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Table 1. Community Periodontal Index (CPI)

Code Criteria

0 Healthy

1 Bleeding observed, directly or using a mouth mirror, after probing.

Calculus detected during probing, but all of the black band on the

probe visible.

3 Pocket 4-5mm (gingival margin within the black band on the probe).

4 Pocket 6mm or more (black band on the probe not visible).

Standardization for Oral Health Survey in KNHANES (2008)
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Independent variables

Periodontal status factors

Study Population

55 years or older with
anti-diabetic treatment

I

Considering survey characteristics

Dependent variables

- Periodontal disease
— Number of periodontal
disease in sextants

Rac—scott Chi—square test

Poor glycemic control
Hbalcz=6.5%

Logistic regression analysis

Control variables

Socio—demographic factors

sex, age, geographic reeion, education,
marital status, living with family,
household monthly income, occupation,
private health insurance

Health behavior factors

duration of diabetes, hypertension,
hypercholesterolemia, hypertriglyceridemia.
co-morbid disease, drinking, Smoking, sleep
duration, physical activity, BMI. stress.
number of brushing after meals. application
of oral hrgiene devices

Figure 1. Framework of study
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Health Interview Survev of
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Patients with Diabetes
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k J

anti-diabetic treatment
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Y

Final study population
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hezp=6h vears
(H=1%,998 excluded)

Non-diahetes
(H=%, 881 excluded)

Hon treatment
(=51 excluded)

Missing data of HbAIC
(=4 excluded)

Missing data of CPI
(H=25 excluded)

Missing data
(H=297 excluded)

Figure 2. Selection process of the study population
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Table 2. Variables used in this study

Variables

Group

Periodontal status

factors

Periodontal disease

Healthy (Ref.)
Periodontal disease
A lot of missing teeth

Number of periodontal

disease in sextants

0 (Ref.)

w DN =

=>4
A lot of missing teeth

Socio—-demographic

factors

Sex

Male (Ref.)
Female

<70 (Ref.)
<76
= 76

Geographic region

Seoul (Ref .)
Gyeongg1i
Gangwon
Chungcheong
Jeolla/Jeju
Gyeongsang

Education

Elementary school (Ref.)
Middle school

High school

>College

Marital status

No spouse (Ref.)
With spouse

0 (Ref.)
Living with family 1-2

>3
Household monthly < 37 (Ref.)
. 38-69
income 70-141
(10, 000KRW) > 149

Occupation

No job (Ref.)
White collar jobs
Blue collar jobs

Private health

insurance

N HWN HibkWNHWN HINRFHEPEWNDRHEO O R WN H WD HN O Ol DN =W

No (Ref.)
Yes

_21_



Table 2. Variables used in this study (continued)

Variables Group
Duration of 1. <5 (Ref.)
. 2. b-14
diabetes(year) 3 > 15
I tensi 1. No (Ref.)
ypertension 9 Yes
. 1. No (Ref.
Hypercholesterolemia o (Ref.)
2. Yes
. . . 1. No (Ref.
Hypertriglyceridemia o (Ref.)
2. Yes
. . 1. 0 (Ref.)
Co—morbid disease 9 =1
1. Never(Ref.)
S 2. Low risk
Drinking 3. Medium risk
4. High risk
1. Never smoker (Ref.)
Health behavior Smoking 2. Former smoker
factors 3. Current smoker
1. <6 (Ref.)
Sleep duration 2. 7-8
3. =29
. .. 1. No(Ref.
Physical activity oRef.)
2. Yes
1. BMI < 25.0(Ref.)
Body Mass Index(BMI) 9 BMI =250
1. None(Ref.)
Stress 2. Mild
3. = Moderate
1. 3(Ref.)
Number of brushing after 2. 2
meals 3.1
4.0
Application of Oral 1. Yes(Ref.)
Hygiene Devices 2. No
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Table 3. Distribution of glycemic control
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Glycemic control n (%)
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Table 5. General characteristics of over 65 years with

insulin or oral antidiabetic agents KNHANES (2012-2014)

Variables N (%)
Periodontal Hea%thy . 168 (45.5)
] Periodontal disease 154 (41.7)
disease A lot of missing teeth 47 (12.8)
Periodontal Number of ? lgi Ei?:g;
status factors periodontal 2 33  (8.9)
disease in 3 25  (6.8)
sextants =4 3z (8.7)
A lot of missing teeth 47 (12.8)
Sex Male 165 (44.7)
Female 204 (55.3)
<70 123 (33.3)
Age < 76 159 (43.1)
=76 87 (23.6)
Seoul 65 (17.6)
Gyeonggi 81 (22.0)
Geographic Gangwon 21 (5.7)
region Chungcheong 51 (13.8)
Jeolla/Jeju 57 (15.4)
Gyeongsang 94 (25.5)
Elementary school 225 (61.1)
. . ) Middle school 55 (14.9)
Socio-demographic  Education High school 61 (16.5)
factors > Col lege 28 (7.6)
. No spouse 129 (35.0)
Marital status With spouse 240 (65.0)
.. 0 83 (22.5)
Living
] . 1-2 248 (67.2)
with family > 3 38 (10.3)
Household = 37 91 (24.7)
. 38-69 91 (24.7)
monthly income 70-141 0 (24.4)
(10, 000KRW) > 142 97 (26.2)
No job 269 (72.9)
Occupation White collar jobs 73 (19.8)
Blue collar jobs 27 (7.3)
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Table 5. General characteristics of over 65 years with

insulin or oral antidiabetic agents (continued)

Variables N %
Socio-demographic Private health No 265 (71.6)
factors insurance Yes 105 (28.4)
Duration of <5 94 (25.5)
) 5-14 164 (44 .4)
dlabetes(year) > 15 111 (30 1)
Hvoer tension No 87 (23.6)
yPErtensto Yes 282 (76.4)
. No 259 (70.2)
Hypercholesterolemia Vos 10 (29.8)
Hypertriglyceridemi No 311 (84.3)
ypertrigiyeericemia -y 58 (15.7)
. . 0 287 (77.8)
Co—morbid disease =1 82 (22.9)
Never 196 (53.1)
Drinkin Low risk 119 (32.2)
& Medium risk % (7.1)
High risk 28 (7.6)
Never smoker 214  (58.0)
. Smoking Former smoker 112 (30.3)
Health beh
ca ehavior Current smoker 43 (11.7)
factors <6 195 (52.9)
Sleep duration 7-8 143 (38.7)
=9 31 (8.4)
. .. No 143 (38.8)
Physical activity Ves 296 (61.2)
Bodv I Index(BMD) BMI < 25.0 204 (55.3)
ocy Hass tndex BMI =25.0 165 (44.7)
None 107 (29.0)
Stress Mild 195 (52.1)
> Moderate 67 (18.2)
3 86 (23.3)
Number of brushing 2 125 (33.9)
after meals 1 109 (29.5)
0 49 (13.3)
Application of oral  Yes 83 (22.5)
hygiene devices No 286 (77.5)
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Table 6. Factors associated with uncontrolled glycemic control

according to univariable analysis

Good Poor
Variables controlled controlled p-value
n (%) n (%)
Periodontal disease
Heal thy 42 (26.9) 126 (73.1) 0.304
Periodontal disease 27 (18.8) 127 (81.2) )
A lot of missing teeth 14 (26.3) 33 (73.7)
Number of periodontal
Periodontal disease in sextants
status factors O 42 (26.9) 126 (73.1)
1 8 (13.8) 56 (86.2) 0.165
2 9 (33.4) 24 (66.6)
3 3(9.7) 22 (90.3)
>4 7 (22.5) 25 (77.5)
A lot of missing teeth 14 (26.3) 33 (73.7)
Sex
Male 33 (21.7) 132 (78.3) 0.619
Female 50 (24.5) 154 (75.5)
Age
< 70 22 (18.5) 101 (81.5) 0.350
< 76 37 (23.9) 122 (76.1) ’
=76 24 (29.4) 63 (70.6)
Geographic region
Seoul 13 (26.1) 52 (73.9)
Gyeonggi 22 (24.9) 59 (75.1)
Socio—demograp Gangwon 3 (9.5 18 (90.5) 0.820
hic factors Chungcheong 12 (25.8) 39 (74.2)
Jeolla/Jeju 14 (24.1) 43 (75.9)
Gyeongsang 19 (21.2) 75 (78.8)
Education
Elementary school 52 (23.9) 173 (76.1)
Middle school 16 (31.4) 39 (68.6) 0.367
High school 12 (15.8) 49 (84.2)
>College 3 (16.5) 25 (83.5)
Marital status
No spouse 33 (27.8) 96 (72.2) 0.187
With spouse 50 (20.7) 191 (79.3)
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Table 6. Factors associated with uncontrolled glycemic control

