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At present, our society has become an aging society. The concept of dentistry in caring for
elderly patients has many factors in terms of proper treatment planning. The purpose of this research was to
create a dental treatment decision support program for elderly patients, using Bayesian network
techniques. The methods for conducting the research were as follows: the investigator set a framework for
various variables to be used as diagnostic criteria for oral health in elderly patients by collecting data on the
dental health of elderly patients from 400 patient profiles in the Department of General Dentistry in the
Faculty of Dentistry at Srinakharinwirot University. The patient profiles were then randomly generated, 80% of
the samples were used as the learning database on the program, and the other 20% of the samples were
used as a group to test the accuracy of the program. They developed a computer program by defining a
framework of related factors, such as age, gender, socio-economic factors, functional status, smoking,
drinking, medical history, medication, chief complaint, oral hygiene, diet, and dry mouth. The main
framework of the disease is caries, retained roots, etc. The framework of the treatment is prevention,
systemic disease treatment, chief complaint treatment, surgery or extraction, operative treatment, periodontal
treatment, or prosthodontic treatment to create a Bayesian network model. This research analyzes the
efficiency of the program to adjust the parameters for accuracy and five sets of cross-validation methods
were used. The metric values for analysis were the validation mean. The accuracy of the program was then
tested by using the model on a different set of data prepared for testing to determine the mean accuracy of
the test set. The results of the Bayesian network model development research revealed that various factors
affected oral health treatment planning in elderly patients, including oral health examination data. All data
were adjusted to the Bayesian network format and analyzed to assess the likelihood of planning for oral
health care in elderly patients. It was found that the validation values from the five cross-validations were

averaged at 71.9%. The mean accuracy of the test set was 71.4%.

Keyword : Bayesian network, Elderly patients, Geriatric dentistry
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MaaMAnAuLaY (functional status) NNIGLILUT (smoking) N9ANLBANDEAE (drinking) T9m
N1932U Y (medical history) 817 Fudsenruidudszan (medication) 8101517
(chief complaint) N13guaAMNAeIATaILN (oral hygiene) 814119 (diet) @1n13L N

(dry mouth) nsaunanuaslsn Aa Tsaiuy (caries) lsaluynzginssilszanily (caries
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exposed pulp) $1NWUANY (retained root) IsAMIananLdy (periodontal) N1s@u WLy
= . o v 1 a v %

WNEINNA (reduce posterior support) (WUUAY 4LKaeNT 4 EUR) N90UUBINITINITINE
Aa iuAnssNileanu (prevention) AMNNIAENARNTTINATTANI9TELL (systemic disease
treatment) N195NE181N13UN (chief complaint treatment) NM13AagNsTNdaIlNUTanANAY

(surgery or extraction) N135N®1A98N19Y 70Uz WU (operative treatment) N135N 11 19A

s

139U (periodontal treatment) N35NEIA2EIUANTINUIZAES (prosthodontic treatment)

49

3. mawrendeyarnszuugiudayasunisliuinimisiunnssnlugieegeens
eldmnanniafudeyarunganinaetangeens anutudesadihanisisviuans
o'l AusunuNEAIanT auaAneafaATuatun A lem S uau 400 wily
(W.A. 2553 — N.A. 2560)

4. ynszuunadenlasdayadilosgeany

! '
= o

o ¥ = ¥ ) o X a ' =
5. uqﬂl@yj@‘ﬂﬂﬂﬂﬂL@@ﬂLL@'J‘LL’HJ’TLI‘LL‘VIﬂiumqﬁ?’]\ﬁﬂﬂmﬁ‘ﬁdﬂ@QJWQL[F]@ﬁ‘ excel N

u

wiraNguiunIsldluntsaineluwmanisnsuaunisinegunngestn deyadiaaazgn

1 ! A ! % v a = ° [ o = ! ¥
wthaitlu 2 dau Ae @aulsn i lnN943199ane S NNEIMFUNNTINNBRLNNFINEN LasBndqwld

