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Table 1. General characteristics of study population

Men(N=653,642)

Women(N=137,663)

Variables 5
Mean£SD Mean£SD

Age (years) 42.3+8.8 38.0+7.4
BMI' (kg/m®) 23.3+2.5 21.6+2.6
FBS® (mg/dL) 91.6+21.6 85.0£13.9
SBP? (mm Hg) 123.8+15.0 113.6+12.7
DBP' (mm Hg) 80.9£10.7 73.6£9.7
TC® (mg/dL) 191.3+37.6 183.3+36.5
Alcohol (g/d) 19.7+ 34.1 0.4%£3.3
WBC (cells/mm”) 6505.5£2453.9 3080.3£3113.1
GOT® (IU/L) 26.0+16.8 20.0£8.9
GPT’ (IU/L) 26.0£20.5 16.9+11.8
Smoking(%)

Never 20.9 99.2

Previous 19.1 0.4

Current 60.0 0.3
Any Alcohol use(%) 79.4 15.6
Exercise(%) 28.3 12.9

(BMI' : body mass index, FBS? : fasting blood sugar, SBP® : systolic blood pressure
DBP* : diastolic blood pressure , TC® : total cholesterol
GOT® : Glutamic oxaloacetic transaminase, GPT? : Glutamic pyruvic transaminase

SD® : Standard deviation)
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Table 2. Distribution tooth loss, periodontitis and dental caries
Unit:N(%)
Men Women
(n=653,642) (n=137,663)
Tooth Loss Upper None 541,671(82.9) 124,434(90.4)
1-4 104,871(16.0) 12,604(9.2)
5-9 5,374(0.8) 471(0.3)
>=10 1,726(0.3) 154(0.1)
Lower None 499,955(76.5) 115,282(83.7)
1-4 147,384(22.6) 21,624(15.7)
5-9 5,273(0.8) 663(0.5)
>=10 1,030(0.2) 94(0.1)
Upper+ Lower None 449,212(68.7) 109,388(79.5)
1-4 182,724(28.0) 25,864(18.8)
5-9 17,405(2.7) 1,965(1.4)
>=10 4,301(0.7) 446(0.3)
Periodontitis  No 450,356(69.9) 113,865(84.5)
Yes 193,715(30.1) 20,946(15.5)
Dental caries No 424,996(65.0) 92,546(67.2)
Yes 228,646(35.0) 45,117(32.8)
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Table 3. Relationship between tooth loss and other factor in men

Tooth loss p-value
0 1-4 5-9 >=10
(n=449,212) (n=182,724) (n=17,405) (n=4,301)
Mean+SD®  Mean+SD  MeantSD  Mean+SD
Age (years) 41.0£8.4 44.6£8.7 49.9+7.7 53.3+6.7 <.0001°
BMI' (kg/m?) 23.3£2.5 23.412.6 23.212.6 22.8+£2.6 <.0001
FBS® (mg/dL) 90.7£20.0 93.0£23.9 96.8£29.9 98.4%31.5 <.0001°
SBP® (mm Hg) 123.0+14.4 125.3£15.8 128.6%£17.6 128.8+17.7 <.0001"
DBP' (mm Hg)  80.4+10.4 81.7£11.0 83.5£11.6 83.4x11.6 <.0001
TC® (mg/dL) 190.6+37.1 192.7+38.3 194.5£39.8 195.94+40.2 <.0001°
WBC(cells/mm®)  6281.4+2570.3 6709.7+2382.0 6768.3+2113.8 6819.4+2009.9 0.0003°
GOT® (IU/L) 25.6£15.6 26.7£18.8 28.2£20.2 28.6x214 <.0001°
GPT" (IU/L) 25.8+£20.2 26.3£21.2 26.6£20.3 25.9£20.0 <.0001
Conditions % % % %
Hypertention 31.6 38.2 45.9 47.2 <.0001°
Hypercholesterol 9.5 10.9 12.4 12.6 <.0001"
Diabetes 2.8 4.4 6.9 8.7 <.0001°
Obesity 24.0 25.2 23.3 18.7 <.0001
Any Alcohol use 79.5 79.5 76.8 70.2 <.0001
Smoking <.0001°
Never 22.5 17.8 14.4 13.0
Previous 19.8 17.8 16.2 16.7
Current 57.7 64.4 69.5 70.3

(BMI' : body mass

index, FBS® :

fasting blood sugar, SBP? :

DBP':diastolic blood pressure

TC® : total

cholesterol GOT®

systolic blood pressure

Glutamic

oxaloacetic transaminase, GPT":Glutamic pyruvic transaminase SD®:Standard deviation

* p value <0.05)
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Table 4. Relationship between tooth loss and other factor in women

