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The Correlation among Systemic Health, Hypertension
and Oral Health of Korean Adults
So Yun Heo, Eun Hee Lee
Department of Dental Hygiene, Choonhae College of Health Science, Ulsan, Korea

Objective: This study was designed to evaluate and observe the relationship between oral health factors and hypertension of
Korean adults.
Methods: Data of 5,155 adults over 20 years old were derived from the sixth Korea National Health and Nutrition
Examination Survey, which was conducted in 2015. The complex sample survey data analysis was performed using a statistical program. The chi-square test and logistic regression analysis were performed to evaluate the correlation between hypertension and oral health of Korean adults.
Results: The risk of hypertension was higher in lower income groups, lower education level group, old age group. Also, the
frequency of drinking and obesity increased the risk of hypertension. The group without oral exam over a year, the group
with mastication difficulty, the group with poor subjective oral hygiene, mastication problem, and speech problem, and the
group with no use of floss, interdental brush, mouth wash, and electric tooth-brush had higher risk of prevalence of
hypertension.
Conclusion: According to the study, sociodemographic characters, and health and oral health factors affect the risk of prevalence of hypertension.
Keywords: hypertension, systemic health, oral health, periodontal disease

chronic degenerative diseases to cause the death rate to rise [1].
As the changes in aging lead to increased attention to healthy
living, oral health is also closely related to the quality of life
[2,3]. A leading metabolic syndrome of chronic diseases is the
combination of symptoms of high blood pressure [4], abdominal obesity, and so on, the main cause is poor living habits, which
can reduce the quality of health related lives [5]. Among these,
hypertension is the main cause of cardiovascular disease, resulting in many social problems as it accounts for a high proportion,
of causes of death among the elderly [6,7]. According to the
World Health Organization (WHO), high blood pressure is presented in 30% of adults, and the nation's 2012 national health
nutrition report shows a growing trend in high blood pressure
prevalence among Koreans over the age of 30 years [8]. Bahekar

Introduction
As a result of rapid socio-economic development, the structure of the disease has also changed, making it more likely for
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et al. [9] reported that in a group with coronary artery disease,
periodontal disease tended to increase. Certain bacteria in saliva
have been shown to be linked to respiratory diseases by attaching them to the mucous membrane of the respiratory tract, destroying the protective coating on the lung surface, and reducing
the defense mechanism [10]. In addition, it is reported that oral
diseases and chronic health syndromes are closely associated
in various studies, such as studies on the risk of periodontal diseases in obese people and people with large waistlines [11-17].
On the other hand, Korean adults still have a low perception
of oral disease management related to systematic disease [18],
and private dental clinics rarely offer patients health care programs which relate systematic disease and oral health problems.
However, the most patients with high blood pressure may develop hemostasis problems if they do not control their medication
as the most dental treatments are invasive, and there may also
be exposed to collateral risks. Accordingly, dentists and dental
hygienists must recognize the strong association between oral
disease and systematic disease, and it is reported that comprehensive health care approaches are required in dental clinics,
including systematic health [19,20]. Thus, this study is used to
identify the health behaviors related to oral health management
and high blood pressure in Korean adults, and to determine the
extent to which dental diseases, systematic diseases, and cognitive status of subjective health conditions are detected.

Materials and Methods

quartile. Health behavior survey data from health surveys was
used to determine health status. Smoking is categorized as current smokers and non-smoker. Frequency of binge drinking was
divided into less than once a month, once a week, and almost
2
daily. The body mass index (BMI, kg/m ) was used as an indicator of obesity in the examination results, and the WHO cri2
teria were simplified to classify weight under 18.5 kg/m as low
2
2
weight, 18.5 to 24.9 kg/m as normal, and over 25.0 kg/m as
obese.
Oral interview surveys were used in health surveys to determine oral health status. A permanent tooth decay indicates
the number of people who have more than one permanent tooth
caries, which is divided into the 0 decay or 1 or higher tooth
decay. The permanent tooth decay experience was based on the
experience of the dental treatment due to caries on permanent
tooth, experience of tooth loss due to caries, and it was classified
into 0 permanent tooth decay or 1 or more permanent tooth
decay. All the variables about whether a toothache has occurred
in recent years, whether or not the tooth has been damaged,
whether or not to have a oral examination during the past year,
whether to talk about it, or whether to have a mastication problem are ‘yes’ or ‘no’. The use of oral hygiene products, such as
dental floss, interdental brush, mouth rinsing fluid, and electric
toothbrushes has been reclassified to ‘yes’ or ‘no’ and the condition of self-recognition of oral health was recognized as
‘good’ or ‘bad’. Current diagnosis of hypertension was used as
a dependent variable, and medical examination status is divided
into ‘yes’ or ‘no’.