1
= ¥

1 b
AN AZaLSANDSNUNDN A9

u

NNFAANSZYNTAYALAZNITILATISUT YA
nsNeIU TSNS

1. Tunsadwluinanignaununisdnenganndasian daudsluinil s ilads

¥ o ¥

o a = v o ed o & | o
1/1mmmmﬂum@mmiim:gmmum halvua LazANNANAUEY mmu@:mwﬂ@wgmmu

ANEQNATLAAIANANNUS MAMINaTRIIANNdNRUsIaIAautlsNaze gnaTazy

a o a

'
o aa o o

AUATRTENINIAauLlsaasianlanunaaiiaseteliad1Aty douArauiaziduaes

pHANTUSIaSUEaTFawsargniFauAaY expectation-maximization®” daniwilsenay 3



16

nsaunslasei
inentay

nseunanzailia

milll.la:'lll‘lﬂ.‘;

m3snEn

nwdszneu 3 neaululIAnlunsafeldsunsuatiuayunisindulalunisanaununisinm

qunntestnlugiaegean

1.1 finnsguiasas 80 2aangusned N indugiuteyanisGauives
Tilsunsu uaz@nfasay 20 aaangusaativiniungunagauaANLsug1masTlsunsy
wreaunsananalidn nqutetnaiinidugudeyanisGaufuesitsunsuionas 80
Tnetdnuninaau (training set) ft1az 60 BNFatAY 20 UINIATIAADUAIINYNHAITD
TUswnsd (validation set) fvaadanay 20 dndungunaaauausdntgreacllsunss
(test set)

1.2 s laadidewdnnsn lunisGaufaeslisunsy dn1s
windugadayadwininlinWAanisdaufrestsunsuuazitediu s fvesiiin
pouud Ut Taadsnisnsaaaaulad 59a (5-fold cross-validation) N1931A LW
UszAnsnmaesldsunsuiagAnfadsnfiiaunldlunnsinmed Ae Ailddnananule
(sensitivity) Tunsasaduingresllsunsy vieAwatNRsagaLANgNAas (average

cross valid score) AaNINLIZNaL 4
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Iteration 1 Train Train Train Train
Iteration 2 Train Train Train Train
[teration 3 Train Train Train Train
Iteration 4 Train Train Train Train
[teration 5 Train Train Train Train

nndsznay 4 uanan1sdnuLedayadiniunisFeuiuesiysunsy

Ansmtadalled dnldlunimagauilssdAnsninaaaluing Naansnle

¥

o = ' dll A = 1 ! o 4 1
e llunaN AN U@ene Inafnisud @H@@ﬂmﬂuumﬂmu (HnazaminaeAn k

~—

lunsfneildnisagaaaulad 5 90 Ae dayaargnuiiveaniilu 5 dou Feusazdou
=

paid)}

9

v o o ¥

Anuauesdeyawiniu wiaiugadayadniuniszous uacandn Ae dayadiniunis

U

neaaL TULARZIaUTaNNINARR LAz A2UAZH validation set sanatfiae Tensutisiaya

a

we9ufazauazinliiianisnszanaaesdeya aenalinislssduldAlscdnsnang

wansinai wazidatn lineasuiudayadouiiiudayanagan faginlilallsunsundan

v
[V o o = Y o o/ 1

ANt ngn il dFeuiiugadeyaduiunisFeuiiome setiadu saud 1 ddeys

u

¥ o

daufl 2, 3, 4 uaz 5 anadaluieg Lme*’ﬁ@Hamu‘ﬁ 1 wwinmemagay luseui 2 1indaya
dawdl 1, 3, 4 uaz 5 unadluina LLé’qﬁﬁfaHamuﬁ 2 1WNIINARAL NLTULANAUATY
5 381
2. NINAADUANNLNUETa91TUNTH AB AINAINITOTBINITINTUELUNNT
fneganandesiinlagnistinluwanan mmuﬁu%’@g@mu@:mﬁLm?ﬂuif?lﬁ@m?mmmu
o

~ v a = Y o e XA ' A \ o . .
Wl sl A AN NT WAL AD ﬂ']l,'ﬂ@ﬂﬂqqllLLﬁJuﬂq"ﬂ@\iﬁ‘ﬂVIm@@U (validation

precision)
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NANTSANEN

At iliidunuiddatindesainagudeyalunisnaununisineganndesdn
Turfilaageanylaeldinatiaudidawdndm walauuanislunissnemieiuanssuly

filaegenny F9suddaildnaunIRansnTesAMEnIsINIsaTEs TNt luny el AUy

¥

UALANAANART NUNINENAEATUATUNII L9 (DENTSWU-EC 16/2561) dayaiilaaazgn

a
%

utiauaaadou d2unsn 1 1un1945998ana3NH AIMSUNIINLHLNSNEFININTa9LN

Q

v
a v =X

Ny 3y o = o
LLZ\lzﬂﬂ@’Jusl‘ﬂLW'ﬂVlﬂ@’ﬂllﬂ@ﬂ@i%lﬁ/lgﬂ@ﬁ"]\i‘ﬂu

NANADNA
winszdRgiae geangiaunanu N FULEN 1IN R UANSTNNN1ATETIUANTIN

711 AL URALNNEANERT NUINLIALATUATUNTI TR AU 400 LNN FIRA1FT9 1

M1319 1 A3UUUINNNAALIILIN WazTATLvidey AR INdRg U sTaas

ID 1,2,3,...