Tooth loss p-value
0 1-4 5-9 >=10
(n=109,388) (n=25,864) (n=1,965) (n=446)
Mean®SD Mean+SD Mean+SD Mean+SD
Age (years) 37.316.9 40.1+8.2 46.418.5 50.8£7.7 <.0001"
BMI' (kg/m®) 21.5%+2.4 22.1£3.0 23.0£2.9 23.3%£3.2 <.0001"
FBS® (mg/dL) 84.7£13.2 85.9£15.4 89.1£23.0 90.3%£21.2 <.0001°
SBP’ (mmHg) 113.1£12.2 115.3£13.8 120.4£16.2 122.4£17.8 <.0001"
DBP* (mmHg) 73.3£9.4 74.8+10.2 78.0£11.3 79.7£12.1 <.0001"
TC® (mg/dL) 182.4£36.1 185.9£37.7 193.74£38.1 196.4£39.4 <.0001"
WBC (cells/mm”) 3056.8£3126.1 3107.2+3061.7 3409.7+3082.2 3721.5£3313.0 0.5684
GOT® (IU/L) 19.948,9 20.3£8.7 21.6x11.6 22.3%9.9 <.0001"
GPT" (IU/L) 16.8£11.9 17.2+11.1 18.5£14.8 18.8+10.8 <.0001°
Conditions % % % %
Hypertention 10.3 15.3 26.5 32.5 <0001
Hypercholesterol 6.7 8.6 12.1 13.7 <0001
Diabetes 0.6 1.0 2.5 3.8 <0001
Obesity 7.8 13.0 23.6 25.8 <.0001"
Any Alcohol use 15.4 16.4 17.1 15.0 0.0002
Smoking <.0001"
Never 99.3 99.0 97.0 96.4
Previous 0.4 0.5 0.9 1.8
Current 0.3 0.5 2.1 1.8

(BMI' : body mass index, FBS® :

fasting blood sugar, SBP? :

DBP*:diastolic blood pressure

TC® @ total

cholesterol

GOT®

systolic blood pressure

Glutamic

oxaloacetic transaminase, GPT":Glutamic pyruvic transaminase SD®:Standard deviation

* p value < 0.05)
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Table 5.Relative risk of tooth loss on mortality in men

Tooth loss
0 1-4 5-9 10012
p-trend
(N=449,212) (N=182,724) (N=17,405) (N=4,301)
RR'(95%CI?) p-value RR'(95%CI®)  p-value  RR'95%CI®) p-value

All cause 1 1.1(1.1-1.2) <.0001" 1.4(1.3-1.4) <.0001" 1.5(1.4-1.6) <.0001" <.0001"
All CVD 1 1.1(1.1-1.2) 0.0001" 1.4(1.2-1.6) <.0001" 1.3(1.1-1.6)  0.0207" <.0001"
All cancer 1 1.1(1.02-1.1) 0.0018" 1.2(1.1-1.3) 0.0001" 1.2(1.1-1.4) 0.0035" <.0001"
All stroke 1 1.2(1.1-1.3) <.0001" 1.5(1.3-1.8) <.0001" 1.4(1.1-1.9) 0.0042" <.0001"
Hemorrhagic . B . .

1 1.2(1.1-1.4) 0.0003 1.6(1.3-2.0) <.0001 1.5(1.03-2.1) 0.0484 <.0001
stroke
Ischemic stroke 1 1.1(0.9-1.3) 0.2592 1.2(0.9-1.7) 0.2387 1.2(0.7-2.1) 0.4713 0.1304

Adjusted for age, body mass index, systolic blood pressure, total cholesterol, smoking status, alcohol use, exercise

(* p value < 0.05 , RR' : Relative Risk, CI* :Confidence Interval)
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Table 6.Relative risk of tooth loss on mortality in women

Tooth loss
0 1-4 bl p—trend
(N=109,388) (N=25,864) (N=2,411)
RR'(95%CT%) p-value RR'(95%CT%) p-value

All cause 1 0.9(08-1.0) 0.3991 1.3(1.02-1.7) 0.0330° 0.4421
All CVD 1 0.9(0.6-1.3) 0.7582 1.3(0.7-2.3) 0.4168 0.7126
All cancer 1 1.0(0.8-1.1) 0.5859 1.4(1.02-2.0) 0.0379" 0.3580
All stroke 1 0.9(0.6-1.4) 0.6918 1.0(0.5-2.2) 0.9103 0.8700
Hemorrhagic stroke 1 1.0(0.6-1.6) 0.8682 1.1(0.4-2.7) 0.8976 0.9858
Ischemic stroke 1 1.3(0.5-3.4) 0.5770 1.6(0.3-7.6) 0.5378 0.4582

