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ABSTRACT

Background: The 6-Minute Walk Test (6MWT) is
often used to assess cardiovascular endurance
because of its high reliability and validity. But it has
some limitations, so the 2 Minute Step Test (TMST)
is another option for testing. However, no study has
been found to determine the cut-off score of the
TMST in heart failure patients.

Objective: To determine the cut-off score of the
TMST as an indicator of functional limitation in heart
failure patients.

Methods: Thirty-three heart failure patients were
divided into two groups with the 6MWT using a
distance of 300 meters, classified the groups with
and without functional limitations. Then the TMST
was tested. The data was analyzed using the
Receiver Operator Characteristic (ROC) Curve to
find the cut-off score of the TMST, with a statistical
significance level set at p<0.05.

Results: Heart failure patients with functional
limitations (n = 12) had an average TMST of 59.92
+ 8. 99 times, while those without functional

limitations (n = 21) had an average of 82.48 + 16.24
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times, which was statistically significantly different
at p < 0.05. The optimal cut-off score of the TMST
to indicate functional limitations in heart failure
patients was 66, with a sensitivity and specificity of
81% and 75%, respectively.

Conclusion: Heart failure patients with fewer than
66 times are indicated to have decreased
cardiovascular endurance, leading to functional

limitations.

Keywords: heart Failure, 6BMWT, TMST, functional

limitation, cut-off score
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Association, SBP=Systolic Blood Pressure, DBP=Diastolic Blood Pressure, mmHg= Millimeters of Mercury, HR=Heart Rate,

RPE=Rate Perceived on Exertion, SpO2= arterial oxygen saturation,

Test.

=2 U v o % dld
annsAnEanuIngLaavinladumaii

N13317AANNNAIN3D WA AANTIN TALRAs
FLUTNINNITLAUNARDY 6 WIT (6MWD) LWinFTu

242 17 + 57.59 A7 hazatuiuaseaslunisen

v o

WNGRRALNY 2 U (TMST) Q79U 59.92 + 8.99 AFY

o

Tuanengnladinnsanaaanuainngnlunismin
AanssNiszaLNINNITAUNAGaL 6 WA (6 MWD)

WiINTL 404.71 + 63.94 LWAT WATAIWIUATI MINTEN

B6MWD= 6-minute walk distance, TMST; Two Minutes Step

YNFIFAUTU 2 WIT (TMST) 2711491 82.48 + 16.24

al

v
o '

AT WANA9TUaEN9d

= a
FILAA9 U999

a

FVATUNNNEDAN p < 0.05

o

o

el
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UBNATNU AMNHNANTITANLN
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defunudnguninizainaNanisaluniin
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' ' a

ALNINNIMNANN
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D
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nanssuieiyLa lsifdnn3dnin
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ANATUNTY
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ANgaN1Tn luNNIINRang st Ne N e

FDAN p < 0.05 LATAINNNFANHINLINANN AT

#aladusda (SBP) 299n13nagaLEiueii 2 w1
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WnNNTUMAINIIMaaay (ASBP ) 1aildinned An1ganiaANNa N0l unIgNNans N9l

= o

° o o a ' ' o o o aa a
ﬂ’]i‘@’mﬂﬂ’J’WN'&’m’]i‘ﬂiuﬂWﬁ‘Vl’m@ﬂﬁ‘iN’ejj\me’mqw ULATNATYNWNATH AILAAS IUANTIN 2

A9I9Y 2 LAPATUANEIUTIATHANINAAaLTadRNANaNATIENIH Ui ladunaanin1sa inANAaINN30

nemauazgiheialaduivasi liinisaninANaINsonIenIg (n = 33)