1. Object

3. Statistical analysis

This study used raw data from the sixth Korea National
Health and Nutrition Examination Survey (KNHANES VI-3)
2015. This study was Based on the Sixth Korea National Health
and Nutrition Examination Survey which had conducted by the
Korea Centers for Disease Control and Prevention (KCDC
2015-01-02-6C). Adults of 5,155 over the age of 20 years who
participated in the national health nutrition survey in 2015 were
analyzed using the health survey and examination survey data
as the total studied subjects.

The national health nutrition survey maintained the rolling-survey sampling method. And for the accuracy of the analysis of data, individually weighed values were applied for complex sampling analysis by utilizing the colony extraction variables and distributed survey layers. The analysis of the collected
data was done by IBM SPSS statistics ver. 22.0 (IBM Co.,
Armonk, NY, USA), and the significance level was set as 0.05.
Differences in hypertension and socio-demographic factors,
and hypertension and health factors, and hypertension and oral
health factors were analyzed using the chi-square test to determine the simple correlation. Multi logistic regression analysis was performed to determine the impact of demographic,
health and oral health factors on hypertension.

2. Method
Gender and age, education level and income levels were used
as variables for the demographic factors of the household members in the health interview survey. Gender was divided into
men and one women. Age was divided into 3 groups, one for
adults aged 20 to 30, 40 to 59, and over 60 years. Level of the
education was classified as middle school graduate, high school
graduate, and college diploma. Income levels are divided as
low, low-middle, upper-middle, and upper depending on the
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Results
1. Sociodemographic factors of the objects and
hypertension
In this study, the prevalence of hypertension in adults was
found to be 27.2% for men and 25.3% for women. At age, the
prevalence of hypertension was highest at age over 60 years,
which was 52.2%, followed by 40 to 59 years old at 17.7% and
20 to 39 years old at 1.7%.
On the education level, prevalence of hypertension was highest at 51.0% for elementary graduates, followed by middle
school graduates at 35.2%, high school graduates at 18.4% and
college graduates at 11.8%. On the income level, prevalence of
hypertension was found to be the highest at 46.4% for lower income level, followed by middle 29.9%, middle to higher 19.1%,
and highest 15.8% (p<0.001). Variables among demographic
factors that showed significant differences as the prevalence of
hypertension changed were level of income (p<0.01), level of
education (p<0.001), and age (p<0.001) (Table 1).

2. Health factors and hypertension
The prevalence of hypertension in adults was found to be
26.8% for smokers and 25.3% for non-smokers. In the frequency of binge drinking, the prevalence of adult hypertension
was 29.1% for almost daily, 22.5% for weekly, and 20.9% for
monthly. BMI and adult hypertension prevalence were found
to be 37.0% in obese group, 21.3% in normal group, and 8.7%

Table 1. Relationship between sociodemographic factors and hypertension in adult
Characteristic
Gender

Hypertension

Division

Male
Female
House income Low
Lower middle
Upper middle
High
Education
≤Elementary
Middle
High
≥College
Age (yr)
20-39
40-59
≥60

No

Yes

1,621 (72.8)
2,188 (74.7)
538 (53.6)
879 (70.1)
1,127 (80.9)
1,124 (84.2)
586 (49.0)
356 (64.8)
1,331 (81.6)
1,432 (88.2)
1,276 (98.3)
1,646 (82.3)
887 (47.8)

605 (27.2)
741 (25.3)
465 (46.4)
375 (29.9)
266 (19.1)
234 (15.8)
611 (51.0)
193 (35.2)
301 (18.4)
192 (11.8)
22 (1.7)
354 (17.7)
970 (52.2)