nsauUatAqe NN UDg

VWA (gender) =81, 2=

21 (age) 1-60-69 11, 2=70-79 11, 3=80 Tl
LA IUT (socio-economic) 1=poor, 2=fair, 3=good
ANFTILARD AL (functional status) 1=independent, 2=semi-dependent,

3=dependent

ma‘zguq‘m?: (smoking) 1=no, 2=yes
ﬂ’]ﬁ‘ﬁlNLL@@ﬂ'ﬂa’ﬂ@r(drinking) 1=no, 2=yes

19AN9TELU (medical history) 1=no, 2=yes
anTisulssmuilutlszan (medication) 1=no, 2=yes
mi@mmmmmm’mmﬂ (oral hygiene) 1=good, 2=fair, 3=poor
21117 (diet) 1=normal, 2=hard or sour
a1n17Unwifs (dry mouth) 1=no, 2=yes

27N15U (chief complaint) 1=no, 2=yes




AN 1 (piD)
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nsauuanaaslsn

TanWuey (caries)
TaniupmzqInseilszamniiu (caries exposed pulp)
$INAUAIY (retained root)

T3AWananidy (periodontal)

AsauRuldiNe e (reduce posterior support)
(Wunaa audaanda 4 giln)

NSALABINIS LUN19TNEN

NUANIINLTR9U (prevention)
ANEEAaNSIRATIAN9ILIL (systemic
disease treatment)

N195NE18IN191N (chief complaint treatment)
n3AannTINTeLNnFenaui (surgery or
extraction)

m@ﬁ*ﬂmﬁwmimmzﬁu (operative treatment)

N195n1119ALSYIUG (periodontal treatment)

s

NNFNEAaETUANTINLsZAEY (prosthodontic

49

1 o

treatment) (ldRaNWUA NN ZEN)

1=no, 2=yes
1=no, 2=yes
1=no, 2=yes
1=1nB (WNL), 2=ua3 (gingivitis), 3=LANLAY
(periodontitis)

1=no, 2=yes

1=no, 2=yes

1=no, 2=yes

1=no, 2=yes

1=no, 2=yes

1=no, 2=yes

1=no, 2=yes

1=no, 2=yes

[ %

o o A o [y o = a - P =
UNABYANEN ﬁn@ﬂﬂu@qmﬂuuWﬂIHMW?ﬂfhﬁﬂ?uﬂiNﬂﬂquLM@?excdLW@H@?HN

u

AU 1da59 IR AN19919H BTN gIN VTSN AIA1TIN 2

;13719 2 Fayainldannngusiaating a1uaw 400 wiln

Aawils

WA (gender)

A0UL sasaz
il 35.6

LT 64.4




AT 2 (piD)
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Aawils

21¢] (age)

WATHF1UE (socio-economic)

AN9EREIAARMLLAY (functional status)

o .
N174UY1T (smoking)
N3ANLEANBEed (drinking)

19AN9TELL (medical history)

g lsznuduilszan (medication)

ﬂﬂ?@umﬂoﬂmmzﬂﬂmﬁﬂﬂﬂﬁﬂ (oral hygiene)

21117 (diet)

a1n17Unwifs (dry mouth)

ADTUL
60-69 1l
70-79 1

11nn9n 80 T aiwld

poor
fair
good

independent

semi-dependent

dependent
no

yes

no

yes

no

yes
missing
no

yes
missing
good

fair

poor
missing
normal
hard or sour
missing
no

yes

FREAY
75.1
21.5
3.4
42.9
37.3
19.8
70.1
29.9

70.1
29.9
70.1
29.9
59.9
39.5
0.6

58.2
41.2
0.6

3.4

75.7
20.3
0.6

40.7
58.8
0.6

75.7
24.3
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HRIIG
871N13U" (chief complaint)
TamWuey (caries)

