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A study on universal walker design for elders with bent back
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Abstract The most of the elders or patients that use common walkers do not have enough physical strength in the legs
and cannot walk for a long time where they want to go. So it is necessary to take rests and highly required to develop a
multi-function walker that can guide walking safely for weak elders or patients with IT application products at the same
time. This study is focused on the walkers for elders with bent back and the design to grant new values for elders to
overcome limitations of existing walkers.
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Table 1

Summary of requirements for universal walker design [6]
Image Issue Requirements Design
l‘:"“ — T

Bending of the wrist

Unstable posture of the back

Difficult to control brake

Difficult to maintain body balance

Overall size of the walker that

matches body size Overall size of the walker

Comfortable handle angle Handle angle and height

Range of controlling the height

of the handle Handle type, height

Easy brake control Brake type
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Table 2
Average values of body parts of elders
Age Height Knee height Bottom Height Height of end of hand Shoulder height
Man 60~75 7644 424 795 613 1333
Woman 1518 387 724 555 1224
Average 1581 406 760 584 1279
Age Shoulder width Stride Bottom Width Width between elbows
Man 60~75 382 608 332 501
‘Woman 342 561 335 487
Average 362 585 334 494
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Table 3
Design elements and factors for universal walker design

Elements Main factors
(D Design that reduces physical burden of the user
Usability @ A design that is convenient to use in any type of environment or situation

@ Design that is easy to understand how to use

Stability/sanitation

@ Design that can be used safely
(® Design considering sanitation and cleanness

(® Design that is easy to maintain and manage

Maintenance and management/
Economic feasibility

(@ Design that considered economic feasibility of maintenance and management
along with reasonable price

Durability for continuous use

Attractiveness

© Design that induces wide preference of users
@0 Concept and formative completion reflecting social requirements
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Table 4
Design suggestions to improve usabilities of universal walkers
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Design suggestions to improve usabilities of universal walkers

Increasing control width of

handle height Easiness of going up stairs

Making connection parts of
the frame to be tighter

Parking brake on back
wheel
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handle brake

Hand grip width : 115mm

Fig. 2. Design conception of brake and handle brake.
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Fig. 3. (a) Idea sketch and 3D modeling of front (b) and rear view (c).



A study on universal walker design for elders with bent back 211

L x|Arele] yue] ofste] AalA =Hw, o249 739
382.5 mme|H ME=Tg7ke] 7HA2 382.5mm ©J3tE
A7 =]ofof gt}

b, A2 P BEaEzr] 93 HAH
ZE}IS Fig. 33 o] 293 AEe] x3}E o)F
LS E0] s 22§ e tRRIS o83
s fst ARE olmAZ FHE 7 I

oK

(<]

ARNME FE7} =+ NS 913 B3Rz
Ak%w NEEE ol7] g5le] B EH—JW ek =

)
‘____L_

A8rs EEAUL st 52 =R1¢] A 2
Asle] 7)o B HZ7)9] 7H a~‘?'4—°— dHskA

TS x0lo] AlARF 2 A, E4 WHslE A4
o7 zAsle] w01S 93k EﬁQLﬂﬂ YAlel oy
sk fFuUMA AR B e] AZIE S8 HARIAIRKS:
stk 1 Aol e 7t w2 =18 A% U
A HIRZr|E AAE PP}, of7jox A1k
-ﬁ—L]l:HHD]X]-O 1o 3%747]. -;L% Lo]g Z;G /\474] ];H}\]—O

2 HY, BE AAe sErt w2 =210 e s T4
o2 HfEe] Ayt w=919] Bt A 8= 4
2ATh mEb ofFA ik kole] aFE UMM
Qo o HE&AZA] Bt A= A= A7t

aHc.

References

[1] S.I. Lee and J.H. Kim “Study on the desk design apply-
ing the universal design”, Korean Furniture Journal 25
(2014) 325.

[2] H.S. Kim, “Design development of walking device for
old people”, Seoul National University of Science and
Technology Graduate School of IT Design (2007) p. 23.

[3] J.S. Lee, “A study of medical walking aids design con-
sidering for ergonomics”, Tongmyong University Grad-
uate School (2015) p. 40.

[4] J.H. Woo, “Biomechanical analysis of walking in older
adults”, Korea National Sport University (2016) p. 1.

[5] GC. Hwang, “Practical design of the efficient walking
aids”, Hongik University Graduate School (2006) p. 6.

[6] GT. Jung, DJ. Sin, GJ. Jeon, B.H. Won, J.S. Hong and
J.H. Kim, “Anthropometric analysis and usability evalu-
ation of four-wheeled walker”, J. Korean Institute of
Ergonomics 28 (2009) 23.

[7]1 GH. Kim, “A study on the usability of design of com-
pressors nebulizers for home use”, Kookmin University
Graduate School of Techno Design (2015) p. 92.

[ 8] S.J. Beak, “Study on design of ambulatory aid car con-
sidering user’s specificity”, Kookmin University Gradu-
ate School (2013) p. 86.

[9] E.H. Lee, “The research regarding a spontaneous smart
walker design and the control for the very old man”,
Korea Polytechnic University Graduate School of Indus-
trial Technology and Business (2012) p. 25.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