p-value

3. Oral health factors and hypertension
The results of the Table 3 are shown below. In the case of relation between the prevalence of hypertension and the prevalence
of permanent tooth decay, the prevalence of hypertension was
26.7% for the adults who had no dental caries. The prevalence
of hypertension was 26.6% in adults group with no dental pain
in the past year. The prevalence of hypertension was 27.7% in
adults group with no dental treatment in the past year. The prevalence of hypertension was 39.6% in adults group with mastication problem. The prevalence of hypertension were 30.3%,
26.3%, and 22.4% for the group which considered themselves
having poor, good, and normal oral hygiene. The prevalence of
hypertension were 39.6%, 24.7%, and 20.4% for the group with
severe, normal, and no mastication problem. The prevalence of
hypertension with severe speech problem was 46.4%. For the
group with normal speech problem, the prevalence of hypertension was 31.7%. For the group with no speech problem, the
prevalence of hypertension was 22.3%. The prevalence of hypertension for the group with no floss use was 28.9%, which was
higher than the prevalence for the group with floss use, 16.8%.
The prevalence of hypertension for the group with no interdental brush use was 27.9%, which was higher than that for the
group with interdental brush, 16.8%. The prevalence of hypertension for the group with no oral rinse use was 27.3%, which
was higher than that for the group with oral rinse use, 20.6%.
The prevalence of hypertension for the group with no electric

Table 2. Relationship between health factors and hypertension in adult
Characteristic

Division

0.128

＜0.001

＜0.001

＜0.001

Values are presented as number (%). The data were analyzed by
reflecting complex weighted sample design (p＜0.05). Complex
weighted sample design with chi-square test.
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in under weighted group. Among the health factors, the frequency of binge drinking and BMI were a significant difference
between high blood pressure prevalence is the frequency of
binge drinking (p<0.05) and the BMI (p<0.001) (Table 2).

Smoking
Smoker
Non smoker
Frequency of drinking
Less than once a month
Once a week
Almost everyday
2
Body mass index (kg/m )
Low weight
Normal
Obese

Hypertension
No

Yes

p-value

1,454 (73.2) 531 (26.8)
2,378 (74.7) 770 (25.3)

0.239

2,160 (79.1) 569 (20.9)
488 (77.5) 142 (22.5)
161 (70.9)
66 (29.1)

0.013

179 (91.3)
17 (8.7)
2,480 (78.7) 670 (21.3)
1,117 (63.0) 656 (37.0) <0.001

Values are presented as number (%). The data were analyzed by
reflecting complex weighted sample design (p＜0.05). Complex
weighted sample design with chi-square test.
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Table 3. Relationship between oral health factors and hypertension in adult
Characteristic
History of caries on permanent teeth
History of teeth damage
Experience of tooth pain for last 1 year
Dental check-up for last 1 year
Experience of mastication problem
Subjective oral hygiene

Mastication

Speech

Use of floss
Use of interdental tooth brush
Use of mouth rinse
Use of electric tooth brush

Division
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
Good
Normal
Bad
Uncomfortable
Normal
Not uncomfortable
Uncomfortable
Normal
Not uncomfortable
No
Yes
No
Yes
No
Yes
No
Yes

Hypertension

p-value

No

Yes

2,528 (73.3)
901 (73.7)
3,304 (74.2)
427 (73.9)
2,105 (73.4)
1,316 (73.5)
2,485 (72.3)
1,245 (78.0)
2,985 (78.6)
746 (60.4)
507 (73.7)
1,423 (77.6)
1,490 (69.7)
746 (60.4)
663 (75.3)
2,322 (79.6)
267 (53.6)
424 (68.3)
3,039 (77.7)
2,801 (71.1)
931 (85.3)
2,960 (72.1)
772 (83.2)
2,866 (72.7)
866 (79.4)
3,529 (73.7)
203 (82.5)

920 (26.7)
322 (26.3)
1,150 (25.8)
151 (26.1)
764 (26.6)
474 (26.5)
950 (27.7)
351 (22.0)
812 (21.4)
489 (39.6)
181 (26.3)
410 (22.4)
648 (30.3)
489 (39.6)
218 (24.7)
594 (20.4)
231 (46.4)
197 (31.7)
873 (22.3)
1,141 (28.9)
160 (14.7)
1,145 (27.9)
156 (16.8)
1,077 (27.3)
224 (20.6)
1,258 (26.3)
43 (17.5)

0.810
0.455
0.911
＜0.001
＜0.001

0.010

＜0.001

＜0.001
＜0.001
＜0.001
＜0.001
＜0.001

Values are presented as number (%). The data were analyzed by reflecting complex weighted sample design (p＜0.05). Complex weighted sample
design with chi-square test.

tooth brush use was 26.3%, and that for the group with electric
tooth brush use was 17.5%. Factors that showed significant differences depending on the prevalence of hypertension among
oral health factors were oral examination status in the past year
(p<0.01), mastication discomfort (p<0.01), self-recognizing
oral health status (p<0.05), chewing problems (p<0.01), speaking problems (p<0.01), use of floss (p<0.01), use of interdental
brush (p<0.01), use of oral rinse (p<0.01), and use of electric
tooth brushes (p<0.01).

