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Abstract. It is important for elderly people to be involved in local community 
to reduce the risk of being isolated. The authors are building a framework with 
communication robots for encouraging elderly people to participate in more so-
cial activities by providing local news that may be interesting. Since physical 
soundness is also essential for people to participate in such activities, self-
monitoring of physical conditions are involved into the framework. A robot- 
guided interaction system is developed based on the framework so that a robot 
encourages the user to measure weight and blood pressure daily. The efficiency 
is estimated by an experiment. 

1  Introduction 

Nowadays, there is a lot of information on the Internet; however, few elderly people 
can obtain the benefits of this information [1]. It is not easy for elderly people to learn 
usage of a new ICT system [2,3]. Thus, the authors proposed a Robot-guided Interac-
tion Framework for elderly people [4]. Once the user initiates an interaction, a com-
munication robot initiates the following interaction sequences. The user can simply 
follow and respond to the guiding robot, and is not required to learn any operational 
sequence or mental model. An experiment on such guiding robots was performed with 
ten elderly subjects, and investigated how long they can use the system. As a result of 
an experiment, all subjects kept using the system almost every day until the end of the 
experiment period [5]. According to this result, the authors considered that the Robot-
guided Interaction Framework has certain efficiency for elderly people. Thus, the 
authors tried to apply it for motivating daily healthcare activities.  

Physical soundness is also essential for people to participate in social activities. It 
is well-known that weight and blood pressure are typical indices to check possibility 
of lifestyle disease. However it is not easy for most of people to measure them daily 
only with his/her own motivation. If a kind assistance is provided by someone who is 
close to her/him, many people can be encouraged to achieve daily self monitoring 
with less effort.  
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2   Motivating People by Communication Robots 

The authors are building a framework for encouraging elderly people to participate in 
more activities triggered by interactions with communication robots. By providing 
news of local activities by the robots, it is expected that participation of elderly people 
in the activities will increase. It is also expected that they take actions for healthcare 
with guidance of the robots. 

2.1   Activity and Communication Enhancement 

Communication robots are delivered to each elderly person’s home and placed at 
common places where people gather (Fig. 1).  

First, the robot at home provides news, and encourages participation in an activity, 
so that the elderly people have more opportunities to go out and meet others. Then, a 
robot at a common place proposes topics to enhance conversation among people who 
meet at that location. Finally, the robot at home also encourages the exchange of on-
line messages with people who met at the common place in order to maintain longer 
and better relationships. 

Interactions between the robot and the user are designed based on Robot-guided In-
teraction Framework which decreases difficulties of using information systems for 
elderly people. Once the user initiated an interaction, a communication robot takes 
initiative of the interaction sequences. 

 

Fig. 1. A Framework for Communication Enhancement for Elderly People 
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2.2   Encouraging Daily Self Monitoring 

Robot-guided Interaction Framework is applied also for encouraging a user to meas-
ure weight and blood pressure for daily healthcare. It is well-known that weight and 
blood pressure are popular index of physical condition of a human. Electric weight 
scale and electronic sphygmomanometer are popular in the market, and many people 
own one or more of those. However, it requires some effort to use them continuously 
for self monitoring in the busy life. It may be simply depends on strength of motiva-
tion of people. If a kind assistance is provided by someone else, many people can be 
encouraged to use those equipments daily with less effort. 

Thus, the authors build a communication robot which is connected to weight scale 
and electronic sphygmomanometer to encourage the user to use those healthcare 
equipments daily. In addition to a sequence of interactions to obtain news of local 
activities, the robot guides to measure weight and blood pressure step by step in a 
natural way [6]. The user can simply respond to the robot without learning any opera-
tional sequence to achieve all measurements. This efficiently lowers the barrier to use 
those healthcare equipments. 

3   Experiment and Results 

An experiment is performed with 10 subjects (8 males and 2 females) to estimate the 
efficiency of the system. Ages of the subjects are between 70 and 85. They are mostly 
in good conditions without major disability. A few of them have hypertension and 
taking hypotensive drug to lower the blood pressure. A communication robot, a 
weight scale and an electronic sphygmomanometer are delivered to each subject 
(Fig.2), and  investigated how long and how often s/he uses the system.  

 

Fig. 2. Equipments at home. (Web Terminal, Robot and Sphygmomanometer. Weight scale is 
not shown here). 
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As a result of 30 days experiment, all subjects kept using the system almost every 
day until the end of the experiment period. In average, subjects measured weight and 
blood pressure 0.7 times a day. According to interviews to the subjects, they had sel-
dom or sometimes measured blood pressure before the experiment unless s/he has 
hypertension. 3/5 of subjects answered that they became to be more conscious about 
their physical conditions than they were before the experiment. 

Above results may implicate that the encouragement by the communication robot 
is effective to daily healthcare at a certain level. Further experiment with larger num-
ber of subjects is necessary for more accurate quantitative analysis. 

4   Summary 

An interactive system with communication robots to motivate people for daily health-
care activities is introduced. The system is built based on a framework for encourag-
ing elderly people to participate in more social activities by providing local news that 
may be interesting. Since physical soundness is also essential for people to participate 
in such activities, self-monitoring of physical conditions are involved into the frame-
work. The robot encourages the user to measure weight and blood pressure daily. The 
efficiency is estimated by an experiment of 30 days with 10 subjects. Everyone con-
tinued to measure her/his weight and blood pressure until the end at 0.7 times per a 
day in average. 
 
Acknowledgements. This work was supported in part by the Japan Ministry of Inter-
nal Affairs and Communications through the project of “Ubiquitous Network Robots 
for Elderly and Challenged.” The authors would like to thank all the participants of 
the experiment, staffs of Uda city and Nara prefecture for kind support throughout the 
experiment. 

References 

1. Nielsen//NetRatings: Transition of Composition ratio of Web User in the Age Bracket 
(2006) (in Japanese), 
 http://csp.netratings.co.jp/nnr/PDF/Newsrelease11072006_J.pdf  

2. Ministry of Internal Affairs and Communications, Government of Japan: Report on Com-
munications Usage Trend Survey 2010 Edition, ch. 3, Tokyo Office of Government Public 
Relations (2010) (in Japanese)  

3. Harada, E., Akatsu, Y.: Cognitive Science about Usability, ch. 6, Kyoritsu (in Japanese) 
4. Sasama, R., Yamaguchi, T., Yamada, K.: An Experiment for Motivating Elderly People 

with Robot Guided Interaction. In: 14th International Conference on Human-Computer In-
teraction, HCII 2011 (to be appeared, 2011) 

5. Yamaguchi, T., Sasama, R., Yamada, K.: An Experiment to Motivate Elderly People by 
Daily Communication with Robots. In: 2010 IEEE/RSJ International Conference on Intelli-
gent Robots and Systems (IROS 2010) Workshop on Network Robot Systems (2010) 

6. Osada, J., Yamaguchi, T., Sasama, R., Yamada, K.: Interaction Design of Encouraging 
Daily Healthcare Habit with Communication Robots. In: 14th International Conference on 
Human-Computer Interaction, HCII 2011 (to be appeared, 2011) 

 


	Encouraging Daily Healthcare Habit with Communication Robots
	Introduction
	Motivating People by Communication Robots
	Activity and Communication Enhancement
	Encouraging Daily Self Monitoring

	Experiment and Results
	Summary
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice




