D

E
LICH.

!

=

S

ive

5
MZEXE HAIGHA OF

O N

o
[

2|

M

creat
commons

—

[—

t

[¢]

LICt:

O M
st

)

C
MNERLEAlL A

ZHE Metor

—
=
=

R0 5 A

i 0 <4 15
o) B¢ 53 o0
) E[o} o
) = 7
&3 10 ol 00
< il R
jum] J—

ol 0~ =
il 3 o on
) X Rr
Rr S =

%_ =B s
r o m._ -
o o O
_ Rr RO
% R of
o © o il
—_ jum]

1] N ol =
R iS ol =
= T Uo gwo
) RE] S
1 ° s =
o) K —
= TR mrr
&= o

ol Kl <. KM
80 ol JIJ =
Ee) W = )
©

X ESLICH

I 2t

tOd

ot |

[¢]

H

=

[¢

o]
lection

=

=

Disclaimer
O

5

FAI LEEHLH O OF
E2FH 29

¢}
X

=

]

0l N2 0| =3 & 72 (Legal Code)

HEAH0l [E 0l8Ke als 2o ol o



http://creativecommons.org/licenses/by-nc-sa/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-sa/2.0/kr/

DR OR

TR
SERE I EREEE

A3 RN AR

2022d 8€

A&dsta dighd
2] 8t} SR HsH F

ARSI



T3 A 87}
G135 #HYE, Xu d
LUk SRl o] A BA

AEdsn sk
SEELERE R R

24 A
AR Aot SAEE s AR
2022d 7€
947 I B )
4% z 48 A Q)
4 4 e I S 1)
4 4 oA 2 (@)

Gl

(&
(o,

o
ﬁ_'
[t
03




A 7HA

_ﬂ

Aol

it
)

B
fi%e)
N
NJo
o

o

ol
o

oV
s

<
J)

P
fi%e)

,mo

ol

—_
N
N

ofil

—_
fite)

REREE

All

ATEA ThE

E

I

™

o=

Z_]_—O

]

7

3197kA 71 A A

124

148 20054

14

2002

o

—

At 20064 1€ 19%E 20139 12€ 3147HA]

[e;
AN

gl

aho)

=
=

o}

ik



2. % Aok FAAe] Ee Aol thek f1EHl= 1.054 =3k,

dz=stolnf Auj, daA Av Bl GAlETEe] Aviel wiE fEn=

Foo] 1 AWy SRR, NGAS S AY, A, Aobe, AFAS
CESER

g ¥ :2020—-31478

- 1 i) -
11 ""‘\-_! = -]

3



A1 3 A ettt et e e e e e e e r———————teeeeeaaaaaaaar———taaeeeaaaaaaaans
Al 2 A B 7 oot ee e e e e e e et —raaaaaeeeeaaaana
Al 3 B B BB e eeeeeeee e —————————aeeaeaeanaa 16
I e B | SRR 17
Al T A AT Al e 17
Al 2 A AT A e 18
Al S B G A ] e 22
Al A A Al B A 28
IR e = K SRR 29
A1 A wEXNFAY AGALE] FE HH e, 29
Al 2 A HOFEA T X W 34
A 3 A Ak ol el HIEAON e 41
A6 & 1 D et e e —————eae e e e e e e e e a s 47
A1 A wENFAY AGALE] FE HEG 47
Al 2 A XOFR AT X H e 50
A 3 A Ak Aol el HIEON e 52
Al 4 A AFAAL] 1 D AT e 54
A7AE A ettt reeruseesuesesnssasssnnsassnssssssnsenssasesnnssnsnnns 58
B T B e e e e e e e e e e e e aaaans 59
P2\ 015] 5 o Lot AR 66

i A = TH



List of Table

[Table 2—1] Structure of national health insurance service—
national health screening cohort database.....ccccoceeeeuvenennnn... 14

[Table 4—1] Operational definition of exposure variable ..... 23
[Table 4—2] Operational definition of outcome variable....... 25

[Table 5—1] Characteristics of participants according to
chronic periodontitiS SEVEITLY .cuuuuiuiiuieiieieeeeeeeeeeeeeeeennes 30

[Table 5—2] Hazard ratio for community —acquired pneumonia
according to severity of chronic periodontitiS......ccccuveunennen... 32

[Table 5—3] Hazard ratio for community —acquired pneumonia
according to severe chronic periodontitis and non—severe
ChroniC PEriodONTITIS cuuviuuireriririiriieieererieereeieerterneerernernnens 32

[Table 5—4] Subgroup analysis of the association between
chronic periodontitis and the risk of community —acquired
DILEUITIONIA ¢t evttueeneneenrneensneensaesnsnesnssesnssnsnssnsassnssssnsassnsnssnsnssnsnnes 33

[Table 5—5] Characteristics of participants according to dental
CATIES SOV ETILY 1 iuienineenineeneneenrneenrneesaesnsassnsassnssssnsssssssssnsnssnsanes 35

[Table 5—6] Hazard ratio for all—cause dementia according to
SEVEre dENTAl CATIES vuiuinininieieiiiieeeeeeteteeaeeeeeenenssneseeaencnss 36

[Table 5—7] Adjusted hazard ratios for type of dementia with
severe stage dental caries as compared to non—severe stage
6 (<Y 01721 [ ox: | ¢ (51 TR 37

[Table 5—8] Subgroup analysis of the association between
severe dental caries and the risk of all—cause dementia...... 40

[Table 5—9] Characteristics of participants according to
Primary SlEeD AiSOrAErS . i inieeinreeieeeneeneeeeneensaeensacesneensans 42

v



[Table 5—10] Hazard ratios for temporomandibular disorder
according to the presence of primary sleep disorders.......... 44



List of Figure

[Figure 1—1] Estimating the global cost of dementia in 2015—

2030 ettt ettt e e e e e et e e e e e e e eeeaenes 2
[Figure 1—2] Ranking trend of cause of death........cccceeeevunnn.en 3
[Figure 1—3] Number of sleep disorder patients by age........ 4
[Figure 2—1] Schematic diagram of research concept ......... 12
[Figure 4—1] Study timeline «..ceueeeneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenaeas 17

[Figure 4—2] Flow chart of the study population for chronic
periodontitis and community —acquired pneumonia............... 19

[Figure 4—3] Flow chart of the study population for dental
cariesS and dEIMENTIAS ciuveiureieeenieeenrneerneenreeenseeensaeensessnsnesnsenes 20

[Figure 4—4] Flow chart of the study population for primary
sleep disorders and temporomandibular disorders................ 21

[Figure 5—1] Kaplan-Meier survival curve for log survival
probability according to severe dental caries of all—cause
dementia over 8 years f0lloOW —UD...ccceiuierieieireierneereeerneensnnes 38

[Figure 5—2] Kaplan-Meier survival curve for log survival
probability according to primary sleep disorder on new events
of temporomandibular diSOrderS...ciue e ieeereeenreeenreeereeensneensenns 45

[Figure 5—3] Subgroup analysis of the association between

primary sleep disorders and temporomandibular disorders by
seX, age and PhySICaAl EXEICISE . i iiuieiiiiieeeieeeneireneeeenenenss 46

Vi



gol9] Re]

AFANAZTE SUAZ R T GAA AFsteE AFREA,
(National Health 38X 32 49 olgelg 9 144
1. Insurance Service— I BEAE A8 AL AAY AE, B9 o
National Health 4 U 2 AR A9E mIE FAo
Screening Cohort, 2 J=3 A3L A8
NHIS-HEALS)
DB A AL 7bsetA stAY WA ¢ %
2. (database) %} AFH FxgEo] Agd w2 o
A5
5 AR 2 AR E7A 2 5w FadaAty
. T 23R AR AR g4, A%, AFFYA,
(qualification DB) A AAA S Am T 3 4
4 AsAR olg 71Fole oA
o =
: (treatment DB) Amzjaels e An
P RARE P
. . AAARN F£Q Ay 2 BAso
. (medical check—up DB) | = ° . e
Charlson &W-dg Al | ) ) )
7 3le 7l o) =R =3
6. (Charlson comorbidity ;ﬁaj%zeg 77{]1 fztel ApdES cS5s
index, CCI) e AT
7 7]X1}\\j H]-—,:_]_7] ol sl A A PN T - Al
’ (baseline) e A ARG H gk e AR
8. 714 717¢ &7kl Wskel nlwstr] faE 7|0l
(baseline period) e gidAe] 27 ARE s I3t
e AMEZE Az W okA Foke kAl tidAte]
9. (washout) 545 AANAY didAE ATl A
| 2] 8= A
A A7) 7 MZL 27 9 ok Efgkoﬂ ShA A
10. (washout period) S48 AAS] $1% FeIzF = Ao
olgtel tdAE FE38H7] g 71

Vll -":r'\-\.ﬁ-! _'w.l..:l_ '|'. : -



SavE9d 2y
(Cox proportional EA AlAo] A 7A] A= A7k o
hazards regression S = oy WEE z2Alet: Y
model)
CEREER A A ada A Al del
(subgroup analysis) EE-L}Tq SRl WellM Al M
.
S ere e8| do) ofef e npdHel A5, A5
o] A} Fol U= FHFATY F

an -":r'\-\.ﬁ-! _'w.l..:l u -I-li -__.n:ll !-



=

A1 A

41:,,]3_7_ o]

= %
il

o] mwEol BeA AL

Centers for Medicare and Medicaid

e %

HOLy] 7ol

.l

g 719

= HAL

= A 80%

w4l

Servicesol| A+ FL AF

R

fel
e

3o

1A 4

&

P
T

sk
=

<% AL

fui

ol

2] 7}

)
QITh. H Bk ohel o HAE o

o %

Aol A

A

=
=

#4457 19)

