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There are various tests used to identify exercise capacity and cardiopulmonary function in patients with
respiratory diseases; cardiopulmonary exercise test (CPET), 6-minute walking test (60MWT), and the shuttle
walking test. The CPET is the gold standard to evaluate exercise capacity, however the test is complicated
and needs trained personnel, and sometimes the patients with cardiorespiratory diseases find it difficult
to exercise while holding mouthpiece, The OMWT is a self-paced test which makes it susceptible to a sig-
nificant training effect, whereas the shuttle walking test is an externally paced test using a simple and easy
to use 10m course, It has a high correlation with a peak oxygen consumption and is associated with the
hospitalization and survival of many respiratory or cardiac patients. Although the shuttle walking test has
many strengths, it has not yet been introduced to Korean hospitals. The characteristics and advantages of

using shuttle walking tests (incremental and endurance) will be discussed in this review article,
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Figure 1, The course of shuttle walking test,



A4 & EHObstructive Lung Disease) Volume 9, Number 2, July, 2021

3) AAL 2+

V) A A Pele GbE 3e) A5l S UY SRS BAS AL
@) F71402 1910 Hgol 28 W Wil UMY A o AS H2 So] AT Sz B

() 9%9 3e] A5gol & whic 1~ 12EAME AR Sug Lo

4) AARRE AL riRl dds) e whe F EEB Aelg 7t

4) gAte| Zat

10 m HHat MEEP ALY primary outcome F B Ao, o] RS Fato] ki HH(peak
VO,, ml/min/kg)S &&8 4= 910" minimal important differencet= 47.5 m& ¢elA] QIoh”,

Peak VO, (ml/min/kg) = 4,19 + [0,025 X ISWT distance (m)]

3. A& MEE#HZAAHendurance shuttle walking test, ESWT)

1) Ate] 74

78] ASRHAZANESWTIE 357188 BAoq Avelol viat 72 o) H288 feld testzA]
199910 A& AN 10 m S AEHAEA e Dol F B mE Ttz A e
S 10 m AE ZAE drht oo B 5 AT W £5se Wb ol EEE &

16749 AR FdHo] Sk SFAE el 53] Wizl whesle] A 5 g7 }— ?fsted]
/\].g_g 2= o]r;].

2) ZAb tlot HEEBZAL] 22
10 m AFHS AERAA} TSt

3) AAL 2+

(1) ZAF A2 A ol Ae Bases Ausich
(2) BAke) Al o t A%E sﬂu Asfol gEd 223 =7l HEg Rys AR

(3) 287+ warm up &% Flo] B & &y 3We] A5 So] gE|H B AAp} ARk
(4) 3= F71H 02 1] Aol &4 uf vhiiE ¥y BAE B S B ot I S
At

G) AR Skl F BRI & By7eE et

4) AAt2| 2zt

278 JERS AL primary outcomee = BYARN} F B Ao, 713 SA0) A5,
TEAGY0] g B Yele] AFE HERPAAE o]83TF 5 Q)

3 £559 WIE feie 571 Ho} A ¢ Ui external paced FR} Dod] Sug
71e] Ak flol Al FFed AERBARE V1Ee] 62 BaAle) A s A Fee nedt
i

=W 9ol AlEstal, MERAHA] 59 copyrightell TR = sEste Alelsrle

T =



H A A& 2HObstructive Lung Disease) Volume 9, Number 2, July, 2021

We Ba AHE HEE W) i weslol dk,

10.

11,

12,

13

14,

10.

17.

18,

19.

References

Guazzi M, Arena R, Halle M, Piepoli MF, Myers ], Lavie GJ. 2016 focused update: clinical recommendations
for cardiopulmonary exercise testing data assessment in specific patient populations, Eur Heart J 2018;39:1144-
61.

