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ABSTRACT

This study proposes the actualization of a standard data model for activities through the development
of clinical document architecture for medication administration using the health level 7 development
frameworks(HDF) process based on object oriented analysis and development method of health level
7 V 3. Medication administration is the most common activity performed by clinical professionals at
healthcare settings. A standardized information model and structured hospital information system are
necessary to achieve evidence-based clinical activities. We had used HDF and various tools(Rose tree,
RMIM designer, V3 generator) to create the clinical document architecture(CDA). This allowed us to
illustrate each step of the HDF in the administration of medication. This study generated a information
model of the medication administration process, which is one clinical activity. It should become a funda-
mental conceptual model for understanding international standard methodology by information technol-
ogy(IT) developers with the objective of modeling healthcare information systems.
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Process Example
Narrow Medication care for the patient who had a kidney transplantation surgery two days ago.
the topic He has to get an immuno-suppressive medication for the post op care.

Setting

Identify the (precondition)

Lee Joo Kyung, Male, age 30. He has to get an
immuno-suppressive medication after kidney transplantation surgery.

Precondition Roles of the

participants/actors

Patient/ Nurse/Doctor

Nurse check d_octor's medication order

Write the story

Nurse does the medication to the patient.

to establish

Simple sentences
sequence of

Nurse access if the patient has any problem after medication
Nurse checks patient’s vital sign after medication

Events
Nurse documents about the medication results
Check flow of . e ) . . .
the story Review and validation by domain experts. Iterative process with other problem-space artifacts

Declare Post condition




HL7 H& 3 JIBIe| £

Document about the results

C
—’

e O
o= X

Check doctor ® doctor “HIS
medication order
N %
nursewicaﬁon to paV -

Observer if there®
problem

T

Check vital sign

v

7% 4. Eokpe| Al cholojay

-

S ZEEAE A BT $x1e) AHE ALY
F RO, B, /1S9 Ao S84 44
A

3.3 Zella clojo{an ztx=ME2d 71e| ojm

ZY & thojo] 1W 2 PF-9 293
22X Zoj3 Q29 54 FHL
2 AHLE YERITH Al Toloj 1S £33 48
o] Fokgzlol tigt HA AR JFE Bt &
28 EET §F o] FHLES RIMA v 3t
£ 3 Zt7Zhe] Y 2= medication, observation,

documentO] Aot

Ax= A T2 I ALEXRE medication©) 8
© Ao AlFolets BAHIAE A FwaL, AH]
2F AF w7 A Fole HEAHQ] XA 7yt
3} observation AB| AR GHZT (Y Av 55
T, AL F)E AR S ol Fof To YeEh=

UBUAAEE PIE LMEM2EC M 391
gzl EAd W3t 71252 documentdl 333
T} olg} Fo]l =FF F LT RIMY AdZ L9
a1 59 Act 25T w35t

o s 3 Ay 18 69} Zo] RIM9 6749 2
g2t B vebter sidEHe £4, 3AVE =
530

g tololaM e medication, observation,
document FIW 252 RIMY Act EdLE FEEF
A2 331 1 39 EEE Substance Administration,
Observation, WorkingList 2=} 2}z} v 5 = i th-

o]24 v = RIME ¢4 Td¢l & git3 4

oA A == thekst JHE FEIA ] BAHEA
Addgdel MARAY Fag FH84) FA
CDA A9 onjE B3t} RIM2 o5 ©ARE
AR = A AAA Hedl B dFAMe o5
AR AH A S 30 Foste =r i
Areg ool tidk A 7821 DMIM#Y glo] vi=

RMIMo. 2 7Z¢ F3E5S TET 5 .
3.4 HHHAXEE 2 Eo] MHA
249] RIMA A FHEE 7 @A o o|F2 &3

3l B Q3 FY 2 AlFS AAS, *E‘Eﬁi‘- A
o} BAGSTE SASEAY. 2 A 1 T3 2o
Z 3719} €€ RMIME dAA st 35vA|A A
3 (CMET: Common Message Element Type)2.
2 AR & F4HYE A AREAE A
= JEE AASIHT) o] HL7A A|Fs= &
%Q) CMET# ol AH8-A7F A4F Abg-shes AREH

