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Effect of Bone Diseases of Adult Women on Their
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Objectives: The objective of this study was to examine the relationship between bone diseases, a typical disease in Korean
adult women, and oral diseases and specific ways to use the findings to promote oral health.
Methods: This study analyzed the raw data of 2,848 subjects aged 20 years and older who participated in the 6-3rd Korea
National Health and Nutrition Examination Survey (2015). The chi-squared test was used to analyze the general characteristics of the subjects, as well as the relationships between the prevalence rate of bone diseases, discomfort while chewing,
and treatment for periodontal disease. General characteristics of the subjects and discomfort while chewing were analyzed
using logistic regression.
Results: Discomfort while chewing and periodontal disease treatment increased with age (p＜0.01). From the education level, patients with education levels below elementary school had more symptoms (p＜0.01). In regard to the related factors,
discomfort while chewing increased with age (odds ratio (OR)＞1.00) and there was a tendency toward an association between higher income level and higher education and less discomfort while chewing (OR＜1.00).
Conclusions: The results showed no direct or obvious relationship between bone disease and periodontal disease but discomfort while chewing increased with the prevalence of bone disease. Therefore, the study indicated that oral conditions
could affect discomfort while chewing.
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Introduction

diseases [4], which in turn may cause the lowered chewing
ability, leading to the vulnerability to multiple diseases [5].
Discomfort while chewing–abnormal symptom of chewing
ability–is also one of typical oral health problems often experienced by old people. According to the results of the Korea
National Health and Nutrition Examination Survey (KNHANES)
survey (2009), discomfort while chewing of the Korean people was very high [6,7]. Previous research on the relationships
between discomfort while chewing and chronic diseases reported that discomfort while chewing might be related with
muscular skeletal diseases, and oral health management is
needed to prevent the worsening of the relevant diseases. For

Periodontal disease, which breaks the structure of supporting teeth, can be a major cause of tooth loss [1-3]. Middleaged women after childbirth tend to have more periodontal
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the present, diverse research is being done on relatedness between oral health and senile muscular skeletal diseases such as
arthritis, osteoporosis [1,8,9], while we can see research findings that oral health management may be effective for control
of health of whole body [10].
Osteoarthritis is one of the typical muscular skeletal diseases affecting 10% of the world's population and was known
to be related with discomfort while chewing of middle-aged
women [11,12]. Osteoporosis is a skeletal system disease in
which bone frame weakens because of the decrease of bone
mass and quality and is known to be a female disease occurring after women suffer following menopause and sudden
bone loss [13]. Seen by age groups, incidence rate of osteoporosis fractures tends to increase rapidly after the age of 50 and
is more common with females than males more than double
[14]. Along the way, osteoporosis patients are reported to be
more likely to have periodontal disease [15]. Rheumatoid arthritis is also a disease that occurs often among adult women
in the 30s to 50s [16,17], posing a higher risk of periodontal
disease to them compared with ordinary people [1,18]. It occurs because of imbalance of cytokine and destroys the structure. Seen from this context, these two diseases have bone
loss in common, mediated by the presence of inflammatory
cytokine, leading to functional disorder and loss [19-21]. Therefore, analysis is needed to identify epidemiological characteristics and relatedness of bone diseases and oral diseases. In
this context, the study, using 2015 KNHANES survey data
that can reflect the level of people's health, conducted analysis
on relative risk levels of discomfort while chewing and periodontal disease depending on the prevalence of bone diseases
of Korean adult women. In doing so, it sought to identify the
relationships between the two diseases.

Materials and Methods
1. Subjects
This study used raw data of 2015 KNHANES survey. Of
them, it selected adult women at the age of 20 years and older,
and chose 2,848 persons as the final subjects, who had answered to the questions of the survey and prevalence of the
bone disease at the time.

2. General characteristics
The study used age, income and education level as variables
of general characteristics among adult women at the age of 20
years and older. Education level was divided into elementary,
middle, high schools and college based on the final graduation. While, income level was divided into below 0.99 mil-

lion won, 2-2.99 million won and above 3 million won based
on monthly income on average, which was provided by respondents in a self-administered way.

3. Discomfort while chewing depending on
prevalence of bone disease and periodontal
disease treatment
Survey on current prevalence of arthritis, rheumatoid disease, osteoporosis, osteoarthritis was proceeded in a self-administered method and it was supposed to be answered from
‘Yes’ and ‘No’. In regard to discomfort while chewing, it was
considered to ‘Have’ discomfort while chewing if the respondents answered ‘Very uncomfortable’, ‘Uncomfortable’
to the question: ‘Do you feel discomfort when chewing food
because of oral problems from teeth, dentures, gum?’ While,
it was considered to ‘Don't have’ discomfort while chewing if
they answered ‘So and so’, ‘Not uncomfortable’ ‘Not at all’.
In regard to periodontal disease treatment, the respondents answered from ‘Yes’ and ‘No’.

4. Data analysis and statistical methods
Statistical analysis on measurement results and all collected
data used PASW Statistics ver. 18 (IBM Corp., Armonk, NY,
USA). Via a complex sample design method, the data was
generated using the time of preparing the file as a plan variable, variance estimation stratum as a stratification variable,
surveyed district as a cluster variable, and weighting was made
in consideration of complex weight for checkup and survey.
Chi-square test was used to grasp general characteristics of the
subjects as well as the relationships between prevalence rate
of bone diseases, discomfort while chewing and experience of
periodontal disease treatment. General characteristics of the
subjects and discomfort while chewing were analyzed using a
logistic regression to find their significance.

