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Abstract

INTRODUCTION: The knowledge base still plays an important role in symptom checkers, and diagnostic decision
support systems (DDSS) that make inferences from medical history. However, existing tools require many inputs at
the time of inference, which can hinder the use of DDSS. Contrastingly, diagnostic experts can make effective
inferences, just by using the information present in a questionnaire. Therefore, we prepared an illness script used by
experts as a knowledge base, that simply expresses the characteristics of diseases and verifies the accuracy of
inference with a small amount of medical history information.

OBJECTIVE: We developed a knowledge base using illness scripts and compared the accuracy of inferences with
other existing tools by inputting data that is equivalent to that of a questionnaire.

METHOD: A knowledge base was designed for 570 diseases, using the information on illness scripts [prevalence,
age, sex, key features (symptoms, onset pattern, time to consultation, and symptom transition)] in key-value format
data structure. We created a simple program, “Pocket Monshin,” that generates a disease list by feeding in data that is
equivalent to that of a questionnaire. Three doctors inputted 45 case vignettes compiled by Semigran et al. and
compared its accuracy with other tools assessed by Semigran et al.

RESULTS: The top-1 accuracy of Pocket Monshin was 44% (95% confidence interval [CI]: 36-52%,), and the
top-3 accuracy of it was 67% (95% CI: 59—75%). Compared to the 23 tools investigated by Semigran et al., Pocket
Monshin was the third highest in the top-1 accuracy and the fourth highest in the top-3 accuracy.

DISCUSSION: With a knowledge base composed of illness scripts, it is possible to obtain diagnostic accuracy
equivalent to that of existing tools, even with the amount of medical history information equivalent to that of a
questionnaire.

Keywords: Diagnostic Decision Support System, Symptom Checker, Knowledge Base

(&% script ZF LIz /I NRAGRAR— AL DI R IR
JRIE (22) Ic i S A 2L B o — 2 —MRAT T 2R irb SRBUAN BT DR T 0T 02 FEL, £
?:yﬁ*’@#’)lﬁﬁ?ﬁ/%TA(Dlagnostlc Decision Support ARAE RO EMEMEERGEL | RIRHER OBMITE 3~ 1F
System: DDSS) Clid, Hik < —AMNRIZHE o 2o %&%Eﬂ%?ﬁ 1235,
TWD, Lol #ERRICROBID A TH HIZBEFY — L (Bi]

T LIRS TRY, BRI HERR O T D IR H T &R
TEMPFELEN TWDEITE R\, F7-, BEfEY — L3
FRRFICRDBILD AN TH BN EL, e WiiBhy — i K

FEHABOD illness script ZFNFk~~—ALL TEfHL | 72
B Y O AN LD HERR O EREME A OBEATY — L L Eli

DIV B TS, T
éjﬁ‘\ PBWr o= A~} X, ﬂi"’g{\\ PERI, 7R, Vﬁ?rﬁﬂ;q {ﬁ;—i]
F'ﬁ TRPRIE  BEAEIE, 7L L8 — R WL « AR R 2 ODF'EJ A, FIFHAS— R
PECFRES NG HO B DR R MR 21 TH LN T R R A TN T 570 JEFRIZOUWTillness seript (2B
BN, ZOZ LD, LI AIRRE SAVTAE S DA D HR S T B WA TGN — A LTz, BRI, & ln, PRI
—ATHINSDE A QOIUE, ZHERA 7 HEGm % 5= DIFD, BRI HEL 72 DR (LA T key feature) £LC, &=
B CEDAREMER DD EE 2 DD, FRERVISAIER, FIEMRR, =R ETOHIM, E%?@%’n
IR BORFEE IR LD T I3, illness script EFEIEAL, F DD FE 7= DA FEE ] (FBEFELEAERCUAZ A T) 12
@Eﬂﬂi:@%%éhtiﬂ?&%ﬂﬁlﬁ TRL ., R 528 T W, TRERFEF M RRPR &2 ER (2 Lﬁ%&aﬁ?ﬁ)
T D% OZWHER OB FAITE L TTNAHAO), llness TR T A EMA% (BRRRBR64E ~ 1 84F) M FLik (EE44T
script [Z—fRICERLINTL ‘iﬁb‘ﬁ’ 2 D5, JHiE ST HER A — AU U7 fE R B R B A X 112k, 4R
PRI e, R, B BT L, B2 TIA, 7E WAL CHEER a5 Uiz, FFREIROM Rt #
FRIEIRE DR EFR L7 > TV D@0, AKAFFETIE, illness LTI, HRBEERSELF—U —RERBILIOREL

