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Evaluation of Patient Grouping by Community Detection of the Networks Derived from
Clinical Data: Hoshi M*!, Tachimori Y**

Our study aims to develop patient grouping by community detection of networks derived
from clinical data. We constructed the networks with nodes consisting of patient IDs and the
other field's data of the database in the hospital information system. We found that the net-
works were divides into several communities and as a result, a set of patients was divided into
several groups according to the communities (PGN: Patient Grouping by Network community
detection). Using the same data, we also tried to group the set of patients by cluster analysis
and MDC (Major Diagnostic Categories). And we get the two other patient groupings (PGC:
Patient Grouping by Cluster analysis, PGM: Patient Grouping from MDC). We constructed a
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new index to measure the similarity degree between two patient groupings (SIG: Similarity In-

dex between two Groupings), and we calculated the SIGs for all combinations of groupings. As

a result, the similarity degree between PGN and PGC was comparatively low. The similarity
degree between PGN and PGM was higher than that between PGC and PGM. This result indi-

cates that the patient grouping by network community detection is clinically more meaningful

than that by cluster analysis. We can produce another grouping by a choice of different field as

the nodes of the networks. Therefore, our grouping method has wide applications. For exam-

ple, using nursing data can gives us a new patient grouping for nursing care.

Key words: Patient grouping, Clinical data, Complex network, Community detection, Hospital

Information Systems, Medical order entry systems
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xR8 Fv bT—V33Ia=FT 4B, 77X, KLU MDC (CLDBEEFLED SIG

- — VAP L i

Fo b= MDC

VA -~ 327 (R K-means % Ward %

PGPN PGAN PGPk PGAk PGPw PGAw | PGMDC
2y T — 2 PGPN 0.316 0.071 0.067 0.060 0.067 0.125
I 25 1 PGAN 0.074 0.075 0.063 0.072 0.161
PGPk 0.466 0.594 0.599 0.057
K-means %
252 PGAk 0.567 0.625 0.058
X PGPw 0.838 0.051
Ward £
PGAw 0.056
MDC PGMDC

£ 0¥ iEilZ SIG (Similarity Index between two Grouping) T& 5.
D257 BRIBICKDENE- I IRAYITICE 2 &0 E, MDCIZX 20 EOIRICBNWTIE (EFRORREN),
AI 22T REBICKBEDEDHN, 7 IAINICEBEEELETEL T, K12~31#%, MDCIZXamEED

SIG W3- 7z

7 I A GHTICEERT, &0 MDC 2 X% 505k
B TWwWa EEZ LN,

3) NEEEUEICLDHR

KIZ, GEDLNONPTH 72T DOHEHITDON
T, IXRTOMAGHLE CLAED) TBITS
SIG #3tH U=, ZOHRZ2KR8ITRT

dAI 2T HICK 2548 E LTI SIG=
0.316, 7 A% pHTc & %50 HFE LD SIG 13
/N 0.466, Bk 0.838 &, [AREDHIEIZL D505
FLTEEWEZRLE EHROT L —DE5D).

DI 2T MBICK B0 ED T 25 50T
KB BNTIE (EHORBTHALESD),
RATH SIG=0.075 END{KWEZRL /.

DI 2T MBICEK D&M - 7T A% 5T
& B&0HE, MDCIZL 20D iz BN
T Gho kBN, I3 2250 HmHick3
BEDEM, 7T A G X B EHEE g
LT, #92~3f% MDCIicXksmn%E LD SIGMN
o7z

ATET D JSCIT X B ik &, ARHIZHIT S SIG
XD IRIIFAEOM R E RS2, IS OREE
BEEDDERDEDITRS.

- AR D HIEIT L B0 TIIEBIL 7208185

5N5.