Tanupmzqinselszamifis (caries exposed

pulp)
NNWAN (retained root)
TsawRansniau (gingivitis, periodontal)

nsguRulaiNeane (reduce posterior support)

(Wunaa audeanda 4 giin)
NUANIINLTR9U (prevention)

ANMNAENAANNINATTANINTZLL (systemic

disease treatment)

N193NBIBINTTUN (chief complaint treatment)
o 1 &

nnrAatNTINdasUINviTanauny (surgery or

extraction)

ma‘a‘”ﬂmﬁwma‘g?mxﬁu (operative treatment)

AnUs
no

yes
missing
no

yes

no

yes
no
yes
no

yes

yes
no
yes

no

yes
no

yes
missing

no

yes

yes

FREAY
785
19.9
0.6
41.8
58.2
76.3

23.7
83.3
14.7

100
40.7

59.3

100
59.9

40.1
78.5
20.9
0.6

85.3

14.7
39
61
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AT 2 (piD)

Aauils q0ue FRERL
n195nelsAl3YiUs (periodontal treatment) no 0

yes 100
N35NEAEiIUANTINLTZARY (prosthodontic no 40.7

&9

treatment) (ldRaNuuALRNNZEN)

yes 59.3

AgwaILn TNt AAL LS e UL ALASN

ann1sapNdr lasaziauansa LA uasan1TguIun s gaN N T 89
UnTuilnggaeng LazaINNIINLNIUITIANTIN WLIINIINUNUNNIINE4IN N TN

Tudtlaageany Auegiunseuresfaduninuades LA e 81y AsHgIue N1sdaeinae

a

1
=

ALY NTGUUNT NIANUBANDEDA L3ANINTTUL 8n7Fulseniwiuilszan a1n191i
NNIAUAANAZaIATEsLN 81 aanstnuiie nsaunanaasisn laun Teawusy Teaiuy
ngnsatszamitu snifudne TsauRandniau nsauiulaimeswae (Runds audeandn 4

1 v v
aiin) dailudayainldanuiuilsedfaasdilas anndulsudayansnunliasluglues
Taseairandideudnidsn Inanisiiuualifoutssine o Mduatmeduivuaiounlu
Tuwmadidaudnamn dnindenanuduiusaasusaziulsdongnasseudneg uun
a o =2 ] 1 =2 ' =
AnereingnAsnugnsluuaneld datagnes unneds muagn Inausazinunazi
dl 1 dJ il 1 1 1 1 o [ dl

Reulanisnszanganiianiu edenase luuaneudreawiasuailuninirdadeay
w1Anlunsdsziinlenna (probability) lunisansununissneiganindasdinlugilas

49818 panntlsenay 5



functional status smoking | drinking
medication
dry mouth
periodontal
¥
systemic
preventive tx. disease tx.

S0Cio-economic

medical history

diet

carnes

periodontitis ix.

age

reduce posterior support

¥ chief complaint tx. 44

chief complaint

retained root

prosthodontic tx.

23

gender

oral hygiene

caries expose pulp

operative bx.

surgery or

extraction fx.

nwtlsznay 5 dautlasing - Anvusiieulazainglunisafelueawdieudnin

[ a
N15ASIARALANNYNABIUBIINAAL LT WlnASN

FIN9N 3 NANT9AIIRABLIANNYNARTR AT IR

v
as o

WITNNN 5 LY

5-fold cross-validation

Iteration 1
lteration 2
Iteration 3
lteration 4

lteration 5

AN sensitivity (true positive rate)

0.875
0.533
0.786
0.867
0.533

AINA99 3 uanstiaanuui 1 TAIN1sRIasaLANNYNAasTaINITmILi

(validation) ﬂﬁ_uiﬁ

%

AN 87.5 ﬂ"]Lfaﬁﬂmimw@@um’mgﬂﬁm (average cross validation



24

' o ¥

score) WU $atar 71.9 uazinagaatituwmalinmaaeuiugadeyannasy laua

1
%

ARALAMNLHUE e AAda LN A 71.4

nsldaulilsunsa

nsldarulisunsuid hitp:/122.248.207.50:8000/bn/ axsnguein user
X o o P 1% ) 'Y ' v = v [y
interface AMuiLE MU AennLlszney 6 antunsandayasing o WasuFuLias WA
1|s process srutarAIUIUNIsszidulan1alun1gsulun1snEIganIngdeslanlu

filaagenny sanndseney 7 uaz 8

Clinical Decision Support System for Geriatric Dental Treatment
Bayesian Network Input