HAERERFS B4 OERFRIEARE (F2L2AHAERBRESFAMASR)



THEERLTZ, :@ﬂe T—RIZIEO~K) 900 FHEED GRS
7mo FOIERRRUTIZ 2238, Ak, AME, Bk, =2 FETo
W24 E#Fﬁﬂ%{?ﬁ(ﬂ—*rf’ﬂam 1 B~7 B (BHAD) ., 1
~438 GEEAL)  1~122°H (A BALD) | T4ELL B GFEHAL) |,
JERHER X TS, BRIV, &8, IR HD 1 22T
NHE LT, B&SIT- key feature DZIVEIUTKL T, £

DIERICE > TREIRBEERE T DMMEL R T AT 2 5L
7oo HFEA—ADT —ZEREDOFIE R 1 1R,

100

at
o

(o)}

75
: Ihilis

EEWFEM%E“F@HW@@

www%m CERNESHE - GE
%%%$%%§-m SR~
HENSINIE B - @S
SRR EEEER FHEFH L
23 HE SR - METBESS
e Wy O - - FEE
% B OEFeT [ F
N HECH BT
i SHO W @E
oS E O
o S 3
o G

i

Ch

B1 FEA—R(CIRE L= R B

£1 MBA—RDT—HEEDH]. (EEOT—HEIEE
55)
a2 8
JioBE 7
AT 7

B. #im7 07T 4

WA, MRS O ATy, T b b A, PERI, 23,
WOMBOIERD, FIERE (J25K, 2k, dEM:, B8R |
SERORREDOHER | EDOMOER, DAL T, FHeE:
DE\NEBOYVANE LT DM T 07 T 58T, AT
VMR BIERLTZ, ANE7 0l T LN Bord 518 H 413
RIDETITONILDOEL, ZNHDOE B IFMRBZICE > T
EAENFFOHENA IO LT, 70l T L0 AJIMER IO
JFEROBIEK 21~ T,

BAERIERS

2 BAIOERERFE

ARE

FHG 64 145 B

x

" 1BULE7BXRE R

Bd

(wei @) (wmme Q) (wwzies @)

Sk Rt O &

feDEER =800

REOHEE
REEBOIE
HIEESOE
Ny R —7
KB iRAZEE
KEDERFBARRIE
A=

M B

TR EEROE
R Rl
AR S
8BRS
RIEHERLE

X2 #®/TOTSLGR Y2
Bl

2)DANBEE LV D

C. HEFRREEE DOFTAM

Semigran HOVMERK L7z 45 EFI DT 4 2 M RRERS T
—ZE LT, MR AOREERLR Ty M2 OS5
LTWRWERT 3 212Ky MEEe~DIH B A EHEimis R
DERAFEAKA L T2, ZO LW D ERMIZIIFED B % BHR
B IEBIT 1 v M Google FIRRIZ T H AZEIZ HEEIRRL
TebOERLA LTz, ENENDRERNZIY \Tlﬁ@‘élﬁﬁ’?
I DWTIE, ERMZ EIHWE 72, 3 4 OHEmFE R T,
HASNIEBYAND B2 1AL (LU, TOPL) B8R EAL 3
PRZLAN (LR, TOP3) I IEfRO IR BBOS & ENDIEF OEI &%
FNENFHLZ(LLF, EZ3), TOPL L0 TOP3 OIE
5 H% Semigran HOFHEO TR G LEINIY — /L OFE R LI
L7,

[#52R]

WEEZ HWTDEFI OB B L OERT 3 4D Ak bHE
T RA 2T, EERDOFELDEEIITRT, BAELIZD
135 JEFI A THDHE, TOPLIEARITER 125 33%, EAl2
23 49% ., ER3 51% T, ) 44% Th -7z, TOPIIEE
ILERT123 60%. ERT2D3 69%., ERI32S 71% T, ) 67%
ThoT, BRERNDIEE R TIIFEBR RIS TD TOP3IE
BRPNTNOERTH @ MEMIZH -T2, ZOMobo
HE O TH BT T,

Semigran HOFHAFEFOTIL, AESNZ23 Y —LDH5,
TOP11EA =R TlE EAL2BIEIC DocResponse 50% (33-67.
95%CI) . Family Doctor 47% (31-62, 95%CI) . Isabel 44%
(29-60. 95%CI) . Ask MD 43% (26-59. 95%CI) &72> T3,
TOP3IE%& R Tl R Symcat 71% (57-85. 95%CI) |
Isabel 69% (55-83. 95%CI) . Ask MD 68% (52-83. 95%ClI) .

