressure: DBP) #aIn15MadaUAILanslunsei 2

AN5799 2 ANTABUALDIVBITNNMENAINITNAFBU 6MWT war 30-s STS Inswteyalneliadia Paired samples t-test

Uaya 6MWT 30-s STS t p-value
Mean (SD) Mean (SD)
Sarmaduiale (adasound) 91.3(17.5) 91.1 (17.4) 0.1 0.93
Oxygen saturation (%) 98.3 (0.8) 98.0 (1.1) 1.1 0.29
szduaumilosnia RPE 2.4(0.9) 2.1 (1.0) 1.8 0.83
SBP 143.4 (24.1) 131.4 (18.1) 3.5 <0.01
DBP 82.2(11.1) 77.3(10.8) 4.5 <0.01
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Anduseavisanduus (Correlation coefficient) (r)
Sei195aEeiilaannsUssiu 6MWT was $auau
afafigniuldainnisuszifiu 30-s STS Wiy 0.72
(p-value<0.01) Usuanindimnuduiusiuegluszdugs
Fauanslunsned 3

15199 3 ANdNUSEANSAaNFUNUS (Correlation
coefficient) (1) s¥rinaszaEnenlsaINNIsUsEEiL 6MWT
wag uuasIngniuldainnisusediu 30-s STS

Yoy
Pearson correlation coefficient (r) 0.72
Sig. (2-tailed) <0.01
N 30
.
400 ' O

3 . : '

B [ ] .

‘E L] .

300

200

100

T T T T
75 100 125 150 175 200
30-s STS

Ul 1 uanans vl scatter plot 5¥wINaWATIN GMWT
(WA Y) uag 30-s STS (wAU X)

lusgninanisfnewlanumgnisal luiaussase
W381ILUNTNTENINNITNAFOUNI 2 WUU

391301
fngusvasdndnlunsdnunilifienArnudusiug
5¥MI19HA1NNTTU T UANTTOAINNN8A8TT
6MWT ua 30-s STS Tufftelsavaemdanialadilasy
n19¥i PCI vi3e CABG wawidniumsiluyilassesdl 2
Tulssnenuiaanssausennsng Mnramsfinwnuniiag
PNNIVAABY BMWT Ua 30-s STS il udiniusiu
aglusedugs (r=0.72) muinauein1swUanavas Pearson’s
correlation coefficient® samndosiunsAnuABumh
ilutelsavaenidonilanasdinelsnganlvamea®s
agvioulifuindiifanssanwndrudodiuansdidann
15Uz 30-s STS fuunliufiazifuszezmalaunnly
MIMAFoy BMWT Bsaonadosriunannisnieessimeni

Region 3 Medical and Public Health Journal 2025;22(2):73-9

Supapich Nimithpornchai

Asvusmiuresssuundueuazssuuilanay
viaementiudarararuansalunsYnRenssufigesnis
AIUNUNIL WY nsiiuseliies nieniseanidinie
LHudyt
dmdutngusrasdseslunsdnuilieifieniania
Funusseninemnsduivesialaesansdie (LVEF)
AUNAINNTNAEDU 6MWT wag 30-s STS 31NNNSANYI
NUIIANANMUFUAUSTENING LVEF AUNAIINAISNAZDU
EMWT FAnanuduiusen (r=0.22) wasmnuduiusiu
NANSNAABY 30-5 STS HuATiAA Uiy (r=0.15) Sena
MsAneniiaenadastuNUATeReuth iagyinsAne
Tudthelsavaeadeniila’ wagdUienngiiladumad
(Heart Failure)” mmqﬁu’f]uLsziuﬁmmﬁmmﬂmimaau
6MWT uay 30-s STS tuflunsnaaeunisesningasesi
Gﬁl”m’i’]gﬂqm (Submaximal exercise) TngnadnailaAn
J1nnasInvestladevaseg1efidinanonisnaaey
Taflauiine LVEF it
Snuilvdsiinuanauifedlfuntymeuassadiy
anuiinarszezalunisnedey 6MWT fisndudos
9FIMUAUTIUTEIEMIRE TRl 15 1WaT 99919y
mmiaﬁmmamuﬁLﬂiuiﬁé‘lunﬂmﬁw’%mi nmsinwil
WunmMsvegeu 30-s STS Wanudl wazszezantesni
nsnAaey 6MWT WugafiunisAnwineunilugdae
uzSuFIuLd U saaeuRae3s 30-s STS 1Juis
madenfianunsalivsziduaussaniwmsnielugiae
uzFasnusldlunsaiiliannsanagou 6MWT feguasse
Fruanuiinargunsal’ uenanddeanifesinuiings
aaey 30-s STS fimAuidetiols (Reliability) g4 Tned
amduiusnelutiu (ntraclass Correlation Coefficient:
ICC) winfu 0.95 * waglunisAnwriliierseuiiiey
é’fzgmwﬂu%‘wwé’amiwmaauﬁqaaﬁﬁwudwmmmﬁu SBP
Waz DBP vdaaaey 6MWT figenimainismagey
30-s STS ageditivezdAey (p-value <0.05) @onAaneiu
suddeteunthiflufelsngeasliemnes™ feoraesune
Igarnmsi 6MWT Wnanlunsnegeuuiuni edinasie
sguulanarrasalaenunnil 30-s STS SeazLden
A Ui anisvadeusansed 2
dlothranisnageuiiléan 30-s STS wduamm
(Linear regression model wu1A R2 vy 0.52 Baneas
29UUT 30-5 STS @19095UNBUDIANULUTUTIUYDY
6MWT 16 52% %a%’maeﬂuisﬁumuﬂaw LAZAIUILAT
Fulsyans B1 I¢windu 23.4 (p-value <0.05) waneds
e 1 ads Mfinduly 30-s STS wiRuszasmaiy