according to univariable analysis (continued)

Good Poor
Variables controlled controlled p-—value
n (%) n (%)
Living with family
0 19 (21.1) 64 (78.9) 0.861
1-2 53 (24.3) 195 (76.7)
> 3 11 (22.0) 27 (78.0)
Household monthly
income (10,000KRW)
. < 37 20 (25.7) 74 (74.3)
Socio- 38-69 24 (26.0) 64 (74.0) 0!
demographic  70-141 19 (20.2) 71 (79.8)
factors > 142 20 (21.5) 77 (78.5)
Occupat ion
No job 61 (23.2) 208 (76.8) 0.990
White collar jobs 17 (24.0) 56 (76.0) ’
Blue collar jobs 5(22.7) 22 (77.3)
Private health nsurance
No 66 (26.7) 198 (73.3) 0.032
Yes 17 (14.4) 88 (85.6)
Duration of diabetes
(year)
<5 28 (32.0) 66 (68.0) 0.031
5-14 40 (24.9) 124 (75.1)
> 15 15 (13.7) 96 (86.3)
Hypertension
No 18 (21.3) 69 (78.7) 0.676
Health —y 65 (24.0) 217 (76.0)
behavior Hypercholesterolemia
factors No 58 (22.8) 201 (77.2) 0.783
Yes 25 (24.5) 85 (75.5)
Hypertriglyceridemia
No 71 (24.6) 240 (75.4) 0.234
Yes 12 (16.6) 46 (83.4)
Co—morbid disease
0 69 (25.7) 218 (74.3) 0.081
>1 14 (15.3) 68 (84.7)
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Table 6. Factors associated with uncontrolled glycemic control

according to univariable analysis (continued)

Good Poor
Variables controlled controlled p-value
n (%) n (%)

Drinking

Never 48 (26.2) 148 (73.8)

Low risk 20 (17.2) 99 (82.8) 0.024

Medium risk 10 (40.2) 16 (59.8)

High risk 5 (10.2) 23 (89.8)

Smoking

Never smoker 50 (22.0) 164 (78.0) 0.775

Former smoker 22 (24.1) 90 (75.9) ’

Current smoker 11 (27.8) 32 (72.2)

Sleep duration

<6 43 (22.5) 152 (77.5) 0 532

7-8 34 (25.9) 109 (74.1) ’

=9 6 (15.8) 25 (84.2)

Physical activity

No 31 (21.1) 112 (78.9) 0.519
Health Yes 52 (24.7) 174 (75.3)
behavior Body Mass Index(BMI)

BMI < 25.0 51 (27.2) 153 (72.8) 0.101
factors BMI >25.0 32 (18.6) 133 (81.4)

Stress

None 21 (21.4) 86 (78.6) 0.873

Mild 45 (24.6) 150 (75.4) ’

> Moderate 17 (22.8) 50 (77.2)

Number of brushing

after meals

3 24 (31.9) 62 (68.1) 0.166

2 28 (17.7) 97 (82.3)

1 24 (25.7) 85 (74.3)

0 7 (17.3) 42 (82.7)

Application of oral

hygiene devices 0.986

Yes 26 (23.2) 84 (76.8)

No 57 (23.3) 202 (76.7)