(H22E B AERBERFRFMAR)



DocResponse 67% (50-83, 95%CI) &72~>TCu 5, L3> T,
Ry MilZaEENLE T 54, TOP1IEZ 2Tl Isabel &
[F15RCH 3L, TOP3IEZAH TIE Ask MD 12K H 4 2 T

77,

®2 BREHEGIDZH OB IVHRER—E.
BROKRBIAMADIBLL, — FBASDSELUA
[SEFENEAN DT, X HBA—RIRIREBDEE)

(B= HR

21 | YILERD 1 1 1
28 | WAL 1 1 1
29 | EERE 1 1 1
30 | BMREMEMDHFEME 2 1 1
LI 7
31 AMREXR (REXL#FEFL : 5 :
SERLHE)
32 | BHAEXL - - -
33 | #EME 2 1 1 1
34 | 2ENEEE R 1 1 1
3B | FLLE—MHEL 2 1 1
36 | BHEERE 2 3 2
37 | 7H743F—DREVLNFHIE - - -
38 | 7OAMEE (OR%K) 1 1 1
39| AvTH 2 2 2
40 | {EFB X X X
41| B85 x X X
42 | ZHifE - 1 -
43 | YA ILAELERER 1 1 1
4 | YA ILAELERER 1 1 1
45 | NEAt X X x
£3 HHIOYSL KT IMED) OEEE
BEERT 1 EEi2 | EEmS Ty
iE iE iE iE
E (9| B[]S |BE| & % | (95%CI)
15 22 23 60
s TOP1 /45 33 /45 49 /45 51 /135 44 | (36-52)
*® 28 31 32 91
TOP3 /45 62 /45 69 /45 n /135 67 | (59-75)
3 4 8 15
5 TOP1 15 20 /15 27 15 53 /45 33 | (19-47)
2 7 9 " 27
TOP3 /15 47 /15 60 /15 13 /45 60 | (46-74)
6 " 8 25
g; TOP1 15 40 /15 73 /15 53 45 56 | (41-71)
= 12 13 12 37 ~
TOP3 15 80 /15 87 /15 80 /45 82 | (711-93)
6 1 1 20
+ _
I TOP1 /15 40 /15 47 15 47 /45 44 | (29-59)
7
T 9 9 9 27
7 | TOP3 /15 60 /15 60 /15 60 /45 60 | (46-74)

o EE | EE | E6
No B2 1 2 3
>3-
[EERFE Gerrs/ozy | [ 4 | .
L HE)
2| mER 4 2 3
3 WE (FEAERER. WMEIKE. 9 1 1
HEDEIL)
4| COPD DE/L (F[E) 3 4 2
5 | RENERAR M4 AE - - 1
6 | DAAEE - 1 1
7 | AR SAESE B - - -
8 | RE®R 2 2 1
9| w57 - - 4
10 | BERE% 4 4 1
1| Fiz 1 2 1
12 | ke 2 2 3
13 | By F—LiTEEE 1 1 1
14 | INMEREE - - -
15 | wisE 1 1 1
ERA
o | BlERER (EmExFErESC |, | o |
JVARRELHR)
17 Rk (F=ITRMEREX, WEE 1 1 1
BE, ERER)
18 | &rmmE 1 1 2
19 AMRIEEEE (IR, 9 9 9
BRI, BIEEIS2EE%)
IEMEIR (FITRMEMIRH.
20 | 2EEHEN, BN, BEHE 2 3 -
5. HERAILZT., LEEER)
21 | BEBRX - _ _
22 | COPD DE L (8%EE) 3 1 2
28| AYTLIUY 2 1 2
24 | {EEE BRI - 1 1
95 JHIEM BB RS (F =X GERD, + 5 i :
Zi5lmEB. BiER)
26 | fhi% 1 1 1

BEXERBERY S F410ERERS

EAEAR (B220HAERBERIIZMAR)




€3

AT CIXF IR 72 TG~ — R, R ERER 2175 £ T
EEPRIICRFIC R B35 2 HINAIE WA R L TR LT-, it
FT T T AIONWTHE AT THIERITITDOTOC, 220,
BRI AT LIV LERNTND, ZNHICE > THRIE
NS RIT, KB IR TWDHEEZ LMD
BEAEY — /L LT, RIS D IEA RAER LT, 2D LT,
KIFHZH U illness script &L CEGESNDIIRIRIEE
WM LD CTEETHHIEERIEL TUVND,