Gender --- hd Diet --- hd
Age --- v Oral Hygiene --- v
Socio-Economic --- v Chief Complaint --- v
Functional Status -- ~ Dry Mouth -—- v
Medical History - v Caries --- v
Medication --- v Caries Exposed --- v
Pulp
Drinking -- ~
Retained Root -—- v
Smoking -- v
Reduce Posterior --- hd
Support

Process

Outcome

Systematic Disease Tx 10000
Chief Complaint Tx 10000
Periodontal Tx 1 0.000
Operative Tx 10000
Prosthodontic Tx 1 0000
Preventive Tx 1 0000

State Surgery or Extraction [———— 1 0.000

nwisznau 6 v user interface &1L lHaU
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Clinical Decision Support System for Geriatric Dental Treatment
Bayesian Network Input

Gender Male v Diet Hard or Sour v
Age 70-791 ~ Oral Hygiene Poor v
Socio-Economic Fair hd Chief Complaint Mo v
Functional Status Independent ~ Dry Mouth Mo ~
Medical History Yes ~ Caries Yes v
Medication Yes ~ Caries Exposed No v
Pulp
Drinking MNo hd
Retained Root Mo ~
Smoking MNo ~
Reduce Posterior Yes v
Support

Process

Outcome

Systematic Disease Tx B ] 0.395
Chief Complaint Tx 1 0.000
Periodontal Tx 1 0994
Operative Tx I 1.000
Prosthodontic Tx | 1.000
Preventive Tx /| 1.000

State Surgery or Extraction 1 0.000

nnisenau 7 wilh user interface AUl uuansnaans ldannisdsziiniannaly

NN3kEUNNIINEgEAINTedL N Tl gaans

annndszney 7 wansnsiidaetnadudiaaasine ang 75 T 2lsAnas
IS dlcv o [ 1A o
szuy Hennfudseniududszandandunsaanudniiug Tantalunisanununisine

qunndesinlugilaesna {udell aonsdasseniainlsanieszuy (systemic disease

1 [

treatment) WAL 0.395 N135NEH#1BIN1TUN (chief complaint treatment) WALN1TAALINTTN
da3d1nusanauiy (surgery or extraction) Winfiu 0.0 n135n =1 13ALTTUE (periodontal

treatment) WAL 0.994 N19inNEIAI8N19YTRuE WU (operative treatment) N193N AT

g

ANITNLT=AES (prosthodontic treatment) wWazyiUANIINLIRIAY (prevention) WinAL 1.0

49
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Clinical Decision Support System for Geriatric Dental Treatment
Bayesian Network Input

Gender Female v Diet Hard or Sour v
Age 80 T4l v Oral Hygiene Fair ~
Socio-Economic Fair ~ Chief Complaint No v
Functional Status Independent ~ Dry Mouth Yes v
Medical History Yes ~ Caries Yes v
Medication Yes ~ Caries Exposed No v
Pulp
Drinking No v
Retained Root Yes ~
Smoking No ~
Reduce Posterior Yes ~
Support

Process

Outcome

Systematic Disease Tx B 0.448
Chief Complaint Tx 1 0.000
Periodontal Tx 1 0994
Operative Tx I 1.000
Prosthodontic Tx | 1.000
Preventive Tx /| 1.000

State Surgery or Extraction I 1.000

nnisenau 8 wiln user interface AUl uuaRINaaNST IHANNsUszinTannaly

NN3kEUNNIINEgEAINTedL N Tl gaans

annnisznay 8 wansnstidatiudugiloandgalne any 80 Jauld dlsa
= dlcv o a P o Al %

N9TEUL Nennsudsznuidudszan 8ann1sdinuiesaniumasaanudntsniuAie lania
Tunagansuaunisdnenganmdestanlugiasseil iWudall auidassianiafinlsanig
52U (systemic disease treatment) 1M1 0.448 195N 18111911 (chief complaint
treatment) WAL 0.0 N195n1=119ALSAUE (periodontal treatment) WiNAL 0.994 N195NEAN
ANEINIFYIUEWU (operative treatment) mii*ﬂmﬁwﬁummmﬂi:ﬁwj (prosthodontic
treatment) iuANTsNTe9rY (prevention) Lazn1TAaeNTINTesUnUFanauiu (surgery or

extraction) 1Ay 1.0
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