Adjusted for age, body mass index, systolic blood pressure, total cholesterol, smoking status, alcohol use, exercise

(* p value < 0.05 , RR' : Relative Risk, CI* :Confidence Interval)
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Abstract

Effect of tooth loss on mortality rate

Kim, Su-Hyun
Graduate School of Public Health

Yonsei University

This study, as a cohort study in a different direction, 1s to
explore the correlation between tooth loss and diseases such as
cancer, cardiovascular diseases, and stroke. The data for this study
was obtained from the Korean Cancer Prevention Study (KCPS)'s
medical examination records which were originally collected by
National Health Insurance Corporation from 1,329,525 Korean people
from the year 1992 to 1995. Among 883,287 oral examinations (732,553
males and 150,734 females) performed for 11 years from 1992 to 2003,
data for a total of 791,305 people (653,642 males and 137,633
females, ages between 30 and 88) who have not had any previous

disease history were finally analyzed.
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The analysis is focused on the three major causes of deaths for
Korean population. Tooth loss 1s taken as the independent variable
in this study since it can be defined objectively among different
oral diseases and its examination error is known to be rather small.

In the statistical analysis, Chi square test and variance
analysis was performed using the SAS program. Whether the degree of
tooth loss (0, 1-4, 5-9, and more than 10) affects death rate or not

is analyzed using the Cox’ s proportional hazard model.

The major results are summarized as follows:

1. The average age of the males (42.3) is higher than that of
female (38.0). Average values for all other variables are higher in
male; noticeably smoking percentage for males i1s 60.0%, compared to
0.3% for female; drinking rate for males 1s 79.4%, compared to
15.6% for females.

2. Prevalence of tooth loss is 204,430 (31.4%) for males, 28,275
(20.5%) for females. Prevalence of periodontal disease is 193,715
(30.1%) for males, 20,946 (15.5%) for females. Prevalence of dental
caries was found to be 228,646 (35.0%) for males and 45,117 (32.8%)
for females.

3. In the male group, the number of tooth loss shows positive
correlation with variables such as fasting blood sugar level,

systolic blood pressure, total cholesterol level, WBC, and GOT.
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4. In the female group, the number of tooth loss shows positive
correlation with variables such as BMI, fasting blood sugar level,
systolic blood pressure, diastolic blood pressure, total cholesterol
level, GOT, and GPT.

5. Regardless of gender, the number of tooth loss shows positive
correlation with obesity and smoking.

6. In the relation between tooth loss and the mortality rate for
males, subjects with tooth loss of 1-4, 5-9, more than 10, show
statistically significant increase in overall mortality rate and in
mortality rates caused by all kinds of cardiovascular disease,
cancer, stroke, hemorrhagic stroke, except for 1ischemic stroke,
compared to the subjects without any tooth loss. Especially, the
overall mortality rate for subjects with tooth loss of 5-9 is 1.4
fold [95%, Confidence Interval (CI) 1.3-1.4] higher compared to the
subject without tooth loss, mortality rate caused by all
cardiovascular disease is 1.4 fold (95% CI 1.2-1.6) higher,
mortality rate caused by all stroke is 1.5 fold (95% CI 1.3-1.8)
higher, among these, mortality rate caused by hemorrhagic stroke is
1.6 fold (95% CI 1.3-2.0) higher. In addition, in the case of
subjects with more than 10 tooth loss, overall mortality rate is 1.5
fold (95% CI 1.4-1.6) higher than control subjects, death caused by
stroke is 1.4 fold (95% CI 1.1-1.9) higher, especially mortality

rate caused by hemorrhagic stroke is 1.5 fold (95% CI 1.03-2.1)
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higher.

7. The relation between tooth loss and the mortality rate for
females is rather different; subjects with more than 5 tooth loss
show statistically significant, increased mortality death rate and
mortality rates caused by all kinds of cancers. Subjects with more
than 5 tooth loss show 1.5 fold (95% CI 1.02-1.7) higher death rate
than subjects without any tooth loss, mortality rate caused by all

cancer is 1.4 fold (95% CI 1.02-2.0) higher.

In conclusion, tooth loss can be associated with the risk factors
for the outbreaks of cancer, cardiovascular disease, stroke, and it
turns out that tooth loss increases the overall mortality rate and
mortality rate due to such diseases. This effect was found to be
more significant 1in males than females. Further mechanistic study
and research on biological mechanism underlying this phenomenon

seems to be necessary.

Keywords: tooth loss, periodontal disease, dental caries, cardiovascular

disease, cancer, stroke, hemorrhagic stroke, ischemic stroke
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