Tnsert medication %
i order

5 Pheckdortors i
71 medicationorder

{Checkpatients [ Takesthe

L ndormation  [TUUTTY | medication

&zhtmmtraﬁanof

i B any response
e i ofthe medication

: Accnss Hny o
i problemlists

i Cherk palients i
| Vitlsigns |

R A S A o A R BRI

{ Drocvument the rexults %
ool ‘:d)mmalﬁhm i

a8 b F

{ Selestthe
i atend G
4“\"% IEETEPRRPS mraatarrraLL
P Addmedication G " Save ki
: information i mmi’n’f"m""“ §
i Patient’s
. Thsplay the
mntion A
) information
{Selected 3 __
ﬂ””,‘f‘.?,‘f.w i Displaymedication |
— i nformation
+ ““““““ ——
Houy S e
Order & Chrder s g
change delete “'*-»“M_i,,....,, ‘2’
iy i Ingplaythe i
Ny ol oxder
S v
- ““‘“""m‘_ ........................ s y',:»»u.
TN Save ardder
P -

otziz| g5 Clolo| 18



392 =2HOICINES =X M113 H8%(2008. 3)

o Bannddi gl an noship

R

incunehelation

targer

I8 6. £oHE| HxEEaY

mémaﬂon Admmiszraﬂon

TF 7. MA Fekne| MAHAIXNE B

9] 3% Al AALEE 5= X2 RoseTree?t HL7
Designerol| A 7|24 o2 #A|F3tx v}t CMETS
WA A FLA N 3 AR A&Ho g G2 B
T 5 Q1 8 g H4A =3 L 28
F Ae FHE G

213H 82 observationd) 3 EYH FaP A

N

aH 79 AA Fek#E] RMIMolA CMETS. 2 A
& E Observation ActZF ) =2 A $a}e] gy
o AHE AMRSIA, Bl EAE Eelsle 94
FH2EAM, A- A 71" COCT_RMO00001S-
CMETS. 2 &88 4+ J5E 3 $Y43% CMET £

28] o] FolTy.



HL7 Bi& 3 Jjglo] EoMZIAIAEIS I8t YARMTEO AN

29 9 vhFE k2L ARolA A Ralshe

YT Ve A B2 A4 Bax F s

Q]

SubstanceAdministrationZ ) 2=°|t}. Reciver

quswmti on

Eof HHHAIXIYE 2

= Participation FHLE FAEHE A7) 2
o] 1l Performer Eel&v S AWst

3h= Participation 22 Y =7 A}

al
=
ko)

393

oy

A

N
O,
h

W

}

G

S



394 EEDICIOEE ==A M113 M3%(2008. 3)

g 10. §ekue &

SAYG S UEY T

Y 10 819 AYgE 7237 9%
Document 222X BHF 39 FAEF9 71E
2 H3lA A3

3.6 ddEMTE 4y

RFEAH ASE 3 RMIME dlo]E|#|o] 20 A A
& RoseTreedll A CSV /-39 HMD9 XML 3 ¢

— & aftnbutes

ObservanonEvent -.

B B A

7§;|1'||U'IIA|X|X'{EEE"

HMDE AA=EUT. A48 HMDE HL7 V3
GeneratorgE °]-83t XML 27|vl&g AAAEA
. HDFS #A S £538t9 A4 E HF d9=<
XML £7)vke vt2 HF AEEQ] QAEATZRY
CDARA Fofweld tigt 358 AEEdAA
HIS 7ol N EAME T 5 9o, 18 11
Observation®t Document ZdH2E HL7 V3
Generatorg #-&3ld AAAEH XML £7|vtolt}.

% . -"_. 3

[

pod mwﬁyﬁa&a

s i-.‘-bd!.a-«ow«»-n;»ma»@v.x-«'ﬂwﬁb'do »&»m Ilv.»gn%i.&ﬂv:bj -

At sae«:iaﬁzm B
Kt ket eyt AR,

g 11, Fefaelo]



HL7 H& 3 D[k

4. 2 B

A2 JurlEe) 498 2 Jaudel F5
g B3 7t Qo] W oAl 27} thekaA
o1tk ool we} $xt AR} o) o g 7] @e] A
Ao A3, 2 B BAM M2 ThE Al2Ye
&3t 7] W&ol o8P H o whe] B ol
=2 AL Aok B3 m@Ad o AzHE, 3
2 Alfol g )4 geto] 87HI e E AlF

N E&Ao T w U FH/317] YT QAAFEAT
z9 EF3e ol o4 vE & gE JuAY 2
B o). YFENTRY EEFoln HFH 7
e AHMNE BA Qo) B o3 E A 3]
5 ARHEslete Wy H/pPH BAS E
g A, AR A 2Fo] dhgt ogf7} A s oo}
dok Mk AbgR S FAM S Ao B
A& AW LR A7st AYsolok g
[21-23].