Total 83 (23.3) 286 (76.7)
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Table 7-1. Factors associated with uncontrolled glycemic control
according to multivariable analysis
(Periodontal disease of Periodontal status factors)

Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI
Periodontal status factors
Periodontal disease
Healthy 1.00 1.00 1.00
Periodontal disease 1.60 0.82-3.10 1.38 0.82-2.33 2.83 1.33-6.03
A lot of missing teeth 1.03 0.45-2.37 0.94 0.40-2.19 1.34 0.48-3.75
Socio—demographic factors

Variables

Sex

Male 1.00 1.00

Female 1.18 0.67-2.10 0.55 0.11-2.77

Age

< 70 1.00 1.00

< 76 0.50 0.27-0.91 0.56 0.21-1.51

=76 0.35 0.15-0.79 0.34 0.10-1.14

Geographic region

Seoul 1.00 1.00

Gyeonggi 1.03 0.54-1.93 0.80 0.25-2.50
1.16-13.1

Gangwon 3.90 5 3.10 0.56-17.19

Chungcheong 2.10 0.88-4.99 0.88 0.27-2.84

Jeolla/Jeju 1.27 0.61-2.63 1.82 0.55-5.96

Gyeongsang 1.37 0.70-2.66 1.34 0.45-3.99

Education

Elementary school 1.00 1.00

Middle school 0.89 0.47-1.68 0.53 0.22-1.28

High school 2.28 1.14-4.56 2.40 0.67-8.59

>(College 1.19 0.46-3.03 4.82 0.78-29.57

Marital status

No spouse 1.00 1.00

With spouse 1.11 0.54-2.29 1.18 0.40-3.49

Living with family

0 1.00 1.00

1-2 0.79 0.31-2.02 0.65 0.20-2.06

>3 0.92 0.34-2.48 0.77 0.21-2.75
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Table 7-1. Factors associated with uncontrolled glycemic control
according to multivariable analysis (continued)
(Periodontal disease of Periodontal status factors)

Model 1 Model 2 Model 3

Variables OR 95%CI OR  95%CI OR 95 CI

Household monthly
income (10,000 KRW)

< 37 1.00 1.00

38-69 1.37 0.63-3.00 0.61 0.24-1.53
70-141 1.39 0.68-2.84 1.08 0.44-2.64
> 142 0.97 0.46-2.05 0.82 0.32-2.11
Occupation

No job 1.00 1.00

White collar jobs 0.70 0.38-1.27 0.61 0.25-1.46
Blue collar jobs 1.22 0.55-2.70 0.51 0.15-1.77
Private health insurance

No 1.00 1.00

Yes 0.97 0.58-1.64 2.73 1.12-6.68
Health behavior factors

Duration of diabetes(year)

<5 1.00

5-14 1.68 0.79-3.55
>15 6.54 2.19-19.50
Hypertension

No 1.00

Yes 1.08 0.48-2.44
Hypercholesterolemia

No 1.00

Yes 0.79 0.35-1.78
Hypertriglyceridemia

No 1.00

Yes 1.70 0.63-4.58
Co—morbid disease

0

>1 3.09 1.37-6.93
Drinking

Never 1.00

Low risk 1.56 0.71-3.40
Medium risk 0.16 0.04-0.65
High risk 1.61 0.40-6.44
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Table 7-1. Factors associated with uncontrolled glycemic control
according to multivariable analysis (continued)
(Periodontal disease of Periodontal status factors)

Model 1 Model 2 Model 3

Variables OR 9% Cl _ OR _ 95%CI __ OR __ 95%Cl
Smoking
Never smoker 1.00
Former smoker 0.42 0.10-1.64
Current smoker 0.33 0.07-1.55
Sleep duration
<6 1.00
7-8 0.46  0.20-1.05
>9 0.83 0.20-3.47
Physical activity
No 1.00
Yes 0.73 0.34-1.56
Body Mass Index(BMI)
BMI < 25.0 1.00
BMI =25.0 2.34 1.17-4.67
Stress
None 1.00
Mild 0.71 0.34-1.45
= Moderate 0.60 0.22-1.64
Number of brushing
after meals
3 1.00
2 2.65 1.05-6.72
1 1.58 0.65-3.84
0 2.85 0.98-8.31
Application of oral
hygiene devices
Yes 1.00
No 0.73 0.35-1.53
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Table 7-2. Factors associated with uncontrolled glycemic control
according to multivariable analysis
(Number of periodontal disease in sextants of Periodontal status factors)