AFA 8o
/AR BRpel ]

jad)
ES

S

20219 % QA V|Fow

I 2.4¥1E

9

bt

198 7155

E
T

87

)
B

—r



wopgiet 1710

35%7F  ARHA 92 AHE

SRS

Holi SQlth

=
=

£ 34

7}st

Wzt Qe AEHHor T

o]
=

2ho] 1}

BojFEa glek

ol
70
e
B/

W
&

I
LN

=47}

e 20159 7= A = A

= 1133

H]§3 A7) g &

o

F w7k Al ulge

=
T

=5t "vd

A

H] 874

M

E7HA 9

~
Y

Ao 7 AAHEATH(Fig. 1-1).

! g

H
LN
a
(&
N
&
g
H
| N
3
&
q
&
9
&
H
2
&
o
&
)
]
[~
]
©
]
bt
]

[=] [=] o o [=] (=]

[=] o o o o

1] o wn o n

™~ ~ - [

(suoljIw $50) ERUBWAP JO 5350 [eqO|D

Year

Fig. 1—1 Estimating the global cost of dementia in 2015—2030"®

'@} ITL

-TH

i)
1

A -



A 2000 AFEQ A ZAF wEW HEgS F

Aoz 1092 Ao}, 20 Atole] HPo=w

Ul 71 E7EH T (Fig. 1-2).

Cause of death Death rate

1

2

10

(per 100,000 population)

Cancer 160.1
Cardiovascular disease 63.0
Pneumonia 43.3

Cerebrovascular disease 42.6

Suicide 25.7
Diabetes 16.5
Alzheimer's disease 14.7
Liver disease 13.6
Hypertensive disease 11.9
Septicemia 11.9

Fig. 1—2 Ranking trend of cause of death!'®
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Fig. 1—3 Number of sleep disorder patients by age
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Table 2—1. Structure of national health insurance service—national
health screening cohort database®

Categorization Contents

(O Health insurance subscribers and Medicare recipients
(excluding foreigners)
Qualification — Demographic information (sex, age, location)
DB — Death date (date of death, cause of death)
— Socioeconomic level and other information (income

rank, disability)

(O Payment data to the clinic upon and treatment of
subjects at the clinic
Treatment — Date of visit
DB — Medical examination, treatment, surgery, payment
details, treatment materials, etc.
— Detailed treatment history (treatment code)

(O Major results from medical check—up and behavior
and habitual data from questionnaire

— General medical check—up, transition period check—

Medical up, oral check—up
check—up — Anthropometric survey. hemanalysis
DB — Questionnaire results about past history and
lifestyle

— Balance, bone density test, depression, cognitive
function test results, etc.
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o7, FANHYAY RIS o]t 20029 1€ 1¥H¥H 20054

129 319717 43S 71AA 77re 2 AAstgon, g 7|7k =

HHN'

g o2 glakluy. gt 3HES BAgsH] fleko] 714 IRt
A FHA AR 9 AADB A RE Z-8skqlaL, sl Z)Rtel A3
of sl Arol AT A e AFEARS AlLsiith Z1AA
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A AA I"HS ot 2 (Fig 4-1).

+ Collect information on Median 8-year Follow-up of outcome

potential confounder according to incidence of exposure
+ Excluded: outcome and
mortality events

I I 5:I

» OQutpatient visit or admission record

2002 Jan 1, 2006 data on outcome events (operational | Dec 31, 2013
(Index date) definition) (End point)
Exposure * Information on loss of follow-up due
to death

= Cox regression (survival analysis)

Fig. 4—1 Study timeline
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sholem, el A AP Zejsh] S8 HHom
At g = U1 em AFFAS AL, ke AeAel] g

oAk 4575 AejsAnt. wiHEre 2, Yol

104 ool RS HE $A 1,377 = Alflste] HEFAHOR

Korean cohort from NHIS participants
who did not exhibit chronic periodontitis
in 2002 (n=424,453)

Exclude

v Participants who were diagnosed with pneumonia
before the index date (n=25,391)

v Participants who passed away during the
observation period from 2002 to 2005 (n=4,502)

Participants without screening data (n=29,597)

Participants regularly exposed to the health care
system (n=45)

v Participants who were diagnosed with pneumonia
within 10 days from last discharge (n=1,377)

Y

Study population
(n=363,541)

Fig 4—2. Flow chart of the study population for chronic periodontitis
and community —acquired pneumonia
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2002 to 2005 National Health 2002 to 2005 National Health
Screening (HEALS) DB Insurance Service (NHIS) DB
(n=164,636) (n=139,462)
Merge
= Dental caries condition: « Dental caries condition: claims data
The presence or absence of dental + Severe dental caries:
caries K04.0(Reversible pulpitis),
« Non-—severe dental caries: absence of K04.1 (Necrosis of pulp),
dental caries K04.6 (Periapical abscess with sinus)
v
n=304,098 Exclude
i « Participants who passed a
Exclude way during the observation
.. . period from 2002 to 2005
Participants who were diagnosed |  F--=------—-—- (n=2.828)
with dementia events between '
2002 and 2005 i « Participants without screen
) _ ing data (n=23,450)
v Alzheimer's disease (n=690) n=277,813
v Vascular dementia (n=320) ¢« Number of tooth loss
v Unspecified dementia (n=352) information error (n=7)

v All-cause dementia n=1,211) == ===== ===

v ¥ ' ¥

Study Study Study aStudy
population for population for population for population for
Alzheimer's disease vascular dementia unspecified dementia all—cause dementia
n=277,123) (n=277,493) (n=277,461) (n=276,602)

Fig 4—3. Flow chart of the study population for dental caries and
dementias. ?All—cause dementia includes Alzheimer’s disease,
vascular dementia, and unspecified dementia; Of the 1,211
participants, 151 were diagnosed with two or more dementias.
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Participants enrolled in the National Health
Insurance Service—Health Screening Cohort
database in Korea from 2002 to 2013
(n= 509,900)

Excluded
[> Participants who were diagnosed with sleep
disorder in 2002 (n=1,620)

[> Missing values for screening data (n=36,451)

[> Temporomandibular disorders before index date

(n=246)

[> Death before index date (n=2,701)

Study population (n=468,882)

Fig 4—4. Flow chart of the study population for primary sleep
disorders and temporomandibular disorders
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1. == (exposure variable)

Table 4—1. Operational definition of exposure variable

Main exposure

Operational definition

Chronic periodontitis*®

MildP Scaling & root planning
Moderate®  Subgingival curettage
Tooth extraction
Severe® Periodontal flap operation — simple

Bone graft for alveolar bone defects
Guided tissue regeneration

Dental caries

Non-severe®

No dental caries

Severe?

KO04.0(irreversible pulpitis)
KO04.1(necrosis of pulp)
K04.6(periapical abscess with sinus)

Primary sleep disorders?

No

No sleep disorder

Yes

G47.0(disorders of initiating and maintaining sleep)
G47.1(disorders of excessive somnolence)
G47.2(disorders of the sleep-wake schedule)
G47.3(sleep apnoea)

G47.4(narcolepsy and cataplexy)

G47.8(other sleep disorders)

G47.9(sleep disorder, unspecified)
F51.0(nonorganic insomnia)

F51.1(nonorganic hypersomnia)

F51.2(nonorganic  disorder of the sleep—wake
schedule)

F51.3(sleepwalking)

F51.4(sleep terrors)

F51.5(nightmares)

F51.8(other nonorganic sleep disorders)
F51.9(nonorganic sleep disorder, unspecified)
G25.80(extrapyramidal and movement disturbances)
G25.81(restless legs syndrome)

4Data from main and secondary diagnosis in treatment DB
bData from treatment code in treatment DB

°Data from medical check-up DB

dCD-10, K05.3(chronic periodontitis)
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2. A= (outcome variable)

Table 4—2. Operational definition of outcome variable

Main outcome

Operational definition

Community-acquired pneumonia® ©

No

Yes

J12(Viral pneumonia)

J13(Pneumonia due to Streptococcus pneumoniae)
J14(Pneumonia due to Haemophilus influenzae)
J15(Bacterial pneumonia)

J16(Pneumonia due to other infectious organisms)
J17(Pneumonia in diseases classified elsewhere)
J18(Pneumonia, organism unspecified)

Dementia®

Alzheimer’s
disease

F00.0(Dementia in Alzheimer’s disease with early
onset)

F00.1(Dementia in Alzheimer’s disease with late
onset)

F00.2(Dementia in Alzheimer’s disease, atypical or
mixed type)

F00.9(Dementia in Alzheimer’s disease,
unspecified)

G30.0(Alzheimer’s disease with early onset)
G30.1(Alzheimer’s disease with late onset)
G30.8(Other Alzheimer’s disease)
G30.9(Alzheimer’s disease, unspecified)

Vascular
dementia

F01.0(Vascular dementia of acute onset)
FO1.1(Multi-infarct dementia)

FO1.2(Subcortical vascular dementia)

F01.3(Mixed cortical and subcortical vascular
dementia)

F01.8(Other vascular dementia)

F01.9(Vascular dementia, unspecified)

Unspecified
dementia

FO3(Unspecified dementia)

F02.8(Dementia in other specified diseases
classified elsewhere)

G31.00(Bipolar affective disorder, current episode
hypomanic)

G31.82(Dementia with Lewy bodies)
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Temporomandibular disorders®

No
K07.60(Internal derangement of temporomandibular
joint)
K07.61(Snapping jaw)
K07.62(Recurrent dislocation and subluxation of
temporomandibular joint)
K07.63(Pain in temporomandibular joint, not
elsewhere classified)