7l



Supapich Nimithpornchai

6MWT ToUszanad 23.4 1UAS

| < Y- a v

ag19lsAmuauIdeddalidednnuralsen1sides

fladia laun n1sEnnivitnaveaey 6MWT Taglvigae
Wululundunszeenia 15 WA F9dUNINTzeEnl
Auz1ves ATS’ 91 30 was Mnligtiedeusiuiusey
Wity wenanildtiennieldsunisnagey 6MWT fiau
A1SNAGBY 30-s STS waue vinlien9dUadeaiuaives
NANBVINTUNIURATDY 30-s STS wiltayyilfidule
neg1uannansznulaen1siglieldainaumemiles
ABUILNAFDU 30-s STS WARINNAIVBINAUHLBY LD
o & ' & o | PNt = a
fanaundesy uananilvuiadieg19nlylunsfinuil
FIUIUINNA TID1VAINARDAINULUUT AT AIINEIUNTD
Tunsasuraludalssnnsitelsanaenidaniilasedus
10 woNIINTUSNWULYRINAUAIBEN WU ANLLANGINYBA
sEAUAUTULSaslsa wazlsauszdimdugerady
AL UIHNINTDUNLDNTNARBHANITNAFDUALTTANIN

=~ v v | = &
menedslalagnaruauegauysallunisdnyil

stuudinansinuazatvayuaudululalumsly

A1sNAEaU 30-s STS Lupsaaiiausyiliuanssanin
neneilesnudmivdinslsavasaienilaluusun

A ) A v | a =
Yosn1sHuansIanmiilaseeedl 2 1a uimisiinsfinw
dindnlungusegavunlvgiagaiuauimkUsunsndou
g1z aEl Wealudumnuduiusainaidrliiiainu

o oA A a a &
°U®LT\]uLLa$“LJ’lL“UE]OEW]’N'JGU’]ﬂ’ﬁEN“UUbLﬂ

GELY

nsfnmiliingusrasdiiofinuanuduiugsswing
B\Iamiﬂ/liﬂﬁEJU?IlJSiOﬂWWVIWJﬂ”IEJﬁ’J‘c’JﬂﬁEjﬂ‘IjJﬁ 30 3w
(30-s STS) waznsiau 6 uil (GMWT) Turthelsaviaeniion
ﬁ”ﬂaﬁLSZTW%’Uﬂﬂiﬁuﬁdamsiaﬂwwﬁﬁaizﬂzﬁ 2 910
HaN15398 nUIEANUFTUSUINTusEAUgITENIN
MsMAERUIEDS et 30-s STS Seannsalfidumaden
1um15ﬂ53t.ﬁuﬁm55€1mwmamwaai{ﬂwiuﬂszﬁmﬂ
annsanaaeu 6MWT iilesanndymduanuiiuag
guUnsal en1sUseifiuanssaninnienivesguae
Tsﬂ‘waaﬂLﬁaﬂﬁﬂﬂ1?143’?mmﬁﬁzﬂuﬂixmumiﬁu@
aussanmiale 1esnnidudeyadmiuuseifiuuas
ammmmamiﬁuz\l‘amsamwﬁﬂﬂLLazé’ﬂi’j‘luﬂﬁaNLqu
miaaﬂﬁwé’ammﬁaﬁ’mmamaamwmammanijﬂw
solulusuian

