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Medical prescription design using QR Codes
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Abstract With recent development in information technology, IT convergence has been achieved ubiquitously in
all areas of industry. In particular, there have been a lot of changes in medical IT conversion sector in terms
of user service. In this regard, this paper attempts to propose an environment in which the existing paper
prescription can be transferred in the form of QR codes using mobile handsets as one of practices from the
perspective of user service. QR codes can minimize the burden resulting from the process of the output,
delivery and storage of paper prescriptions. In addition, they can utilize the representation of the information in
a wide variety of ways, and they are considered to be media that can minimize the risk of personal information
exposure and falsification due to the restoration and encryption of the information. Accordingly, the application
of QR codes to the medical field is expected to improve confidentiality ad storage capability of the information,
along with users' convenience.
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| . Introduction devices have widely been used in a more diversified
way. In line with this, this study attempts to convert
In recent years, the proportion of mobile devices, the form of the prescription issued to patients
especially smart phones among computing devices has whenever they visit hospitals into mobile media.
gradually increased. Due to busy daily lives and According to the data of the National Health Insurance
explosive increase in a lot of information, mobile Corporation, the number of hospitals across the
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country was more than 82300, that of medical
personnel approximately 47 million, and that of
admission days about 1 billion as of 2011, which
indicates that the contents shown by above figures
should be processed and Kkept in hospitals or
ph.eu‘macies.llJ Thus, this paper proposes an order
communication system using QR codes as a method to
ensure the confidentiality of the prescription that
contains sensitive information to its disclosure and
store information efficiently.L2J

This paper is composed of Chapter II. Related
Research, Chapter III. Order Communication System
Based on QR Codes, Chapter IV. Realization of the
System, and Chapter V. Conclusion and Future Work.

Il. Related Research

1. QR Codes

QR code is a two-dimensional code which was
developed by Denso of Japan in 1994. QR is an
abbreviation of Quick Response, and the function of
reading in high speed is important as its name
indicates. The comparison of one- and two-

dimensional bar code is shown in the Table 1.

Table 1. Comparison of barcodes
¥ 1. HEE 7|5 Hlm

1-dimensional Segment 2-dimensional
Amount of About 2000
20 characters . .
information characters
English, Kind of information English,
number number, Korean
1 Recording density 20-40
Impossible Restoration function Possible
Impossible Encryption function Possible

As an expressional form of QR code, it is possible
to express up to 7,089 number, 4,29 alphabets, and
1,817 Chinese characters. With the same amount of
information, it only needs about 1/10 of the area that

bar code requires.

090 rr i HT o3

I

(RS 2 dh)
With the direction
of the informaticn

a9
With the direction
of the information

Fig. 1. Barcode type
a3 1. HRE EY

The major characteristic of QR code is that it has
an error correction function. If a part of the code is
damaged or polluted, it can recover data from the
precoded code. The area possible for recovery depends
on the code, but data can be corrected with up to 30%
of damage.

2. Order Communication System (OCS)

OCS is an automatic order communication system
which is developed to improve the productivity and the
treatment service for patient by resolving the
inconvenience of the patient carrying around the
handwritten prescription with doctor’s prescription on it
and having to register that in each treatment support
department, and by preventing losing the prescription. B

An exchange standard of medical information called
HL7 is wused for interconnection between these

systems. .

3. Electronic Medical Record (EMR)

EMR is a method of saving all the data into
computation media and eliminating all the paper
documents used in the hospital.[‘ﬂw The benefit is that
unlike usual, this has an effect of reducing the space
and cost because all the records and charts are
computerized and stored in the DB system. In addition,
EMR is out of simply substituting the paper chart but
has an effect of checking and diagnosing patient's
conditions regardless of time and place as practitioners
can get information from tablet PC or smart phones
according to the changing medical environment. (s
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lll. Order Communication System
Based on QR Codes

1. Conceptual Model
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Fig. 2. Communication sequence diagrams
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(Prescription results sent)

This system converts the paper prescription of
private hospital's outpatient medical examination to
QR code and sends it to the mobile phone of a
customer or patient. The patient then visits a
pharmacy and the pharmacist can check the
prescription by scanning the patient's QR code. ™!
After extracting the port number value of the receiver
from the order communication system, it checks the
cue field to see if the cue has been allocated to the
receiver. If the cue field value is 0, it sends the
electronic prescription to the user. If the user is not able
to check the prescription from the terminal, the sender
checks the cue field again because if the cue field value
is 0, it means that the user has not received it.

If the user has checked the prescription from the
terminal, the receiver will send a cue field value of 1,
and this means to the sender that the user has checked
the prescription.

If an unexpected communication error occurs during
the sending process, it is the status of ‘unable to reach
the port’, so it sends an ‘unable to send prescription

data’ message and deletes the relative datagram. A
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pharmacy then uses the checked QR code and
connects to the order communication system to check

or search the prescription.

Parameter value: User datagram received from IP class

1. Extract the port number value of the receiver from the
header of the parameter value.

2. Search for the corresponding port number from control
block table entries.

1. If it finds,
1. Checks the cue field to see whether the cue is
allocated.

1. If the value of the cue field is 0

1. Sends the prescription after allocating a new
cue.

2. Checks if there is data in the cue with
corresponding data value after sending the
prescription related data.

1. If a cue field value of 1 is dispatched from the
receiver's server, it is the return value that
the recipient has checked the prescription
data.