Yes KO07.64(Stiffness of temporomandibular joint, not

elsewhere classified)

K07.65(Degenerative joint disease of
temporomandibular joint)

K07.66(Masticatory muscle disorders)

K07.68(Other specified temporomandibular joint
disorder, not elsewhere classified)
K07.69(Temporomandibular joint disorder,
unspecified)

4In case of hospitalization

bIncase of outpatient

°Exclude: Z49(care involving dialysis), 299.2(dependence on renal dialysis),
Z74(problems related to care-provider dependency), pneumonia within 10
days from the last discharge

(1) Airte 85 wgdo) 224 9

A A ALS) = #HES #AHU12-18)o® Xty spFolit

_1 (

AT AR I SHAT,

(2) Aujo] Z=A Ao

Auj= =3skolu] (FOO, G30), o

)

4 AW (FO0D), A=
A v (FO2.8, FO3, G31.00, G31.82)= FFsto] sty o] st

SR EER 1Y

-

26 ’



(3) gl 222 o

i

3}

sfo}

bt

S

EREERE

+W 2k (covariates)

3.

’

A H =

==
=

o

’

o

.foﬂﬂ

A% AXDBelA]

=)
=

NHIS—HEALS® =#Z2DB

CCl+=

QA %),
A shed e,

A

27



=
AL e SAY dRAIEAR F WFE WgE Pearson chi—
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Table 5-1. Characteristics of participants according to chronic periodontitis severity

Chronic periodontitis

Non-CP Mild Moderate Severe p value
Number of 254,219(69.9) 31,104 (8.6) 16,303 (4.5) 61,915 (17.0)
subjects, n, (%)
Number of CAP 10,349 (69.7) 1,123 (7.5) 568 (3.8) 2,798 (18.9)
cases, n, (%)
Age, years, mean 57.6 (8.8) 57.3(8.2) 56.3 (7.6) 59.1 (8.7) <0.001
(SD)
Sex, %
Male 52.6 53.0 52.8 51.8 <0.001
Female 47.4 47.0 47.2 48.2
Household
income,
quartile, %
1st (highest) 25.0 24.9 24.6 24.4 0.067
2nd 25.3 25.6 25.5 25.3
3rd 21.7 21.8 22.2 22.3
4th (lowest) 28.0 27.7 27.7 28.0
Smoking
status, %
Never 70.7 70.6 70.1 71.6 <0.001
Former 8.7 8.7 9.1 8.6
Current 20.6 20.7 20.8 19.8
Alcohol
consumption, per
week, %
< 3 times 88.9 89.0 88.8 88.8 0.811
>3 times 11.1 11.0 11.2 11.2
Physical exercise,
per week, %
< 3times 78.4 78.3 78.0 78.5 0.556
> 3 times 21.6 21.7 22.0 215
CCl, %
0 34.8 35.0 36.5 32.8 <0.001
1-2 50.8 50.9 50.3 51.4
>3 14.4 14.1 13.2 15.8
BMI, kg/m?, 24.0(3.0) 24.1 (2.9) 24.1 (2.9) 24.0 (3.0) 0.022
mean (SD)
Fasting serum 99.4 (32.4) 99.5 (32.6) 99.1 (32.8) 99.9(32.9) 0.002
glucose level,
mg/dL, mean
(SD)
Total cholesterol 200.4 (37.9) 201.0 (37.9) 200.4 (37.7) 200.7 (38.3) 0.079
level, mg/dL,
mean (SD)

Continuous variables are expressed as mean (SD), and categorical variables as %

Analysis of variance for continuous variables and Chi-square test for categorical variables

CAP, community-acquired pneumonia; SD, standard deviation; CCI, Charlson comorbidity
index; BMI, body mass index
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Table 5-2. Hazard ratio for community-acquired pneumonia according to severity
of chronic periodontitis

Community-

- Severity of chronic periodontitis
acquired

Non-CP

Mild Moderate Severe

pneumonia

Events
Model 1
HR (95%
Cl)
Model 2
HR (95%
Cl)
Model 3
HR (95%
Cl)
Model 4

0,
C|I-|)R (95% 4 00 (reference)  0.95 (0.89-1.01)

10,349 1,123 568 2,798

1.00 (reference)  0.95 (0.89-1.01)  1.03 (0.94-1.12)  1.00 (0.96-1.04)

1.00 (reference)  0.95(0.89-1.00) 1.03(0.94-1.12) 1.00 (0.96-1.04)

1.00 (reference)  0.95 (0.89-1.01)  1.03 (0.94-1.12)  1.00 (0.96-1.04)

1.03(0.94-1.12)  1.00 (0.96-1.04)

Model 1 was adjusted for age and sex.

Model 2 was adjusted for age, sex, and household income.

Model 3 was adjusted for age, sex, household income, smoking status, alcohol consumption,
and physical exercise.

