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Will
e-Charting
in combination with
statistical analysis
help make the world a
healthier place ?

DentalCharting



e-Charting DentalCharting

Definition

e-Charting Is the process of marking the digital dental
chart on a laptop/tablet/smartphone screen, which
automatically generates instantaneous

« individual patient oral health indicators

 statistics and trends of such indicators for the total
patient group/population



@ History DentalCharting

s.’t:—,\\‘\dard
Classical epidemiological surveys DMFT

« Send paper forms to the field and collect data
« Gather collected data centrally
* Process data

e-Charting epidemiological surveys — DMFT/ICDAS + CAST

* Collect electronic data in the field + Process data

e-Charting epidemiological surveys CAST

* Collect electronic data in the field + Process data




Individual oral health indicators JECleUEIR

4‘ ROd nguez Leo g Smile Dental Clinics Print entire record
! 1 General History Charting Finance Scheduler casT @ 1
:’ Status: Regular patient @ 2dd Medical history @ Baseline chart b Balance: & 0.00 Lt Mext app.: 2016-05-26 @D O ol
A v Birthday: January 1 @ oental history @ work done chart & Lasttreated: 2016-05-20 2 3 5

oueT @

Pre-morbid Morbid
0 4
Sev. morbid Mortal
0 | 0
CAST severity
4



@ e-Charting DentalCharting

BABALLALARA S AOAALS

@@@@@@@@I@@@@@@@@

o000 =

Pick status, drag and drop

nrBALLL LA LA AA0A
©/8) SIS SISISIS SISISISIS S e)S)

ranan el N ReEO N aYalasas as

2ndCar
Secondary ..

c10

Dental Car...

C2D0

Dental Car...

[5 C2DO0Li
Dental Car..

C2MO

Dental Car...

C2MOD

Dental Car...

C3D

Dental Car...

C3MD

Dental Car...

C4mm

Dental Car...

C5CB
Dental C...

CHCLi

Dental Car...

[5 CELIC
Dental Car..

{click to close)

C1Li
Dental Car...

c2D
Dental Car...

C2D0B
Dental Car...

Etj C2M
Cental Car...
C2MOB
Dental Car...

C2MOLi
Cental C...

C3M
Dental Car..

c4nl
Dental Car...

C4anl
Dental Car...

C5CLa
Dental Car...

C6BC
Cental Car...




@ e-Charting DentalCharting

AABALLALLR AR AAARSS

@@@@@@@@I@@@@@@@@

O (00 =

Pick status, drag and drop

nrBALLL LA LA AA0A
©/8) SIS SISISIS SISISISIS S e)S)

ranan el N ReEO N aYalasas as

2ndCar

Secondary

c10
Dental Car..

C2D0

Cental Car..

C2D0Li

Dental Car..

C2MO
Dental Car..

Et_jj C2MOD
Dental Car..

C3D

Dental Car...

C3MD

Dental Car...

C4mm

Dental Car...

C5CB
Dental C...

C5CLi

Dental Car...

CaLiC

Dental Car...

{dlick to close)

C1Li
Ceental Car...

C2D
Dental Car...

C2D0B
Dental Car..

C2M
Ciental Car...

C2MOB
Dental Car...

[5 C2MOLi
Dental C
C3M
Dental Car...

c4nl
Dental Car...

Cami
Dental Car...

C5CLa
Ceental Car...

CeBC
Dental Car...




@ e-Charting DentalCharting

B BBAALS 104000

COLOLEEEIEEE0LLOO

o0 TR 71 700e

Ll

SPABLAL LS AR

0118)(8/(@118) SISISUEISIENS!ISIS)S)S!

reas oo N2 NN NaYeleaasas)

d——

Pick status, drag and drop

i Caries
2ndCar

Secondary ...

c10
Dental Car..

Itj c2D0
Dental Car..
Itj C2DOLi
Dental Car...
5 C2MO
Dental Car...

C2MOD
Dental Car...

C3D
Dental Car...

C3MD
Dental Car...

C4MDI
Dental Car...

C5CB
Dental C...

C5CLi
Dental Car..

Itj CELiC
Dental Car...

{click to close)

C1Li
Dental Car...

C2D
Dental Car...

Itj C2DOB
Diental Car..
E}j C2Mm
Diental Car..
[5 C2moB
Diental Car..

C2MOLi
Dental C...

C3m
Dental Car..

c4m
Dentsl Car..

C4n
Dental Car...