4. Risk of hypertension and sociology of population
The results are shown in Table 4, 5. The prevalence of hypertension for the group of people who drink less than once a month
was 0.583 times lower than that for the group of people who
drink almost every day (p＜0.05). For the age groups, the lower
the age was, the lower the prevalence of hypertension. The risk
of hypertension was 0.02 times lower in the age group of 20 to
39 than that of over 60 years. Also, it was 0.197 times lower in

the age group of 40 to 50, than that of the age group of over 60
years (p<0.01).

Discussion
Hypertension is a major component of the systemic diseases
of adult patients visiting the dentist, so check up and manage
of hypertension must be performed. Accordingly, this study examined relation between hypertension and health related factors or oral health factors in adults over the age of 20 years by
using the Sixth Korea National Health and Nutrition
Examination Survey (KNHANES VI-3). The prevalence of hypertension of adults were higher in male (27.2%) than in female
(25.3%) (p>0.01). The result of this study was different from
the result of the study by Jeong et al. [21] and the result of the
study by Park et al. [22], yet it was similar to the result of the
study by Ahn et al. [23]. Considering those result collectively,
demographic characteristics and presence of other systematic
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Table 4. Risk of hypertension and sociodemographic character
Characteristic
Income

Education level

Frequency of drinking

Body mass index

Age (yr)

Divided

β

SE

OR

95% CI

Low
Mid-low
Mid
High
Elementary school
Middle school
High school
College
Less than once a month
Once a week
Almost everyday
Low
Normal
Obese
20-39
40-50
Over 60

−0.258
−0.104
−0.087

0.166
0.147
0.143

0.934-1.792
0.831-1.481
0.692-1.212

−0.120
−0.206
−0.060

0.171
0.178
0.143

−0.539
−0.252

0.198
0.220

−1.440
−0.752

0.398
0.103

−3.907
−1.625

0.276
0.117

1.294
1.109
0.916
(1.00)
1.128
1.229
0.942
(1.00)
0.583
0.777
(1.00)
0.237
0.472
(1.00)
0.020
0.197
(1.00)

0.806-1.578
0.867-1.742
0.712-1.247
0.396-0.859
0.504-1.197
0.109-0.516
0.385-0.577
0.012-0.035
0.156-0.248

SE: standard error, OR: odds ratio, CI: confidence interval. The data were analyzed by reflecting complex weighted sample design.

Table 5. Risk of hypertension and sociodemographic character continued
Characteristic

Divided

β

SE

OR

95% CI

Experience of mastication problem

No
Yes
Yes
No
Good
Normal
Bad
Uncomfortable
Normal
Not uncomfortable
Uncomfortable
Normal
Not uncomfortable
Yes
No
Yes
No
Yes
No
Yes
No

0.309

0.389

0.636-2.921

−0.028

0.112

−0.034
0.103

0.158
0.119

0.532
−0.043

0.399
0.155

−0.046
−0.118

0.184
0.160

−0.002

0.137

0.107

0.144

0.212

0.124

0.226

0.261

1.363
(1.00)
0.972
(1.00)
0.966
1.108
(1.00)
1.702
0.958
(1.00)
0.955
0.889
(1.00)
0.998
(1.00)
1.113
(1.00)
1.236
(1.00)
1.254
(1.00)

Dental check-up for last 1 year
Subjective oral hygiene

Mastication

Speech

Floss
Interdental tooth brush
Mouth rinse
Electric tooth brush

0.781-1.211
0.709-1.316
0.878-1.398
0.778-3.719
0.707-1.296
0.666-1.370
0.649-1.216
0.763-1.307
0.840-1.474
0.970-1.576
0.752-2.091

SE: standard error, OR: odds ratio, CI: confidence interval. The data were analyzed by reflecting complex weighted sample design.

diseases may affect the prevalence of hypertension. At age, the
prevalence of hypertension was highest at age over 60 years,
which was 52.2% followed by 40 to 59 years old at 17.7% and
20 to 39 years old at 1.7% (p<0.01). Hypertension has been reported to increase the incidence of periodontitis in previous