Model 4 was adjusted for age, sex, household income, smoking status, alcohol consumption,
physical exercise, Charlson comorbidity index, body mass index, fasting serum glucose
level, and total cholesterol level.

CP, chronic periodontitis; HR, hazard ratio; CI, confidence interval

Table 5-3. Hazard ratio for community-acquired pneumonia according to severe
chronic periodontitis and non-severe chronic periodontitis

Community- Presence of severe chronic periodontitis
acquired
pneumonia Non-severe? Severe

Events 12,040 2,798
Model 1

HR (95% CI) 1.00 (reference) 1.00 (0.96-1.05)
Model 2

HR (95% ClI) 1.00 (reference) 1.00 (0.96-1.04)
Model 3

HR (95% ClI) 1.00 (reference) 1.00 (0.96-1.04)
Model 4

HR (95% CI)

1.00 (reference)

1.00 (0.96-1.04)

Model 1 was adjusted for age and sex.

Model 2 was adjusted for age, sex, and household income.

Model 3 was adjusted for age, sex, house income, smoking status, alcohol consumption,
and physical exercise.

Model 4 was adjusted for age, sex, household income, smoking status, alcohol consumption,
physical exercise, Charlson comorbidity index, body mass index, fasting serum glucose
level, and total cholesterol level.

CP, chronic periodontitis; HR, hazard ratio; CI, confidence interval

2Non-severe includes non-CP, mild CP, and moderate CP
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Table 5-4. Subgroup analysis of the association between chronic periodontitis and
the risk of community-acquired pneumonia

Non-severe CP? Severe CP
Men
Number of cases 6,872 1,559
HR (95% CI) 1.00 0.98 (0.92-1.04)
Women
Number of cases 5,168 1,239
HR (95% CI) 1.00 1.03 (0.97-1.10)
Smoker
Number of cases 2,908 667
HR (95% ClI) 1.00 1.01 (0.93-1.10)
Community- Non-smoker
acquired Number of cases 8,115 1,896
pneumonia HR (95% Cl) 1.00 1.00 (0.95-1.05)
CCl=0
Number of cases 2,355 535
HR (95% CI) 1.00 1.01 (0.92-1.11)
CCl=1or2
Number of cases 6,417 1,499
HR (95% ClI) 1.00 1.00 (0.96-1.04)
CCiI>3
Number of cases 3,268 764
HR (95% CI) 1.00 0.97 (0.91-1.02)

Hazard ratio analyzed by Cox proportional hazards regression analysis adjusted for age, sex,
house income, physical activity, smoking status, alcohol consumption, body mass index,
total cholesterol level, fasting serum glucose level, and Charlson comorbidity index

CP, chronic periodontitis; HR, hazard ratio; Cl, confidence interval; CCI, Charlson
comorbidity index

2Non-severe CP includes non-CP, mild CP, and moderate CP
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Table 5-5. Characteristics of participants according to dental caries severity

Non-severe Severe

dental caries dental caries p value
Number of subjects, n, (%) 148,456 (53.7) 128,146 (46.3)
Age, years, mean (SD) 53.9 (9.0) 56.2 (9.1) <0.001
Sex, %
Male 58.7 53.4 <0.001
Female 41.3 46.6
Household income, quartile, %
1st (highest) 40.0 34.1 <0.001
2nd 27.3 29.6
3rd 19.4 215
4th (lowest) 13.2 14.8
Smoking status, % <0.001
Never 67.6 69.9
<10years 4.6 3.6
10-29 years 8.3 6.7
>30 years 19.5 19.8
Alcohol consumption, per week, %
Never 54.8 60.5 <0.001
< 3times 34.7 29.2
> 3 times 104 10.3
Physical exercise,
per week, %
Never 49.1 53.3 <0.001
< 3 times 28.4 24.3
> 3 times 22.5 22.4
CCl, %
0 17.8 114 <0.001
1-2 455 40.6
>3 36.7 40.6
BMI, kg/m?, mean (SD) 23.9(2.9) 24.1 (2.9) <0.001
Blood pressure, mean (SD) <0.001
systolic blood pressure 125.9 (17.4) 126.4 (17.4)
diastolic blood pressure 78.8 (11.2) 78.9 (11.3)
Fasting serum glucose level, 97.4(29.7) 98.7 (30.7) <0.001
mg/dL, mean (SD)
Total cholesterol level, mg/dL, 198.1 (36.6) 199.3 (37.7) <0.001
mean (SD)
Number of tooth loss, mean (SD) 1.08 (3.4) 0.50 (1.8) <0.001

Continuous variables are expressed as mean (SD), and categorical variables as %
Analysis of variance for continuous variables and Chi-square test for categorical variables
SD, standard deviation; CCI, Charlson comorbidity index; BMI, body mass index
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Table 5-6. Hazard ratio for all-cause dementia according to severe dental caries

All-cause

q . Non-severe dental caries Severe dental caries
ementia
Events 5,327 6,036
Model 1

aHR (95% Cl) 1.00 (reference) 1.07 (1.03-1.11)
Model 2

aHR (95% Cl) 1.00 (reference) 1.07 (1.03-1.11)
Model 3

aHR (95% CI) 1.00 (reference) 1.07 (1.03-1.11)
Model 4

aHR (95% CI) 1.00 (reference) 1.05 (1.01-1.09)

Model 1 was adjusted for age and sex.