ChCLa
Dental Car...

C6BC
Dental Car...




@ e-Charting DentalCharting

BBBLLLBARELLARA

COO0OC ke 00000

WOUYTE THTTTiG

d—
b Pick status, drag and drop

@@MM LALLLAAAE
@8 S eI8SISIE SIEISISIB S Ie)S)

et e T a et e e o e NN aYaYas Ve Yoy

i Caries
2ndCar

Secondary ...

c10
Dental Car..

C200
Dental Car..

[5 C2D0Li
Dental Car..
C2M0
Dental Car..

C2MOD
Dental Car...

C3D
Dental Car..

C3MD
Dental Car..

[5 cC4mm
Dental Car..
C5CB

Dental C...

C5CLi
Dental Car..
CELIiC
Dental Car..

{click to close)

Cc1L
Dental Car...

c2D
Dental Car...

C2D0B
Dental Car..

[5 c2m
Dental Car..
C2MOB

Dental Car...

C2MOLi
Dental C...

C3m
Dental Car..

c4am
Dental Car..

[5 cami
Dental Car..
C5CLa

Dental Car...

CeBC
Dental Car...




DOOOC,

GOy

18 17 16 15

Mark tooth 14

- Flease select
L[] Buccal
L mesial
] Lingual
%istm
cclusal
[ cenvical-buccal
1 ] Cenvical-lingual

SNy

Cancel

Continue

e-Charting

BBBLLLBARELLARA

EEE00OO0O

{ T e N . S . Y
Select ICDAS caries index

O 1 Early stage - Enamel first

O 2 Early stage - Enamel distinct

8; 3 Established - Enamel bdown
4 Establizhed - Dentine shadow

(O M5 Severe - Dentine shadow

(O M 6 Severe - Dentine extensive

inic Management

DentalCharting

d—
b Pick status, drag and drop

i Caries
2ndCar
c10
C200

C2D0Li

Uuy

26 27 28

C2MO

C2MOD

1A 58404

©)8) I8 SISISIS SISIS EIe) S /eIS)

et e T a et e e o e NN aYaYas Ve Yoy

C3D

C3MD

C4MDI

C5CB

Dental C...

C5CLi

CELIC

REARAEREAEARARAERRA

Secondary ...

Dental Car..

Cental Car..

Dental Car...

Dental Car...

Dental Car...

Dental Car...

Dental Car..

Dental Car...

Dental Car...

Dental Car...

@EEEEEEAEARAREAE

{click to close)

Cc1L
Dental Car...

c2D
Dental Car...

C2D0B
Dental Car..

c2m
Dental Car..

C2MOB
Dental Car..

C2MOLi
Dental C...

C3m
Dental Car..

c4am
Dental Car..

C4n
Dental Car...

C5CLa
Dental Car..

CeBC
Dental Car...




@ e-Charting DentalCharting

pABALEAANRALAAAA

OCCO0LEERIRREC0O0

ORI

OPRAALLL LA LB AR

®) 8/ SIS SISISIS SISISISIS) S (e/S)

AANENYTYY O )OO 0O DTy

d—
b Pick status, drag and drop

i Caries

[!j c2mon
Dental Car...
[5 ciD
Dental Car...
?_?7 C3IMD
Dental Car...
[!_Sj c4amoi
Dental Car...
[5 C5CB
Dental C...
[5 C5CLi
Dental Car...

[!_Sj CBLiC
Dental Car...

{click to close)

[t_!j C1Li
. Dental Car...
!5 c2D
Dental Car...
[5 C200B
Dental Car...
i [t_,‘j C2M
Dental Car...

!5 C2MOB
Dental Car...

[t_!j C2MOLi
Dental C...
[5 C3M
Dental Car...
It_,‘j c4m
Dental Car...
[t_!j c4m
Dental Car...
[5 C5CLa
Dental Car...

[rj CEBC
Dental Car...




@ e-Charting DentalCharting

—
b Pick status, drag and drop

BBBLLLBABEAL LGRS

C2D0-5

oG TTT 1
TR

@8 SIS SISISIS SISIS SIS/ E/(e)S)

e Caries

[5 c2mon
Dental Car...
?_?7 C3D
Dental Car...
[!_Sj C3MD
Dental Car...
[!j c4amoi
Dental Car...
[tj C5CB
Dental C...
[!_Sj C5CLi
Dental Car...

I!j CBLiC
Dental Car...