Model 1 Model 2 Model 3

Variables OR 95% CI OR 95% CI OR 95% CI

Periodontal status factors
Number of periodontal

disease in sextants
0 1.00 1.00 1.00
1 2.29 0.86 4 3.06 1.11-8.44 4.32 1.39-13.47
2 0.73 0.26 4 0.77 0.28-2.056 0.86 0.28-2.65
3 3.58 0.93-13.6 5.22 1.35-20.17 13.28 2.91-60.48
0.52
0.45

>4 1.27 -3.09 1.36 0.45-4.11 2.33 0.75-7.22
A lot of missing teeth 1.03 -2.37 1.07 0.42-2.67 1.45 0.50-4.18

Socio—demographic factors

Sex

Male 1.00 1.00

Female 1.35 0.64-2.86 0.63 0.13-3.01
Age

< 70 1.00 1.00

< 76 0.56 0.22-1.46 0.45 0.16-1.23
=76 0.50 0.16-1.56 0.33 0.10-1.09
Geographic region

Seoul 1.00 1.00

Gyeonggi 1.23  0.45-3.34 0.68 0.21-2.23
Gangwon 3.91 0.89-17.09 2.69 0.49-14.78
Chungcheong 1.24  0.43-3.56 0.82 0.24-2.79
Jeolla/Jeju 1.17  0.39-3.53 1.80 0.52-6.19
Gyeongsang 1.29 0.47-3.53 1.24 0.39-3.95
Education

Elementary school 1.00 1.00

Middle school 0.49 0.22-1.09 0.46 0.19-1.09
High school 1.75  0.62-4.94 2.73 0.69-10.73
>(College 2.08 0.43-9.94 5.96 0.98-36.16
Marital status

No spouse 1.00 1.00

With spouse 2.18 0.86-5.49 1.16 0.39-3.42

_42_



Table 7-2. Factors associated with uncontrolled glycemic control
according to multivariable analysis (continued)
(Number of periodontal disease in sextants of Periodontal status factors)

Model 1 Model 2 Model 3

Variables OR__ 95%CI __OR__ 95%CI __ OR __ 95%CI

Living with family

1. 0 1.00 1.00
2. 1-2 0.32 0.11-0.98 0.68 0.21-2.16
3. =23 0.35 0.11-1.11 0.70 0.20-2.45

Household monthly
income (10,000 KRW)

< 37 1.00 1.00

38-69 0.84 0.39-1.83 0.61 0.22-1.66
70-141 1.30 0.58-2.95 1.15 0.46-2.84
> 142 1.29 0.54-3.05 0.82 0.29-2.29
Occupation

No job 1.00 1.00

White collar jobs 0.66 0.27-1.60 0.54 0.23-1.25
Blue collar jobs 0.50 0.10-2.37 0.43 0.12-1.53
Private health

insurance

No 1.00 1.00

Yes 2.19 0.99-4.85 2.77 1.14-6.75
Health behavior factors

Duration of

diabetes(year)

<5 1.00

5-14 1.68 0.76-3.69
> 15 7.02 2.24-21.96
Hypertension

No 1.00

Yes 1.20 0.54-2.66
Hypercholesterolemia

No 1.00

Yes 0.73 0.31-1.69
Hypertriglyceridemia

No 1.00

Yes 1.20 0.45-3.20
Co—morbid disease

0 1.00

>1 3.38 1.44-7.92
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Table 7-2. Factors associated with uncontrolled glycemic control
according to multivariable analysis (continued)
(Number of periodontal disease in sextants of Periodontal status factors)
Model 1 Model 2 Model 3