Model 2 was adjusted for age, sex and household income.

Model 3 was adjusted for age, sex, household income, smoking status, alcohol consumption,
and physical exercise.

Model 4 was adjusted for age, sex, household income, smoking status, alcohol consumption,
physical exercise, blood pressure, Charlson comorbidity index, body mass index, fasting
serum glucose level, total cholesterol level, and number of tooth loss. Bold indicates p < .05.
aHR, adjusted hazard ratio; ClI, confidence interval

36 ._:I_‘_E _.,;_':_ .I.li



Table 5—=72 Ho}g-2lo] wWE E lo] X ujo] tjdt ¢3u|=

[
=
ey
1o
oo
ko
o
flo
&

BolEth b AvAEAet FdsA 479 =

?_
W29 gue] wE G3E 2Ass] ASHon AAste] 7 B

Table 5-7. Adjusted hazard ratios for type of dementia with severe stage dental
caries as compared to non-severe stage dental caries

Alzheimer’s . Unspecified
. Vascular dementia .
disease dementia
Non-severe dental caries
aHR (95% ClI) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Severe dental caries
aHR (95% ClI) 1.09 (1.02-1.17) 1.12 (1.01-1.24) 1.12 (1.03-1.22)

Adjusted hazard ratio calculated by Cox proportional hazards regression analysis after
adjustments for age, sex, household income, smoking status, alcohol consumption, physical
exercise, blood pressure, Charlson comorbidity index, body mass index, fasting serum
glucose level, total cholesterol level, and number of tooth loss. Bold indicates p < .05.

aHR, adjusted hazard ratio; CI, confidence interval
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Kaplan-Meier Survival Curve

Dental caries
0.0000

Non-severe case

001 “L_ Severe case

£0.02

« Mean survival time (95% CI)
003 - Non-severe dental caries
:7.717 (7.712-7.723) years
- Severe dental caries
1 7.673 (7.666-7.680) years

0.04

Log survival probability

0.05 - Log rank test, P value <0.001

0.06

0 2 4 6 8

Follow-up years

Fig 5-1. Kaplan—Meier survival curve for log survival probability according to

severe dental caries of all-cause dementia over 8 years follow-up
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Table 5-8. Subgroup analysis of the association between severe dental caries and
the risk of all-cause dementia

Non-severe
dental caries

Severe dental caries

Men
Number of cases 2,180 2,548
s aHR (95% ClI) 1.00 (reference) 1.00 (0.94-1.06)
ex
Women
Number of cases 3,147 3,488
aHR (95% CI) 1.00 (reference) 1.13(1.03-1.14)
40-49
Number of cases 214 155
aHR (95% ClI) 1.00 (reference) 1.10 (0.89-1.36)
50-59
Number of cases 714 782
aHR (95% ClI) 1.00 (reference) 1.15(1.04-1.28)
Age
60-69
Number of cases 2,026 2,623
aHR (95% Cl) 1.00 (reference) 1.01 (0.95-1.07)
>70
Number of cases 2,373 2,476
aHR (95% CI) 1.00 (reference) 1.01 (0.95-1.06)
0
Number of cases 65 36
aHR (95% CI) 1.00 (reference) 0.97 (0.49-1.94)
lor2
CClI Number of cases 756 720
aHR (95% CI) 1.00 (reference) 1.06 (0.90-1.23)
>3
Number of cases 4,506 5,280

aHR (95% CI)

1.00 (reference)

1.05 (1.01-1.09)

Hazard ratio analyzed by Cox proportional hazards regression analysis adjusted for age, sex,
house income, physical activity, smoking status, alcohol consumption, body mass index,
total cholesterol level, fasting serum glucose level, and Charlson comorbidity index

CP, chronic periodontitis; aHR, adjusted hazard ratio; Cl, confidence interval, CClI,
Charlson comorbidity index
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Table 5-9. Characteristics of participants according to primary sleep disorders