Holl A HL7 M 3 7]9ke.
< Z9ste ARedS &

lﬂﬂl‘i

2 A AGF WHE
A5 WY =35
= o] o] Fojx gl AU A ZH L HI
o2 WY AA JF-E T 8dt 9FI|EA FAY
MEAQN 2P LYAAE AAHE IAE HAFa
Atk

ojo] £ A7oA= WA R 2R3 Q)
© {5 FdA FekREdE AAEa ol Exlag
sl FARF MY HESZ £20% HDF ZEA
28 FF3te FHF AEES] CDAE A

MR 53] F23 HE HL7 RIMS T3 4
A o5 8AAA 7834 AE AUl e AR
E9 259 453 BAE RAgFE FdE ¥ E
S &3] okt HF HEEQ AR dr A 33
EEdYE Aol =3 HUYgk f94d de Rd=
AAHZ] Y3 E 887 AAE TLEIEME
LEREANLE EAPFRAIAE HAHFHRBA
2d QALA A 2" Fo] AE J9d, 29, 7]
T EAe 9o FA3 st AAZ S AFokyt
g}

2 dFdMe FSHeEE A4t HL79 RIM
o] g HAHS B3 FARZEEQ HLT WA
39] RIMo] 5 #8E X3ste Aredz A Fg
3tS B3ttt =3 HDF 22 A8 AX FoF

I

SOIUPNAEIS Bt ANSHTES MM 395

A8 ¥% AT CDAE A4
oled4e By mdsle F54H 84L&
A olg ool HL7 RIMS AgsIA 45 & A
Aol t] ol7t tFEste AR EY S A=
At ol oz FFAAA WA= ohFgH
o] 13 YL A% FHAgA2EAAN F
g HAon st Y4EAMY % AEEL
F AL Aot
At AF Lo AAE At &= F &7
o] Adgx|o] AF A<=
2 ojujof i3k Fo7} o] FoiXl
AREE g A+E 3

[1] Y.M. Chae, Survey on computerization for
health institutions in Korea, Health Insurance
Review Agency, pp. 1-24, 2005.

[2] =R ANMARSY, IEFE HE ET Y
X AEX 5, 2004.

[ 3] M. Tuomainen, J. Mykkanen, H. Luostarinen,
A. Povhola, and E. Paakkanen, “Model-centric
approaches for the development of health in-
formation systems,” Medinfo, Vol.l2, pp.
28-32, 2007.

(41 S. M. Huff, W. D. Bidgood, Jr., ]. J. Cimino,
and W. E. Hammond, “A proposal for in-
corporating health level seven (HL7) vocabu-
lary in the UMLS Metathesaurus,” Proceeding
of AMIA Symposium, pp. 800-804, 1998.

[ 5] M. Poulymenopoulou and G. Vassilacopoulos,
“An electronic patient record implementation
using clinical document architecture,” Student
Health Technology Informatics, Vol.103, pp.
50-57, 2004.

(6] P. W. Hung, S. B. Johnson, D. R. Kaufman,
and E. A. Mendonca, “A multi-level model of
information seeking in the clinical domain,”
Journal of Biomedical Informatics, Vol4l,
No.2, pp.357-370, 2008.

[ 7] R. H. Dolin, L. Alschuler, S. Boyer, C. Beebe,
F. M. Behlen, P. V. Biron, and A. Shabo Shvo,



396

[8]

[9]

[10]

[11]

[12]

(13]

[14]

2EI0ICIcES ==2A A1t XH85(2008. 3)

“HL7 Clinical Document Architecture, Release
of the
Informatics Association, Vol.13, pp. 30-39,
2006.

J. M. Ferranti, R. C. Musser, K. Kawamoto
et al., “The clinical document architecture and

2, Journal American Medical

the continuity of care record: a critical analy-
Journal of the American Medical
Informatics Association, Vol.13, No.3, pp.
245-252, 2006.

