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Abstract  
This article tried to find a method for effectively managing oral 

health, after examining the relations between metabolic and 

periodontal disease for middle and elderly Koreans. For this 

study, data of the 6th National Nutrition Survey (2014) was used 

for analyzing, and the results were as follows: 

The relations between metabolic syndrome and periodontal 

disease, in accordance with the normal group, the risk group had 

1.543 times odds ratio (95% CI: 1.273-1.872). Therefore, 

metabolic syndrome had influenced more periodontal disease. 

Government needs to prepare preventive system for two chronicle 

diseases of middle and elderly Koreans. 
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INTRODUCTION  

In Korea, the death rate due to chronic disease and the prevalence 

rate is rapidly on an upward tendency while the pace of ageing of 

population is increasing.  So the government needs to make more 

pro-active and basic preventive measures because social and 

economic burden will increase including a rise in National health 

care expenditure [1]. Metabolic syndrome is caused by bad 

lifestyles. Such chronic disease like metabolic syndrome is 

causing to decrease healthy life and quality of life [2].  Metabolic 

syndrome is to have abdominal obesity, hypertension, 

dyslipidemia and fasting blood sugar disorder all together; it 

increases a risk of cardiovascular disorders and type2 diabetes, 

and being known to connect with increasing death rate [3, 4]. 

Metabolic syndrome has been reporting to affect oral health as 

much. The reason why oral health is important is that it is closely 

related with health of whole body [5] and that the elements of the 

human body are closely interdependent. Therefore, metabolic 

syndrome can affect health [6] and quality of life as well. Dental 

disease is closely related with health of whole body; therefore, 

caring properly such chronic disease can lead to oral health. In 

addition, on the preventive disease control, general disease and 

oral disease need to be control inclusively. A study of the 

relations between metabolic syndrome and oral health reported 

was that if there were three factors of metabolic syndromes with 

higher BMI (body mass index), a risk of periodontal disease may 

increase up to 20 % [7], and the group  of metabolic syndrome 

has the effect on periodontal disease prevalence than the normal 

group [8]. The elderly population rate is rapidly increasing, so in 

Korea, we understood that oral health is the essential conditions 

for health of whole body. Especially, the study of it is needed 

because metabolic syndrome and periodontal diseases are 

increasing in middle and elderly Koreans. Even if there are 

some studies of the relations between metabolic syndrome 

and periodontal diseases, there are poor studies for the 

national populations.  

Therefore, this article tried to find the relations between 

metabolic syndrome and periodontal disease using data of 

National Nutrition Survey, afterward, trying to use it as a 

basic data for finding the oral disease prevention program of 

middle and elderly Koreans.  

 

 

METHOD OF STUDY 

1) The subject of study 

This article chose 3,577 adults 40 years or older that have ad 

contents of oral examination and 5 elements of metabolic 

syndrome after selecting the subjects that conducted 

examination and survey of the 6th National Nutrition 

Examination (2014).  

 

2) Method of study 

This paper used statistical data of National Nutrition Survey 

from the Ministry of Health and Welfare and the Korea 

Centers for Disease Control and Prevention for studying. The 

primitive data used was from the 6th of National Nutrition 

Survey (2014). It was made up with the health survey, 

nutrition survey and examination, and oral examination was 

reported as a dentist examined in a mobile clinic with the 

National dental health survey Law using the standard of 

WHO (the World Health Organization).  

 

3) Statistical analysis 

The independent variables of this article were gender, age, 

residential district and education level. For this study, we 

considered that if the subject has more than 3 diseases of 5 

metabolic syndromes (hypertension, fasting blood sugar, 

hypertriglyceridemia, HDL cholesterol) [9], we considered 

the subject has metabolic syndrome, and then complex 

sampling cross analysis was conducted for periodontal 

disease. For examining a risk upon periodontal disease, 

independent variables were revised and complex sampling 

logistic regression analysis was conducted. IBM SPSS 

statistics (version 21.0, IBM Corporation, New York, NY, 

USA) was used for statistical analysis. 
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THE RESULTS 

1) The periodontal disease depending on general feature of the 

subject 

 

The result of studying the relations between periodontal 

disease and general feature is shown in the following <Table 

1>. 

 

Table 1: The periodontal disease depending on general feature of the subject        Unit: N (%) 

Division Yes No Total X2(p) 

Gender 

Male 745(48.0) 794(52.0) 1,539(100.0) 
99.323 

(0.000)  
Female 660(31.7) 1,378(68.3) 2,038(100.0) 

Total 1,405(39.6) 2,172(60.4) 3,577(100.0) 

Age 

   

19-44 147(26.8) 419(73.2) 566(100.0) 

71.528 

(0.000)  

45-64 736(40.2) 1,183(59.8) 1,919(100.0) 

65≤ 522(48.5) 570(51.5) 1,092(100.0) 

Total 1,405(39.6) 2,172(60.4) 3,577(100.0) 

Residential district  

Big city 1,034(37.3) 1,769(62.7) 2,803(100.0) 
29.327 

(0.000)   
Farming and Fishing village 371(48.2) 403(51.8) 774(100.0) 

Total 1,405(39.6) 2,172(60.4) 3,577(100.0) 

Education level 

Elementary school 507(48.2) 569(51.8) 1,076(100.0) 

53.130 

(0.000)  

Middle school 201(43.6) 281(56.4) 482(100.0) 

High school 387(36.9) 686(63.1) 1,073(100.0) 

University 222(32.1) 504(67.9) 726(100.0) 

Total 1,317(39.7) 2,040(60.3) 3,357(100.0) 