Holland AE, Spruit MA, Troosters T, Puhan MA, Pepin V, Saey D, et al. An official European Respiratory
Society/American Thoracic Society technical standard: field walking tests in chronic respiratory disease. Eur
Respir J 2014;44:1428-46,

Troosters T, Vilaro J, Rabinovich R, Casas A, Barbera JA, Rodriguez-Roisin R, et al, Physiological responses
to the 6-min walk test in patients with chronic obstructive pulmonary disease, Eur Respir J 2002;20:564-9,
Health Insurance Review and Assessment Service, The guideline for Health Insurance Review and Assessment
Service, Wonju: Health Insurance Review and Assessment Service; 2020,

Léger LA, Lambert J. A maximal multistage 20-m shuttle run test to predict VO2 max, Eur J Appl Physiol Occup
Physiol 1982;49:1-12,

Singh SJ, Morgan MD, Scott S, Walters D, Hardman AE, Development of a shuttle walking test of disability
in patients with chronic airways obstruction, Thorax 1992;47:1019-24.

Onorati P, Antonucci R, Valli G, Berton E, De Marco F, Serra P, et al. Non-invasive evaluation of gas exchange
during a shuttle walking test vs, a 6-min walking test to assess exercise tolerance in COPD patients, Eur ]
Appl Physiol 2003;89:331-6,

Emtner MI, Arnardottir HR, Hallin R, Lindberg E, Janson C., Walking distance is a predictor of exacerbations
in patients with chronic obstructive pulmonary disease. Respir Med 2007;101:1037-40.

Ringbaek T, Martinez G, Brendum E, Thegersen J, Morgan M, Lange P. Shuttle walking test as predictor of
survival in chronic obstructive pulmonary disease patients enrolled in a rehabilitation program. J Cardiopulm
Rehabil Prev 2010;30:409-14,

Singh §J, Morgan MD, Hardman AE, Rowe C, Bardsley PA. Comparison of oxygen uptake during a conventional
treadmill test and the shuttle walking test in chronic airflow limitation, Eur Respir J 1994;7:2016-20,
Brunelli A, Kim AW, Berger KI, Addrizzo-Harris DJ. Physiologic evaluation of the patient with lung cancer
being considered for resectional surgery: Diagnosis and management of lung cancer, 3rd ed: American College
of Chest Physicians evidence-based clinical practice guidelines. Chest 2013;143(5 Suppl):e166S-90S.

Morales FJ, Montemayor T, Martinez A, Shuttle versus six-minute walk test in the prediction of outcome in
chronic heart failure, Int J Cardiol 2000;76:101-5,

Singh §J, Puhan MA, Andrianopoulos V, Hernandes NA, Mitchell KE, Hill CJ, et al, An official systematic review
of the European Respiratory Society/American Thoracic Society: measurement properties of field walking tests
in chronic respiratory disease. Eur Respir J 2014;44:1447-78.

Pepin V, Saey D, Whittom F, LeBlanc P, Maltais F. Walking versus cycling: sensitivity to bronchodilation in
chronic obstructive pulmonary disease. Am J Respir Crit Care Med 2005;172:1517-22,

Pepin V, Brodeur J, Lacasse Y, Milot J, Leblanc P, Whittom F, et al. Six-minute walking versus shuttle walking:
responsiveness to bronchodilation in chronic obstructive pulmonary disease, Thorax 2007;62:291-8,
Brouillard C, Pepin V, Milot J, Lacasse Y, Maltais F. Endurance shuttle walking test: responsiveness to salmeterol
in COPD, Eur Respir J 2008;31:579-84.

Sandland CJ, Morgan MD, Singh SJ. Detecting oxygen desaturation in patients with COPD: incremental versus
endurance shuttle walking, Respir Med 2008;102:1148-52.

Revill SM, Noor MZ, Butcher G, Ward MJ, The endurance shuttle walk test: an alternative to the six-minute
walk test for the assessment of ambulatory oxygen. Chron Respir Dis 2010;7:239-45.

Leung RW, Alison JA, McKeough 7J, Peters MJ, Ground walk training improves functional exercise capacity



H A A& 2HObstructive Lung Disease) Volume 9, Number 2, July, 2021

more than cycle training in people with chronic obstructive pulmonary disease (COPD): a randomised trial,
J Physiother 2010;56:105-12,

20. Faton T, Young P, Nicol K, Kolbe J. The endurance shuttle walking test: a responsive measure in pulmonary
rehabilitation for COPD patients, Chron Respir Dis 20006;3:3-9,




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