78

Coronary artery disease rehabilitation

LONENT91984

1. Araya-Ramirez F, Briggs KK, Bishop SR, Miller CE,
Moncada-Jiménez J, Grandjean PW. Who is likely
to benefit from phase Il cardiac rehabilitation?
Journal of cardiopulmonary rehabilitation and
prevention. 2010;30(2):93-100.

2. Piepoli MF, Corra U, Benzer W, Bjarnason-Wehrens
B, Dendale P, Gaita D, et al. Secondary prevention
through cardiac rehabilitation: from knowledge
to implementation. A position paper from the
Cardiac Rehabilitation Section of the European
Association of Cardiovascular Prevention and
Rehabilitation. Eur J Cardiovasc Prev Rehabil.
2010;17(1):1-17.

3. Bellet RN, Adams L, Morris NR. The 6-minute walk
test in outpatient cardiac rehabilitation: validity,
reliability and responsiveness--a systematic review.
Physiotherapy. 2012;98(4):277-86.

4. Wang Z, Yan J, Meng S, Li J, Yu Y, Zhang T, et al.
Reliability and validity of sit-to-stand test protocols
in patients with coronary artery disease. Front
Cardiovasc Med. 2022;9:841453.

5. Meriem M, Cherif J, Toujani S, Quahchi Y, Hmida AB,
Beji M. Sit-to-stand test and 6-min walking test
correlation in patients with chronic obstructive pul-
monary disease. Ann Thorac Med. 2015;10(4):269-73.

6. Reychler G, Boucard E, Peran L, Pichon R, Le Ber-Moy
C, Ouksel H, et al. One minute sit-to-stand test is
an alternative to 6MWT to measure functional
exercise performance in COPD patients. Clin Respir J.
2018;12(3):1247-56.

7. Diaz-Balboa E, Gonzalez-Salvado V, Rodriguez-
Romero B, Martinez-Monzonis A, Pedreira-Pérez M,
Cuesta-Vargas Al, et al. Thirty-second sit-to-stand
test as an alternative for estimating peak oxygen
uptake and 6-min walking distance in women with
breast cancer: a cross-sectional study. Support Care
Cancer. 2022;30(10):8251-60.

8. Anderson L, Oldridge N, Thompson DR, Zwisler
AD, Rees K, Martin N, et al. Exercise-Based Cardiac

Region 3 Medical and Public Health Journal 2025;22(2):73-9



Coronary artery disease rehabilitation

10.

11.

Region 3 Medical and Public Health Journal 2025;22(2):73-9

Rehabilitation for Coronary Heart Disease: Cochrane
Systematic Review and Meta-Analysis. J Am Coll
Cardiol. 2016;67(1):1-12.

ATS statement: guidelines for the six-minute walk
test. Am J Respir Crit Care Med. 2002;166(1):111-7.
Evans JD. Straightforward statistics for the behavioral
sciences. Belmont, CA, US: Thomson Brooks/Cole
Publishing Co; 1996. xxii, 600-xxii, p.

Carvalho LP, Di Thommazo-Luporini L, Aubertin-
Leheudre M, Bonjorno Junior JC, de Oliveira CR,
Luporini RL, et al. Prediction of Cardiorespiratory
Fitness by the Six-Minute Step Test and Its Association
with Muscle Strength and Power in Sedentary

12.

13.

Supapich Nimithpornchai

Obese and Lean Young Women: A Cross-Sectional
Study. PloS one. 2015;10(12):e0145960.
Muoneme AS, Isiguzo GC, Iroezindu MO, Okeahialam
BN. Relationship between Six-Minute Walk Test
and Left Ventricular Systolic Function in Nigerian
Patients with Heart Failure. West Afr J Med.
2015;34(3):133-8.

Rosu AM, Badea TG, Tomescu FL, Rosu AL, Radu
ES, Popa OA, et al. Clinical and Electrocardiographic
Predictors of Cardiac Resynchronization Therapy
Response That Correlate with the 6 min Walking
Test. J Clin Med. 2024;13(20).

79