J. M. Ferranti, R. C. Musser, K. Kawamoto,

and W. E. Hammond, “The clinical document

. »”
sis,

architecture and the continuity of care record:
a critical analysis,” Journal of the American
Medical Informatics Association, Vol.13, pp.
245-52, 2006.

D. Moner, J. A. Maldonado, D. Bosca, J. T.
P. Crespo, P. ].
Vivancos, and M. Robles, “Archetype-based

Fernandez, C. Angulo,

semantic Integration and standardization of
clinical data,” Conference Proceeding IEEE
Engineering in Medicine and Biology
Society, Vol.l, pp. 5141-5144, 2006.

HS. Kim, T. Tran, HH. Kim, EJ. Lee and H.
Cho,
Nursing Records for the Nursing Process for
Use within the HL7
Architecture,” Journal of Korea Multimedia
Society, Vol.9, No.8, pp. 1055-1066, 2006.
M. L. Muller, F. Uckert, T. Burkle, and H. U.

Prokosch, “Cross—institutional data exchange

“Design and Implementation of a

Clinical Document

using the clinical document architecture
(CDA),” International Journal of Medical
Informatics, Vol.74, pp. 245-56, 2005.

K. Heitmann, “Clinical document archi-
Student  Health  Technology
Informatics, Vol.96, pp. 279-284, 2003.

T. Mikola, O. Wanne, T. Itala, and A.

Virtanen, “Implementing regional information

tecture,”

system for social and health care in Finland,

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Sakakunta,” Student Health Technology
Informatics, Vol.90, pp. 723-728, 2002.
ulAE, “HL7 RIM 7|8k 218 AR A 250 7
A E4 9 AA) dAHS e gigd %
sta} MALSEo =3, 2002. -

(. Hubner-Bloder, E. Ammenwerth, B. Brigl,
and A. Winter, “Specification of a reference
model for the domain layer of a hospital in-
formation system,” Student Health Technology
Informatics, Vol.116, pp. 497-502, 2005.

G. W. Beeler, Jr., “On the Rim: the making
of HL7’s Reference Information Model,” MD
Computing, Vol.16, pp. 27-29, 1999.

B. G. Blobel, K. Engel, and P. Pharow,
“Semantic interoperability-—HL7 Version 3
compared to advanced architecture stand-
ards,” Methods of Information in Medicine,
Vol45, pp. 343-353, 2006.

S. Garde, P. Knaup, E. Hovenga, and S. Heard,
“Towards semantic interoperability for elec-
tronic health records,” Methods of Information
in Medicine, Vol.46, pp. 332-343, 2007.

W. T. Goossen, J. G. Ozbolt, A. Coenen, H.
A. Park, C. Mead, M. Ehnfors, and H. F.
Marin, “Development of a provisional domain
model for the nursing process for use within
the Health Level 7 reference information mod-
el,” Journal of the American Medical
Informatics Association, Vol.11, pp. 186-194,
2004.

HDFE, Available at:
Accessed Dec 25, 2007.

R.A. Jenders and R.M. Sailors, “Convergence

http://www.HL7.org,

on a standard for representing clinical guide-
lines: work in health level seven,” Medinfo,
Vol.11, No.l, pp. 130-134, 2004.

A3, “‘HL7 REJFEMFEE AHET AR}
Haoke] Aol B AT, AR o
sist o g R otT whALSHS| =8 2007,



2003 ~ A 7
AR s F

HL7 H& 3 2182

1999

2006 ~ A ABEw ts
St AN A

19999 ~ & A AEYSFayY 7t
SAL

BAFoF: T EA| 2H]

= T g

20049 ZAEhstu 3 st &
A}

20061 ~ @A) ZEhsta 7+30)
gt Mty A st

20043 ~ H A ARSI 7}
TA}

HAEoE: TARE G A A

uka}

SOIMNAHS st

1991
2003
2007
2007 ~
Al o AR RA 28, &
AAR XM FZF

=
PN P

Ao} &2

1980
198614

1992°d

1999 ~

QAMEMTEC ME 397

B 44}
AENES L 8RS
3} vk}

~ @A) ABUSta o 7o)
8} ol g A W sty Post-
Doc

27, 4RI, 9

X

=
i nd ey

A& gt 8t A}
B ESo| T H O S
Haket QAL
FEFFHUIS 8 YH
st AL

A ARt 84
515}3} g

’\13?—'%9