{click to close)

It_,‘j C1Li
. Dental Car...
[t_!j cz2p
Dental Car...
[5 C2D0B
Dental Car...
i It_,‘j Cc2M
Dental Car...

[t_!j C2MOB
Dental Car...

[5 C2MOLi
Dental C...
It_,‘j C3M
Dental Car...
[t_!j c4ni
Dental Car...
[tj c4mi
Dental Car...
[t_.‘j C5CLa
Dental Car...

[!_!j CEBC
Dental Car...

Pt el ot e e NN aYalTase Ve Yoty




@ Automatic Analytics DentalCharting

* For permanent teeth
D, M, F
For temporary teeth
D, f
ICDAS 1-6 for permanent and for temporary teeth
CAST for permanent and for temporary teeth

« Caries severity
e Spectrum

Preventive therapies for permanent and for temporary teeth
« Sealant
 Varnish

14



Automatic Analytics (2) DentalCharting

Miscellaneous oral disease conditions for permanent
and for temporary teeth

» Decubital ulcer

» Periodontal problem
« Gingivitis

» Abscess

Behaviorial ?
Nutritional ?

15
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“Xample
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CAST
Caries Assessment Spectrum and Treatment

 developed and validated by dental researchers around the
globe

* led by Prof. Jo Frencken
« Department of Oral Function and Prosthetic Dentistry
« Radboud University Medical Centre, Nijmegen, Netherlands

Radboud
Universiteit ;g5
Nijmegen %V

18



DentalCharting

Clinic Management

MANUAL

Cast Manual 011115
)“ Adobe Acrobat Document
POF ) 471 MB

CAST




Measurement instrument DentalCharting

Caries

CAST w. factors
0 = Sound 0
1 = Sealant 0 Healthy
2 = Restoration 0
0.25

4 = Dentine discoloration 1 :
Morbid

5 = Dentine cavitation

2
6 = Pulp involvement 4
7 = Abscess / Fistula 5
8 = Lost 6

Severely morbid

\Vile]gr1

Cast severity = Pre-morbid + Morbid + Sev. morbid + Mortal
20



CAST vs DMFT DentalCharting

CAST DME

3 = Enamel
4 = Dentine discoloration
5 = Dentine cavitation

Caries

6 = Pulp involvement

7 = Abscess / Fistula
8 = Lost M (issing)

21



Example 1 DentalCharting

CAST # w.f. | # occurr. CAST severity |w.f. |# occurr. DMF scnre|
0  Sound 0
Healthy 1 Sealant 0
2  Restoration 0 1 0 F| Filling | 1 1 1
Pre-morbid 3  Enamel 0,25
] 4 Dentine discoloration 1 1 1
. Morbid . . :
Caries 5 Dentine cavitation 2 D| Caries | 1 1 1
Sev. morbid 6 Pulp 4
7  Abcess / Fistula 5
Lost 8 Lost b 1 b M| Missing | 1 1 1
] 7
Add CAST Pulp / DMF Caries :
CAST # w.f. | # occurr. CAST severity |w.f. |# occurr. DMF scnre|
0 Sound 0
Healthy 1 Sealant 0
2  Restoration 0 1 0 F| Filling | 1 1 1
Pre-morbid 3 Enamel 0,25
. Morbid 4 Dentine disc.ﬂlc.ratiﬂn 1 1 1 .
Caries 5 Dentine cavitation 2 D| Caries | 1 2 2
Sev. morbid 6 Pulp . 4 ! 4
7  Abcess / Fistula 5
Lost 8 Lost b 1 5] M| Missing | 1 1 1

11



DentalCharting

Clinic Management

Example 2

CAST # w.f. | # occurr. CAST severity |w.f.|# occurr. DMF scnre|
0  Sound 0
Healthy 1 Sealant 0
2  Restoration 0 1 0 F| Filling | 1 1 1
Pre-morbid 3 Enamel 0,25
4 Dentine discoloration 1 1 1
. Morbid ) e L :
Caries 5 Dentine cavitation 2 D| Caries | 1 1 1
Sev. morbid 6 Pulp . 4
7  Abcess /[ Fistula 5
Lost 8 Lost ¥ 1 5] M| Missing | 1 1 1
7 3
Remove CAST Dent. discol. / DMF Caries + Add CAST/DMF Fill. :
CAST # w.f. |# occurr. CAST severity |w.f.|# occurr. DMF scnre|
0 Sound 0
Healthy 1 Sealant 0
2  Restoration 0 2 0 F| Filling | 1 2 2
Pre-morbid 3  Enamel 0,25
. Morbid 4 Dent!ne dlS[iﬂ'ﬂ.rﬂtlﬂn 1 0 0 .
Caries 5 Dentine cavitation 2 D| Caries | 1 0 0
Sev. morbid 6  Pulp . 4
7  Abcess / Fistula 5
Lost 2 Lost §] 1 §] M| Missing | 1 1 1