116 Vol. 14, No. 2, June 2018

studies [24]. Based on the study result from the American
Association of Periodontics which reported that the bacteria
and the products of those bacteria in periodontal tissues could
be risk factors, it is concluded that the objects’ smoking habit,
drinking habit, exercise frequency, eating habits, and hyper-
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tension health care management affected oral health status and
oral health care management. On the education level, prevalence of hypertension was highest at 51.0% for elementary
graduates, followed by middle school graduates at 35.2%, high
school graduates at 18.4% and college graduates at 11.8%
(p<0.01). On the income level, prevalence of hypertension was
found to be the highest at 46.4% for lower income level, followed by middle 29.9%, middle to higher 19.1%, and highest
15.8% (p<0.01). It was similar to the result of the previous study
[25], which reported that the prevalence of hypertension increases as the level of education is lower and age increases. The
importance and level of oral health are different depending on
the socio-economic level of individuals, and the benefits of preventive services are also shown in the benefits of oral health care
and the behaviors of oral health. Moreover, since a person's socio-economic level affects the accessibility of dental care services [26], differences in oral health management levels may
vary depending on the degree of access available to them.
Furthermore, it is believed that a person's socio-economic level
will affect the dental care that they receive and consequently affect their oral health condition.
As it was examined that the risk of smoking based on oral
health, the relevance of smoking habits to hypertension, and the
relative risk of developing hypertension in the previous study,
the prevalence of hypertension in adults was found to be 26.8%
for smokers and 25.3% for non-smokers [27,28]. It was assured
that smoking is risk factor for periodontitis like the previous reports from Niskanen et al. [25]. BMI and adult hypertension
prevalence were found to be 37.0% in obese group, 21.3% in
normal group, and 8.7% in under weighted group. This result
was similar to the result from previous study by Ahn et al. [23]
2
which stated when BMI is higher than 25 kg/m , there 2.25 times
higher risk of hypertension presented than that of the people in
normal BMI group. Thus, it is considered necessary to conduct
in-depth studies on dietary intakes according to BMI and the occurrence of hypertension. Periodontal disease, a major oral disease, is a risk factor for cardiovascular disease, has been reported to promote the development and hardening of the arteries
of cardiovascular disease [29,30]. According to a survey on oral
health factors caused by hypertension prevalence, the rate of hypertension in older adults who answered ‘subjective oral health
problems’ was the highest at 30.3%. In addition, a year’s oral
examination showed a 0.972 times lower prevalence of hypertension in adults who replied ‘No’. This was similar to the analysis results of risk factors for cardiovascular disease depending
on the condition of hypertension and number of missing teeth
in the study of Choi et al. [31] and Park et al. [32]. While this
study focuses on the analysis of the factors that affect the prevalence of adult hypertension based on the prior study, the national

health nutrition survey is a cross section study, presenting limitations to conclude for older people to have hypertension. Also,
the limitation of this study is that it does not consider changes
in oral health conditions caused by other diseases as it does not
take into account for the prevalence of systemic diseases other
than hypertension. Consequently, the long term and longitudinal research on the risk factors of hypertension must be performed extensively by patient-control group research to define
cause and effect of each disease. Despite these limitations, this
study identifies not only the health factors associated with high
blood pressure prevalence in Korean adults, but also scrutinizes
the more significant differences from previous studies on hypertension for better management of patient with hypertension.
And the significance is found in the fact that it provides a more
practical interpretation for controlling high blood pressure in
the future. Research will be required in the consulting program
later on which systematic and oral health counseling are integrated in the clinic, and a multilateral effort is needed to determine the relationship between hypertension and periodontal
disease.

Conclusion
This study tried to provide practical interpretation on the association between hypertension and oral health factors by analyzing socio-demographic character and proximal causes. The
KNHANES VI-3 was used to for the study, and the results are
as follows.
1. Variables among demographic factors that showed significant differences as the prevalence of hypertension changed
were level of income (p<0.01), level of education (p<0.01), and
age (p<0.01). As the level of income and education was low, and
more aged, the prevalence of hypertension was high.
2. For the health factors, the prevalence of hypertension was
high as the frequency of drinking (p<0.05) and BMI (p<0.01)
was high.
3. Factors that showed significant differences depending on
the prevalence of hypertension among oral health factors were
oral examination status in the past year (p<0.01), mastication
discomfort (p<0.01), self-recognizing oral health status
(p<0.05), chewing problems (p<0.01), speaking problems
(p<0.01), use of floss (p<0.01), use of interdental brush
(p<0.01), use of oral rinse (p<0.01), and use of electric tooth
brushes (p<0.01).
The result of the study showed that the demographic characteristics, health factors, and oral health factors of adults affected
the prevalence of hypertension. Factors that are shown to affect
this study may provide ways to control and manage hypertension of adults. It is considered necessary to develop a prowww.ijcpd.org
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gram, which joins health care management and systematic disease management program in the future. In the future, patients
with systematic disease should be well managed in dental clinic.
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