No sleep disorder Sleep disorder P value
Number of subjects, n, 461,883 (98.5) 6,999 (1.5)
(%)
Number of TMD cases, n, 1,171 (97.3) 33(2.7)
(%)
Age, years, mean (SD) 55.4 (9.5) 61.0 (10.1) <0.001
Sex, %
Male 53.5 41.6 <0.001
Female 46.5 58.4
Household income,
quartile, %
1st (highest) 15.3 16.7 <0.001
2nd 21.8 22.7
3rd 29.0 27.4
4th (lowest) 33.9 33.2
Smoking status, %
Never 69.5 77.1 <0.001
< 10 years 3.9 2.9
10-29 years 7.2 4.3
> 30 years 19.4 15.7
Alcohol consumption, per
week, %
Never 58.7 71.0 <0.001
< 3 times 30.4 20.6
>3 times 10.9 8.4
Physical exercise, per
week, %
Never 54.1 58.5 <0.001
< 3 times 24.7 18.4
>3 times 21.2 23.1
Hypertension, %
No 70.0 67.0 < 0.001
Yes 30.0 33.0
Diabetes mellitus, %
No 92.0 91.0 < 0.001
Yes 8.0 9.0
Hyperlipidemia, %
No 53.4 50.7 < 0.001
Yes 46.6 49.3
BMI, %
<25 65.3 65.8 0.315
>25 34.7 34.2
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(continue)

No sleep disorder Sleep disorder P value
CClL, %
0 14.5 3.3 <0.001
1 21.7 8.6
2 20.8 13.7
>3 43.0 74.4

Continuous variables are expressed as mean (SD), and categorical variables as % analysis
of variance for continuous variables and Chi-square test for categorical variables.
SD, standard deviation; BMI, body mass index; CCI, Charlson comorbidity index.
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Table 5-10. Hazard ratios for temporomandibular disorder according to the
presence of primary sleep disorders

) . Presence of primary sleep disorder
Temporomandibular disorder

No Yes

Model 1

aHR (95% Cl) 1.00 (reference) 1.55 (1.09-2.19)
Model 2

aHR (95% Cl) 1.00 (reference) 1.56 (1.10-2.20)
Model 3

aHR (95% Cl) 1.00 (reference) 1.56 (1.10-2.21)
Model 4

aHR (95% CI)

1.00 (reference)

1.44 (1.02-2.04)

Model 1 was adjusted for age and sex.

Model 2 was adjusted for age, sex, and household income.

Model 3 was adjusted for age, sex, household income, smoking status, alcohol consumption,
and physical exercise.

Model 4 was adjusted for age, sex, household income, smoking status, alcohol consumption,
physical exercise, hypertension, diabetes mellitus, hyperlipidemia, body mass index, and
Charlson comorbidity index.

Bold indicates p < .05.

aHR, adjusted hazard ratio; ClI, confidence interval.
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Fig 5-2. Kaplan—Meier survival curve for log survival probability according to
primary sleep disorder on new events of temporomandibular disorders
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Fig 5-3. Subgroup analysis of the association between primary sleep disorders
and temporomandibular disorders by sex, age and physical exercise
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Abstract

Association between oral disease
and community —acquired
pneumonia, dementias, and primary
sleep disorders

Kim Seon—Jip
Department of Preventive and Social Dentistry

The Graduate School

Seoul National University

The importance of oral health management is being emphasized
as the core of maintaining overall health. With the aging of the
population, the prevalence of diseases that occur easily in the
elderly, such as pneumonia, dementia, and sleep disorders, is also
increasing. Since the above three diseases are organically related to
oral health, it is necessary to evaluate the general population, and
additional research is needed to establish medical policies and to
prevent elderly—related diseases and to remove risk factors to
reduce enormous social costs.

Accordingly, as a retrospective cohort study using the national
health insurance service—national health screening cohort, the
following three research subjects were selected and their

association was identified.
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1) Chronic periodontitis and community —acquired pneumonia
2) Dental caries and dementia
3) Temporomandibular disorders and sleep disorders.

The period from January 1, 2002 to December 31, 2005 was
selected as the baseline period, and chronic periodontitis, severe
dental caries, and primary sleep disorder were identified during this
period. From January 1, 2006 to December 31, 2013, the following
conclusions were obtained as a result of follow—up of community —
acquired pneumonia, dementia, and temporomandibular disorders for
8 years. The adjusted hazard ratios and 95% confidence intervals

were calculated by Cox proportional hazards regression.

1. The hazard ratio of community —acquired pneumonia according to
severity of chronic periodontitis did not show a significant

difference.

2. The fully adjusted hazard ratios (HR) (95% confidence intervals,
[95% CI]) for dementias risk in severe dental caries was 1.05
(1.01-1.09). Severe dental caries was significantly associated with

several type of dementia(Alzheimer's disease, 1.09 [1.02—1.17];
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vascular dementia, 1.12 [1.01—1.24]; unspecified dementia, 1.12

[1.03-1.22])

3. Among subjects with primary sleep disorder, the hazard ratio for
temporomandibular joint disorder was 1.44 (1.02-2.19). In
subgroup analysis, the elderly aged 60 or older (HR, 1.64 [1.09—
2.47]) and the group who exercise more than three times a week
(HR, 2.16 [1.10—4.22]) showed a significant association with

temporomandibular disorders.

Keywords : Chronic periodontitis, Community—acquired pneumonia,
Dementia, Dental caries, Primary sleep disorders,
Temporomandibular disorders
Student Number :2020—31478
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