Variables OR 95 CI  OR  95%CI _ OR __ 95% CI
Drinking
Never (Ref .) 1.00
Low risk 1.78 0.79-4.00
Medium risk 0.19 0.04-0.74
High risk 1.71 0.39-7.46
Smoking
Never smoker 1.00
Former smoker 0.42 0.12-1.46
Current smoker 0.26 0.06-1.13
Sleep duration
<6 1.00
7-8 0.46 0.20-1.01
>9 0.94 0.25-3.57
Physical activity
No 1.00
Yes 0.76 0.36-1.61
Body Mass Index(BMI)
BMI < 25.0 1.00
BMI >25.0 2.41 1.20-4.38
Stress
None
Mild 0.76 0.36-1.61
> Moderate 0.56 0.20-1.53
Number of brushing
after meals
3 1.00
2 2.70 1.08-6.71
1 1.42 0.56-3.60
0 3.34 1.15-9.68
Application of oral
hygiene devices
Yes 1.00
No 0.72 0.34-1.50
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Abstract

Association between periodontal disease
and poor glycemic control

among over 65 years with insulin or oral antidiabetic agents

Jung, Ji-Hyun
Graduate School of
Public Health

Yonsei University

(Direct by Professor Woo-Jin Chung, Ph.D)

88.5% of elderly people over 65 years old have one or more chronic
diseases in korea. So consideration is needed for chronic disease
management of the elderly people. Diabetes mellitus 1s a chronic
disease that occurs frequently after hypertension and arthritis in
elderly people.

Also oral diseases affecting nutrient intake and digestion should be
managed as well as systemic diseases. Periodontal disease, a typical
oral disease, 1s the 6th common complication of diabetes mellitus.

Diabetes and Periodontal disease influence each other and the

prevalence of these diseases has increased as age increases. So, both
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diseases must be managed together.

Therefore, the purpose of this study is to identify the association
between periodontitis and poor glycemic control among over 65 years
with insulin or oral antidiabetic agents. This study was designed to
provide basic materials for control blood sugar of over 65 years with
insulin or oral antidiabetic agents.

This study examined data from the National Health and Nutrition
Examination Survey(KNHANES) from 2012 to 2014. This study included
adults aged=65 years and analyzed 369 subjects with insulin or oral
antidiabetic agents among a total of 23,625 interviewees participated
in the health interview survey. The periodontal disease and number of
periodontal disease in sextants were selected as variables of
periodontal status factors. Socio—demographic factors and health
behavior factors that affect poor glycemic control were selected
referring to previous studies as control variables. SAS version 9.4 was
used for statistical analysis and descriptive analyses, Rao-scott
chi-square, and logistic regression that reflected the survey
characteristics was performed carried out.

Of the 369 patients, 286 (76.7%) had HbAlc=6.5% indicating poor
glycemic control. In the Rao-scott chi-square analysis showed that
there was a high rate of poor glycemic control in case of periodontal
disease patient groups, patients who were number of periodontal disease
in sextants=3. However, there was no statistical significance.

The results of logistic regression that reflected the survey

characteristics, the odds ratio of periodontal disease to healthy
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periodontal status was 2.83. The odds ratio of subjects at 'number of
periodontal disease in sextants=1' and 'number of periodontal disease
in sextants=3' to number of 'periodontal disease in sextants=0' was
3.06, 5.22, respectively. Other statistically significant risk factors
were private insurance membership, duration of diabetes, and co-morbid
disease as well as BMI, number of brushing after meals, and drinking.
This study analyzed the relationship between periodontal disease and
poor glycemic control by controlling the socio-demographic factors,
health behavior factors affecting poor glycemic control among over 65
years with insulin or oral antidiabetic agents. The results of this
study show that periodontal disease is the factor affecting glycemic
control in over 65 years with insulin or oral antidiabetic agents.
Therefore 1t 1s deemed necessary to include guidelines for the
prevention and improvement of periodontal disease 1in program for

glycemic control.

Keyword : Over 65 years, Insulin, Oral antidiabetic agents, Periodontal disease,
Poor glycemic control, Korean National Health and Nutrition Examination

Survey (KNHANES)

_66_