CAI 2T RBICKDBENEE T A
ST R B EBESFEIIH £ DL TITNRWN,
C P TGAFGHICHART, I3 a5 1B
X2 HETIE, X0 MDCIizXksm5EIcEWNn
DIEEGDEMTE S,

5. & =&

A, DINOIUIHEFEEHR S AT LITEEEN
TWEBETAT—F DT —FEHANT, *v b
J—0 Rl a5 O EfTo . B
HLZgEII a5 ho/on/BESHEER
Cr—%ZERWkD A5 5k % B#E55HE,
BIOMDCIickrEBEEFEEZ, JSC EH-IT
B¥E U7z SIG &> Thii L /=,

FERELT, 2y M= 0O 2=5 1 i
2RO, WRNSDHDT T A5 EIT RS E
BONEEITD ZENNEETH D ENDD S
o, iz, Ao ilickomenEE
SR, VIR AT D ESNEE S EE
iz LT, MDCIiz X2 BE S HEITMZH DT
HoTz.

I 2= BRHICKB2EESEIIBWTI,



14 BEFT—Y3y bT—IDO3 27 1 BRI KD BF L OB
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F=FEMETA5HENH L. SGRDINDNIIL,
BEEF—FTEHEND 2DD T 1 =)L RDHZE
BIRU Ry bT—D R L2, BT —21C
IO EIERT =)V RDBEET 2. £/
ERiDZHT —F SN D, FlAITBEMICED
BT T DF =58 EEFIHTEDAHEMEN B
5. BHEZBOEELEOBRS AT L0GEA S
NTWERKERRICBWTIE, F—FN—ANICEE
FAPEBEOBEHE R EDT — Y DEET 5.
FRALZWTF—%%2 H2ICBWTRLEXKD A,
1V a—RiZ T E20BRFITHL TiThbh
7o TEFE(TA DBl I NS Rl sEt—4
D7 14—V RERICEZ shiud, xv hT—2
ORERERITINA S Z EMAETHD, I3 2=
T A RHIC K DEEPENEETH D, Z0LD
REETACEEMOBEBERENSHATOR
FZEIIREM D TIThbi T,

BIRT D7 =)V RICKOBEMENED LS
LT B, BIROZTORM G ER EZAFE
BT D5 BORMNRETH 5.

G, bbbk AExy U= Da3 2
ZT 1 MBI KB BEONEHEE, koL S
BEREOMEHEHNAASZ0ME FEiH->THDHE
HWIZL D08 SRR, BEE BE O
DB ORI OMHEAEIEMICL > T, BRITEEN
TEZ RIFEINL) SEEHARLTVSEHE
A6N5 HASHKEMHML TWLXDIC, EET—
Dty hI—01%, AE—IT—IVR, AF—
N7 U—, BEEEEE WO e OEMR T Y
KT —=2THBIEMSNO> TR Zh
i, EEZODONEEE, BE, RELRIEOH
OHEMERIZE > THIFDRIFE SN2 EMRTH
HIEEBRLTVDS, D325 14HZDED
BRABINTELZRFTHDEEZEZDRLIE, &
FOBEMEOTEL, EREOEMRE L TOR
BERARDL —DDOHIETHHEDBEZEZ LN,

UL, GElbnbnNEBEESEICHWZO
2T RETFRIOE, KRERREADRDS. B
ZE, < OBEFITHBICEHI NDBHEITED
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S iEE RN, SRAVWEEEEA -5
HHOFRY hT—=2712BWTH, HDMOEHHED
MEMRE/R E1ZL < DBEEITH LU TEBIN TN
5%, TOLORBRELRNEDII 2T 1ITRE
TENTEK > TERESENENT 2NN H
5. R L7=&51C, BEET—5D%y NT—2
i, WHhOBEMR Ty NT— EERT Y,
ZDEIF Y M= I3IEEICEEDOER & B
MoER ONT) 228EFD T ENGh->Tn
5. NTRIEHITE OTHMEBEN D20, HH
Ry NI =3RS EL BN TER
Wry N =224 T 5, ZOMENDORIRE
LT, #EDOII 227 ICHARICTET 2EHAD
HFEZREELTII 2 =5 1 (Overlapping
Community) O#HZETTS FED'Y, T2k
BLAET7yP—RII 2T RBOFEY i
HFEINDODDOH 5.
ODNONNBERATNBEEETIE, Fv
NI —=20a3 a7 ¢ in, BEEEESE
TH5EODOF—LIBREFETHS. KOENWO
2T NOHENHIFTESDTHIUL, B
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MHEFIEOFAZRFNITRETHDEEZLS.
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MDC iz kB EBE DI EITTo /2. R E
LT, RFETIE, 7 IAZ0H &R g
i) MDC & Bl7= 70 5amfs s k.