Smoking 

No 991(35.5) 1,782(64.5) 2,773(100.0) 
95.074 

(0.000)   
Yes 318(56.1) 251(43.9) 569(100.0) 

Total 1,309(39.6) 2,033(60.4) 3,342(100.0) 

Metabolic syndrome 

Yes 460(50.9) 470(49.1) 930(100.0) 
68.988 
(0.000) 

No 945(35.5) 1,702(64.5) 2,647(100.0) 

Total 1,405(39.6) 2,172(60.4) 3,577(100.0) 

 

Depending on gender, 48.0% of men had periodontal disease, 

31.7% of women, so there was significantly higher in periodontal 

disease for men (p<0.001). 48.5% of adults 65 years or older had 

periodontal disease, 40.2% of adults from 40 to 64years and 

26.8% of adults from 19 to 44years, so the periodontal disease 

prevalence rate was significantly higher for adults 65years or 

older (p<0.001).  Depending on residential district, 48.2% of 

those who live in farming villages had periodontal disease, 37.3% 

of those who live in the big cities, so the periodontal disease 

prevalence rate was significantly higher for those who live in 

farming villages (p<0.001). Depending on education level, 48.2% 

of those who graduated from elementary school had periodontal 

disease, 43.6% of those who graduated from middle school, 

36.9% of those who graduated from high school and 32.1% of 

those who graduated from university or more, the lower education 

level, the more periodontal disease prevalence rate was (p<0.001). 

For smoking, 56.1% of those who smoke had periodontal disease, 

35.5% of those who don’t smoke, the more they smoke, the more 

periodontal disease prevalence rate were (p<0.001). 

 

2) The effect of general feature and metabolic syndrome on 

periodontal disease for the subject 

There was the significant high periodontal disease prevalence rate 

depending on gender, age, education level, smoking and 

metabolic syndrome <Table 2>. Depending on gender, men had 

1.832 times higher periodontal disease than women (95% CI: 

1.503-2.233). Upon gender, adults from 45 to 64years had 0.797 

times lower periodontal disease prevalence rate than adults 

65 years or older (95% CI: 0.639-0.994), adults from 19 to 

44 years old had 0.464 times lower periodontal disease 

prevalence rate than adults 65 years or older (95% CI: 0.345-
0.626). Depending on education level, those who graduated 

from middle school had 1.440 times higher periodontal 

disease prevalence rate than those who graduated from 

university or more (95% CI: 1.077-1.925), those who 

graduated from elementary school had 1.751 times higher 

periodontal disease prevalence rate than those who graduated 

from university or more (95% CI: 1.288-2.380). On 

smoking, those who don’t smoke had 0.519 times lower 

periodontal disease prevalence rate than those who smoke 

(95% CI: 0.414-0.650). Depending on metabolic syndrome, 

those who have had 1.543 times higher periodontal disease 

prevalence rate than those who don’t have (95% CI: 1.273-
1.872). 

 

CONCLUSION 

As metabolic syndrome is a disease caused by the result that 

nutritive conditions are better while social and economic 

level is improved; on the other hand, as amount of energy 

consumption is decreased, a risk of it is getting higher [10]. 

There is unexpectedly a large effect of metabolic syndrome 

on oral health, but the important of it cannot be recognized 

yet. For that, this paper tried to define the relations between 

metabolic syndrome and periodontal disease for 3,577 middle 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 12, Number 10 (2017) pp. 2282-2285 

© Research India Publications.  http://www.ripublication.com 

2284 

and elderly Koreans (over the aged 40 years) using the 6th 

National Nutrition Survey. The result of analyzing the relations 

between metabolic and periodontal disease was that the group 

with metabolic syndrome had 1.543 times higher periodontal 

disease prevalence rate than the group without metabolic 

syndrome (95% CI: 1.273-1.872). Joshipura et al. [11] studied 

the relations between periodontal disease and coronary heart 

disease and got the significant result, and then they reported that 

periodontal disease was a factor of increasing a risk of coronary 

heart disease. So   their study was very similar to our study. The 

elements of metabolic syndrome boost periodontal disease. 

Therefore, metabolic syndrome needs to be effectively controlled 

for oral health and health of whole boy. In addition, Taylor [12] 

reported that there was bidirectional association between 

periodontal disease and metabolic syndrome, because a risk of 

periodontal disease and a risk of loss of osteology might increase 

if metabolic syndrome didn’t be managed well. Saito T et al. [13] 

reported that fatty tissue of the body produces biochemical 

that directly damaged periodontal tissue and periodontal 

disease and that metabolic syndrome was related with 

systemic inflammation and insulin resistant. So periodontal 

disease for adults 45 years were closely related with 

metabolic syndrome because the two diseases had the 

condition physiologic mechanism. In future, oral disease 

needs to be managed well, which is the principal cause of 

tooth loss in adulthood while a study of chronic disease, such 

as metabolic syndrome, and oral hygiene management are 

continued. 
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Table 2: The effect of general feature and metabolic syndrome on periodontal disease for the subject 

 

Division p Exp(B) 
95% CI 

The lowest limit The upper limit 

Gender  
Male .000 1.832 1.503 2.233 

Female   1.000     

Age 

19-44 .000 .464 .345 .626 

45-64 .045 .797 .639 .994 

65≤   1.000     

Residential 

district  

Big city .071 .733 .523 1.027 

Farming and Fishing village   1.000     

Education level  

Elementary school .000 1.751 1.288 2.380 

Middle school .014 1.440 1.077 1.925 

High school .121 1.197 .953 1.503 

University   1.000     

Smoking 
No .000 .519 .414 .650 

Yes   1.000     

Metabolic 

syndrome 

Yes .000 1.543 1.273 1.872 

No   1.000     
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