pjﬂ'mﬁ"ﬂqﬁummﬁﬁms pjﬂf;ﬂﬁ":’lqﬁummﬁlﬁﬁms
s AIMAAINAINITANWNE AIMNAAINEINITANNNNE o vale
(n=12) (n=21)
Mean + SD Mean + SD
WA (Nn,%)
il (3, 25.0) (4, 19.0) 0.687
AN (9, 75.0) (17, 81.0)
¢ (ﬂ) 60.17 £ 7.03 51.43 £12.16 0.014*
BMWD (LNRT) 24217 £57.59 404.71 £63.94 0.001*
TMST (ﬂ%\‘i) 59.92 + 8.99 82.48 £ 16.24 0.001*
SBP ..o, 128.92 + 17.62 115.05 + 17.28 0.35
SBP ox 130.75 + 18.17 128.57 + 18.15 0.74
DBP ., 70.33 + 14.99 77.81+ 13.19 0.15
DBP sy 68.25 + 13.14 77.38 +15.16 0.81
HR (ore) 72.25+15.72 70.24 £ 8.29 0.69
HR o) 85.67 + 23.24 93.29 + 15.56 0.33
RPE (ore) 858 +1.17 8.00 £ 1.38 0.21
RPE 11.83 + 1.40 11.38 + 2.09 0.6
SPO, (e 99.33 + 0.89 99.24 +1.14 0.81
SPO, (osy 99.58 + 0.79 99.29 + 1.06 0.33
ASBP 1.08 +9.39 13.52 £ 10.90 0.003*
ADBP . 2.08 +9.59 043 +8.72 0.62
AHR 13.42 + 15.19 23.05 + 12.26 0.06
ARPE 3.25+1.71 3.38 £2.06 0.85
Aspo, 0.25 £ 0.62 0.05 +0.22 0.29

uanEe: * NenwalunsvinuneednafivadnAnmneada p < 0.05 Tnaldadia independent T-test, SBP=Systolic Blood Pressure,
DBP=Diastolic Blood Pressure, mmHg= Millimeters of Mercury, HR=Heart Rate, bpm= beats per minutes, RPE=Rate Perceived
on Exertion, SpO2= arterial oxygen saturation, BMWD= 6-minute walk distance, TMST; Two Minutes Step Test, A:uanna1e9

Ayoynd@nszud Wnaun AR LILATMAINIAdaL TMST.
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AMNANNUTURIN1INARDL TMST 1ay 6MWT

=S d’l v o o o
nsAnuilaniAa NdNRufIeans
NARAL TMST AUNITNAGAUNIATIIU (6 MWT)

NUINNNINAGDUTEDIN AN ENAUTTUIZAUNN

agnelWad1ATYn19adA (r = 0.803, p < 0.01) A

1
al

uanalugin 4
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6 Miniutes Walk Test (meter)
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FYUIN TMST was 6MWT

ANARAATRINTINAREL TMST

L

andanUszasAaaenIsAnEgRAuseInIg
mﬁnmﬁmﬁmmmmm TMST iitatliinnssni
ANAINTatun s Aanssulugaeinladuinan
Ine/la DA Receiver Operator Characteristic (ROC)
curve tivaAla (sensitivity) LAz AL
(specificity) Lmzﬁumrﬁ’fﬂiﬁw area under the curve;
AUC memﬁwmﬁmﬁmmmu (Cut-off score) 184
TMST Tnefvunszsudadndynieaing p<0.05

NuUINUN AN area under the curve: AUC @fﬁ

)y
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. o A
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n131U9TN13a1 T AR NAINNTD TN AAnssn Tl
v o [y - Y 4 A

Juoniwalaguiuanme 66 ATe TadArAa N1
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o
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Diagonal segments ace produced by ties
ASe TeilAiAannle (Sensitivity) Sesar 81 uay
a A de o
3“1]1/1 5 LaAINUNIANTIN area under the curve;
AUC ﬁ‘tﬁfﬂ’]\‘iﬂ'}’miqLL@%ﬂQ’m“i”]LW']x“IJﬂﬂﬂ’]ﬁ‘Vlﬁ@‘ﬂ‘Ll

2 TMST

AN9199 3 Wan1TATZAUnlANTIN ROC 289018

NAdaL TMST
\A3Reia  Cutoff  AUC  95%CI of
(ﬂgﬂ) AUC
TMST <66 0875 0.754-0.996

MuNELUG: ROC = a0ifl Receiver Operator Characteristic
R

(ROC) curve Wiananulanazauamishasnunlansw
AUC= Area under the curve WAZUIAIqABATILUNIZAN,

TMST=Two Minutes Step Test.

AMNNANNE (Specificity) Faeay 75 Aunlansw
0.875 (95%CI = 0.75-0.99) kazn19nedas TMST 1

AMNANNUTIUIZAUNINAUNIINAGAL 6MWT aging
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Alad1AYn19aDA (r=0.803, p < 0.01) NA1IAD
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