AFEL, Fy NT—0OEFEERDT 1))
ROBIROAT, BEOHENAIGETH S, [Ehfi
KEDBET YDA, GEDT—FnE
EHBHICHDAALTHOMEITWESFETHD &
DNOINUIEAZTNS.



HE

RIFFDT—5 % TREEEE L, BEEA
TRfEE RS E TEE AL TR E O
BEROTHMNCE B# WU ET. £,
FEBIUHTALEICDONT, TEICTiEY, o
B2 EE £ U ERHE AT 5

4

D

2)
3)

4

N>

5)

6)

)

8)

HAKERSE AR HLHE U BT R

2 £ X M

B, HA W BEEmS oMLy
FT7 =27 DI 227 1 T ORGE & BEFEA
DN, EREERY 2014 5 34, 1@ 3-15.

JIPIZE—. DRG/PPS 02351 & . SEEREAL,
1997.

PRk, D 5 Fe i < DPC @ S2AYICIE
I 272017, EFERE, 2011

Newman EJM. Networks an Introduction. OX-
FORD UNIVERSITY PRESS, 2010.

Newman EJM, Giran M. Finding and evaluating
community structure in networks. Physical Review
E 2004 ; 69, 026113.

Newman EJM. Fast algorithm for detecting com-
munity structure in networks. Physical Review E
2004 ; 69, 066133.

Clauset A, Newman EJM, Moore C. Finding com-
munity structure in very large networks. Physical
Review E 2004 ; 70, 066111.

Clauset A. Structure & Strangeness, 2005.
[http://www.cs.unm.edu/ aaron/research/fastmod-
ularity.htm (cited 2013-Aug-29)].

9)

10)

11)

12

=

13

=

14

Z

15

Z

16

=

17

~

18)

EEEHY 36(1), 2016 15

RIEBR—. LRRE CHLUE, BEAHEEE Ar
gonauta 2008 ; 15 : 10-22.

PEEFRIG. AT — 5 O E—HBIO i - 7 5
AE =4t V=X - ZERET —F Oifiat B
glaZikE, 2009.

R kK, & B 2ERT—YEIE RT
FRT—F YA T A, IR, 2009.

Watts DJ, Strogatz SH. Collective dynamics of
‘small-world’ networks. Nature 1998 ; 393 : 440-
442.

Barabasi AL, Albert R. Emergence of scaling in
random networks. Science 1999 ; 286 : 509-512.
Ravasz E, Barabasi AL. Hierarchical organization
in complex networks. Phys. Rev. E 2003 ; 67 :
026112-1-0261112-7.

Tachimori Y, Iwanaga H, Tahara T. The net-
works from medical knowledge and clinical prac-
tice have small-world, scale-free, and hierarchical
features. Physica A 2013 ; 392, 23 : 6084-6089.
Gergely Palla, Imre Derényi, Illés F, Tamas V.
Uncovering the overlapping community structure
of complex networks in nature and society. Nature
2005 ; 435 : 814-818.

Andrea L, Santo F, Janos K. Detecting the over-
lapping and hierarchical community structure in
complex networks. New Journal of Physics 2009 ;
11 : 20.

Tamas N, Andrea P, Laszlo N, Filop B. Fuzzy
communities and the concept of bridgeness in
complex networks. Physical Review E 2008 ; 77 :
016107.