@ Observation + potential DentalCharting

Observation CAST / DMF comparison
« CAST is a spectrum; distinguishes healthy vs unhealthy

« CAST “finer grain” / greater resolution
* Penalizes unhealthy
« Rewards healthy

Potential: e-Charting in combination with CAST enables

* Logging trends: regular tracking oral health performance
* Any population
 Classical “dental census” surveys
« Dental clinics patient population
* Individual patients

 Data-driven budgetting for treatment 24



Tracking oral health performance [EEMWCICUELERT:

EXample

Quantifying oral health status

25



Oral health baseline DentalCharting

Statistics: CAST, cumulative CAST
% occurrence in a given population

CAST-YR1 CUMULATIVE CAST-YR 1
100 100
80 80
60 60
X X
40 40 |
20 20 I
O n _ II -I _I II _I —— II 0 [ | [ | I
o N SR Q 2 >4 0 01 02 03 04 05 06 07 08
Qc,o\\'o q,’z}'bo ,lj'&\\o Q/(\’b@Q/ &&‘9('0 &0’2’4 Q)Q& ,Sos&% ‘b\69
N > & A
™ 9
CAST Categories CAST Categories
M Population A ™ Population B M Population A ® Population B
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Performance: Compare changes in CAST year-on-year

CUMULATIVE CAST-YR 1 CUMULATIVE CAST -YR 2
100 100
80 80
60 60
X X
40 40
0 [ | [ | I 0 [ | [ |
0 0-1 02 03 04 05 06 07 08 0 0-1 02 03 04 05 06 07 08
CUMULATIVE CAST-YR 1 CUMULATIVE CAST -YR 2
100 100
80 80
60 60
X X
40 40
20 20
0

0
0 01 02 03 04 05 06 07 08 O 0-1 O-2 03 04 05 06 07 08



Treatment DentalCharting

Changes YR1-YR 2

Population B

o“b

QRS

oo e
\
/ YR 1 15 18 12 14 2 18

YR 2 4 5 6 /7 2 22
\ caries ;

37 % drop
U/

33 % of carious teeth treated / filled 4 % of teeth extracted

Conclusion: % healthy teeth up from 21 % to 54 %
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example

Data-driven annual policy cycle

29



@ Annual budget DentalCharting

High
Based on measured population data the treatment budget
for YR 1 was calculated as a function of CAST 3 -7

l YR 1 \

YR1 SREEER]S 18 12 14 2 18

YR 2 8|0 (46| © | ° BN,

| YR 2 |

Moderate
For YR 2 the budget was calculated again, it dropped

30
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(Preliminary?) Conclusions

e-Charting in combination with CAST (or comperable
Indicators) promises to enable

* Logging trends: regular tracking oral health performance
« Any population
 Classical “dental census” surveys
« Dental clinics patient population
* Individual patients

« Data-driven budgetting

Further steps ......

31
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Further steps

* Invite oral / dental health practitioners and researchers to
think along towards even greater digital opportunities

« Utilize scalability (no population too large, too small)
Manpower limitations alleviated (tele dentistry)
Peer-to-peer data collection

Standardization (gold standard, patient consent, ...)

Education
» Dental students (clinic management, diagnosis)
 Patient participation (co-diagnosis, co-treatment)

?
. ntt to know
What 1s it you We .



Thank you !

clarissajanepe@gmail.com
jmcutterdds@gmail.com
armeliasari@trisakti.ac.id

wouter@dentalcharting.com

DentalCharting
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Remember ... DentalCharting

Dental caries is the most widespread global disease

* Review study from 2016 shows that across 187 countries
« Cariesranks # 1
« Among 291 non-oral and oral diseases surveyed
« Caries currently affects 2.4 billion people (31%)

« Economic and social impact
* Adults miss work
« Children miss school
« Study from 2010: $ 144 bln negative economic impact

« Poor oral health also impacts general health by causing
« malnutrition
* illnesses such as heart disease

34