2. If it can't find
1. Creates an ICMP message of ‘Unable to reach
the port’.
2. Sends the ‘error in sending prescription data’
message to the sender.
2. Discards the user datagram.

3. End

Fig. 3. Input module algorithm
a3l 3. 3 2E YnglE

2. System Design

‘When a doctor writes a prescription after a patient
is examined in the hospital, the written prescription is
sent to the order communication system and the sent
prescription is saved in the system.

The prescription written by the doctor is sent to the
patient’s mobile phone in the form of QR code. The
patient can refer and check the prescription by using
the QR code sent to his/her mobile phone.
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If patients need to separately store the prescription
statement, they can check the medical treatment and
prescription histories that have been issued to the
them by going through the process of authentication
on the Health Insurance Corporation from their PC.
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Fig. 7. OCS Use Case Diagram
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IV. Implementation of the System
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Fig. 8. Patient Medical history screen
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Based on the prescription and the medical treatment
history entered by the hospital, select the QR code

send button to the patient’'s mobile phone.
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Fig. 9. QR code transmission select screen
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Content of converted OQ code treatment
institution code, name, information for distinguishing
patients, prescription code, prescription drug, data of
registration and time.

Cell : Code to correct basic information and errors.
The information in the form of QR code containing
[Treatment institution code], [Name of treatment
institution], [Information for distinguishing patients],
[Prescription code], [Prescription drug], [Date of
registration] and [Registered time] is sent to the
patient’s contact number.

When patients can take the medical certificate in
the form of the QR code sent to their mobile phone to
a pharmacy, a pharmacist there scans the QR code and
refers as well as checks the prescription history based

on the scanned information.

V. Conclusion

The existing hospitals resorted to printed paper
prescriptions to receive prepared medicines from
pharmacies. So, there was a huge output of paper,
leading to higher cost of printing and much trouble to
manage and archive prescriptions in a separate place.

The issuance of a medical certificate in the form of
QR codes makes it possible for patients visiting
hospitals to receive medical certificates to use the
prescription in the form of QR codes using mobile

phones without having a separate paper prescription.

Pharmacies can maintain the consistency of the
information on prescriptions through scanning QR
codes.

In addition, it is expected that in case there is a
need for prescribed statement from a hospital where a
patient was treated, he or she can print or get the
prescribed statement or prescriptions by accessing
National Health Insurance
Corporation and  going

homepage of the
through the personal
certification process using I-PIN or digital certificates

if necessary.

References

[1] P. Koutsakis, M. Vafiadis, and A. Lazaris, "A New
Bandwidth ~ Allocation Mechanism for Next
Generation Wireless Cellular Networks,” Wireless
Network 16, pp. 331-353, 2010.

[2] Yun-Hee Kwon and Chung-Nam Kim, "The
Relationship between Computer Game Addition
and the Impulsiveness, Aggression, and Emotional
Intelligence of Elementary School Students”, The
J. of Korean Community Nursing Vol. 15, No 3,
2004

[3] Sang-Boo Lee, Gwon-Yoon Lee.“A Study on the
Development  of
System” Korean Institute Of
Technology, Journal of Korean Institute of
Information Technology, Vol.10, No. 6, pp.291-296,
2012 No.12

[4] Sang-gug Park, “Remote control of individual

Integration ~ Communication

Information

modules based on mobile phone and web”, Journal
of The Korean Institute of Maritime Information
and Communication Sciences, Vol. 15, No. 4,
pp780-788, 2010

[5] Seung-Ju Lim, Sun-Pil Hwang, Jeong-Do Kim,
Sung-Dae Park, Sang-Goog Lee. “Information
Visualization for Mobile Healthcare” Korean
Institute Of Information Technology, Journal of
Korean Institute of Information Technology, Vol.10

- 165 -



Medical prescription design using QR Codes

No.12, pp 99-110, 2012

[6] Chul-Ho Hoon, “Types of Mobile Phones Using
KLM Model”, Journal of the Korea Academia-
Industrial cooperation Society v.14, n.5,2081-2085,
2013

[7] Bokrae Jung.. “A Study on PON-based Mobile
Backhaul Using Network Coding” The Journal of
IWIT (The Institute of Webcasting, Internet and

Telecommunication) VOL. 13 No. 3pp.275-280,

June 2013
[8] Sang-Young

Park, Hyung-Yun Kong.“A New

Re-ranking Technique based on Concept-Network
Profiles for Personalized Web Search”, The Journal
of IWIT (The Institute of Webcasting, Internet and
Telecommunication),VOL. 12 , pp 67-75, 2012.

PSIN I |

d B AFAY)

B 10 - @A eAs ojaT
st 54

<Rl SWEE, CBDY
HCI &>

<E-mail : kM@eulji.ackr>

e}

=
=

19034 — @A) : SAWSL < RIT
AR i

FARE 1 QA Hole. ol
e, A A, dueE 5>

<E-mail : binsum@eulji.ac.kr>

- 166 -

A & () -

BAIAR}

<1991 ~ A+ SA SR S |IT
s 14

S SELEL P RS
7o) Al >

<E-mail : tchung@eulji.ac kr>




<<
  /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