DDSS DFEBIZEBWGEEITIKEDT — XL DR T
BN DB IVTNDD, B S LRk — AD
OEFZMAE DY =T a—F O EEMELERHSh T
50, HHLWAIEIEG A 2T I & T HUX IRIT IR DIk
IZEEL , FAEE COEIMITYREDTE T, I L5
HIZLTHENTNOFROBEENM (R AL LD E T
KigT —HEEFHEENVE/2D, LIER>T, Wi
U T RS SIS AN 2 SV TR - _R&ETH D,
T OEGRBEAE L TARIFR T T T4, 151, key feature
(FEFREARVEDAEIR, FIEE, ZR2ECTOHIM. ERHER .
ZOMDET-DAFEFH) | ZHRET D,

F7-. BEfFD DDSS IR B COY —r7n— L8 a1
BENTEST, TTERANBENSORHOLF 12>
WAHEDFRTENRH DO, ABFSE CHY B 7o RS L2
HE OB CXAREE DB HETHY, HEfmHFC T — P —23
AT1T5 ETHD RN I TE e, Diel LbHERRO I
INBETE T AZ LI Lo TR R BAE VAT
LINFREIZ /e DR S ND,

EZERIANFIZE>TUELHERHY, TOP1IEERT
1% 33%20°5 51%, TOP3IEZ =TI 62%0°5 T1%E MR -
77o ZHUI K EEDO ATEDOIELSEITEFL TS, KIE
BICATITHHEESLCHRIL, FEFIT 1 1y MPBIEHRE A
Blo THEMIZHBIL Th b=, BIEMERNRLZZETO
R L OIEFRNT 4 3y MRS T RNL DL HY |
X5 2ED—R o> T, Ry IR AT THE
RERAH T AT RIS ATHAID , ik BRI A E
DFBERKELZTRT o7,

TR AR —ADPEFE T NI T 72 EL S LB 2725,
ZDHZ, MR E D IRNER B CTEIT T 5720, O
FE TR — AT ANEND T —Z DO 2 DR AFTD
JEBWRRELRD, ARFZE TIFRERERR O =% A/ S—k)
ZNLOFERO BT BT 7208, Fifee TREAL NS B D
FRETH D,

(@5 EAPNEEY

FRAEIZ FH WDIE B S B2 T s S b B b o7-0 | 1E
BRI R KT T AREMEN B D, Fiz, ik~ —ADULEH
PRIBBEAL S S IR — F R DR BAE 2 5
7o RN LT A A REME B D,

€t

Ilness script &4 Ak B3 LU= 217~ — &2k, B2 A0
BOFFREERE TS, BEEY — /L ERI% DB W E B ED
o5,

Xk
1) Uehara T, Ikusaka M, Ohira Y, Ohta M, Noda K, Tsukamoto T, et
al. Accuracy of diagnoses predicted from a simple patient

questionnaire stratified by the duration of general ambulatory

BEXERBERY S F410ERERS

2)

3)

4)

5)

6)

7

training: an observational study. Int J] Gen Med. 2013;7:13-9.
Charlin B, Boshuizen HPA, Custers EJ, Feltovich P]J. Scripts and
clinical reasoning. Med Educ. 2007;41:1178-84.

Bowen JL. Educational Strategies to Promote Clinical Diagnostic
Reasoning. N Engl ] Med. 2006 Nov 23;355(21):2217-25.
Schmidt HG, Rikers RMJP. How expertise develops in medicine:
knowledge encapsulation and illness script formation. Med Educ.
2007 Nov 14;41:1133-9.

Illness Scripts Overview. ] Gen Intern Med [Internet].
[https://www.sgim.org/web—only/clinical-reasoning—exercises/il
Iness—scripts—overview# (cited 2021-Aug-21)]

Semigran HL, Linder J a, Gidengil C, Mehrotra A. Evaluation of
symptom checkers for self diagnosis and triage: audit study. BM]J.
2015;351:h3480.

Miiller L, Gangadharaiah R, Klein SC, Perry J, Bernstein G,
Nurkse D, et al. An open access medical knowledge base for
community driven diagnostic decision support system
development. BMC Med Inform Decis Mak. 2019;19(1).

Cahan A, Cimino JJ. A Learning Health Care System Using
Computer-Aided Diagnosis. ] Med Internet Res. 2017;19(3):e54.

EAEAR (B220HAERBERIIZMAR)