Results
1. General characteristics and bone diseases
Prevalence rate of bone diseases was remarkably higher
among persons at the age of 50 and older than any other age
groups in all types of bone diseases (p<0.01). Household income level also showed an apparent distinction: low income
groups had high prevalence rate of bone diseases in all types
(p<0.01). Education level showed similar aspect: groups with
elementary school as the final education background had high
prevalence rate of bone diseases but not in the significant level
(p>0.01) (Table 1).

www.ijcpd.org

179

International Journal of Clinical Preventive Dentistry

Table 1. General characteristics
Characteristic
Age (yr)
20-29
30-39
40-49
≥50
p-value
Household income
Low
Lower middle
Upper middle
High
p-value
Education level
≤Elementary
Middle
High
≥College
p-value

Currently have
arthritis

Currently have
osteoarthritis

Currently have
rheumatoid arthritis

Currently have
osteoporosis

12 (100.0)
33 (94.3)
105 (92.9)
413 (93.0)
0.806

5 (100.0)
24 (96.0)
90 (92.8)
382 (92.7)
0.856

8 (100.0)
10 (90.9)
19 (95.0)
58 (90.6)
0.766

1 (50.0)
3 (50.0)
45 (76.3)
359 (88.6)
0.001*

247 (96.1)
143 (96.6)
92 (83.6)
79 (90.8)
＜0.001*

226 (95.4)
125 (96.2)
82 (85.4)
66 (89.2)
0.003*

43 (97.7)
25 (89.3)
13 (76.5)
14 (100.0)
0.026*

200 (88.9)
110 (90.2)
50 (76.9)
47 (79.7)
0.019*

338 (93.6)
91 (91.9)
93 (93.9)
41 (91.1)
0.860

310 (93.1)
82 (92.1)
77 (93.9)
32 (91.4)
0.953

50 (94.3)
15 (88.2)
19 (95.0)
11 (84.6)
0.578

265 (86.9)
69 (89.6)
52 (81.3)
22 (84.6)
0.521

Values are presented as number (%).
The data were analyzed by reflecting complex weighted sample design (*p＜0.05).

2. Discomfort while chewing and periodontal
disease treatment by general characteristics
Discomfort while chewing and periodontal disease treatment increased with age (p<0.01). In the aspect of income level, the lower income people had, the more discomfort while
chewing (p<0.01) but treatment rate of gum diseases had no
relationship with the income level (p>0.01). In the aspect of
education level, groups below high school for final education
background had more discomfort while chewing and more periodontal disease treatment (p<0.01). Yet seen from the rate of
discomfort while chewing being connected to gum disease
treatment, groups below elementary school had less than half
of it. College graduate groups had more periodontal disease
treatment than discomfort while chewing (Table 2).

3. Discomfort while chewing, periodontal disease
treatment and bone disease
Depending on the current prevalence of arthritis and osteoarthritis, discomfort while chewing was shown significant (p<
0.01) but there was no significant relationship between periodontal disease treatment and discomfort while chewing (p>0.01)
(Table 3).

Table 2. Discomfort while chewing and periodontal disease treatment
by general characteristics
Characteristic
Age (yr)
20-29
30-39
40-49
≥50
p-value
Household income
Low
Lower middle
Upper middle
High
p-value
Education level
≤Elementary
Middle
High
≥College
p-value

Discomfort while
chewing

Periodontal
disease treatment

45 (9.0)
74 (12.8)
143 (23.4)
457 (42.2)
＜0.001*

39 (15.5)
66 (21.0)
125 (32.9)
193 (32.0)
＜0.001*

232 (45.4)
191 (26.9)
137 (18.1)
110 (14.8)
＜0.001*

97 (31.0)
102 (27.3)
116 (27.1)
111 (24.2)
0.223

397 (46.5)
96 (29.2)
151 (18.3)
76 (9.2)
＜0.001*

139 (30.8)
62 (33.7)
132 (28.9)
93 (19.2)
＜0.001*

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

4. Factors related with discomfort while chewing
Discomfort while chewing increased with age (odds ratio,
OR>1.00), while the higher income level and final education
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level, the less discomfort while chewing (OR<1.00) (Table 4).
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Table 3. Discomfort while chewing, periodontal disease treatment and
bone disease
Characteristic
Currently have arthritis
No
Yes
p-value
Currently have osteoarthritis
No
Yes
p-value
Currently have rheumatoid arthritis
No
Yes
p-value
Currently have osteoporosis
No
Yes
p-value

Discomfort while Periodontal
chewing
disease treatment
10 (24.4)
246 (44.0)
0.014*

4 (18.2)
110 (34.1)
0.126

274 (55.1)
223 (44.9)
0.011*

188 (65.7)
98 (34.3)
0.060

53 (55.8)
42 (44.2)
0.752

38 (66.7)
19 (33.3)
0.232

226 (56.2)
176 (43.8)
0.811

160 (65.3)
85 (34.7)
0.954

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

Discussion
Periodontal disease occurs due to inflammatory response in
the mouth [22] and diverse research has been conducted in
connection with systematic diseases indeed [23]. And yet
there has been little research particularly on relationships between periodontal disease–increasing with age–and bone disease–more commonly revealed in women epidemiologically.
Under the circumstances, this study, using raw data of 2015
KNHANES survey sought to identify the effect of bone diseases of adults at the age of 20 years or older on discomfort
while chewing and periodontal disease. As a result, there was
no apparent relationship between bone diseases, discomfort
while chewing and periodontal disease treatment. However,
the result of factor analysis related with discomfort while
chewing showed it increased with age and the higher income
level and final education background, the less discomfort
while chewing. This corroborated the findings of previous research alleging such phenomena take place because of limited
opportunity for oral management education and healthcare in
the face of adverse socioeconomic conditions along with lowered oral functionality due to accumulated chronic diseases as
people grow older [12,24].
The limitation of this study is that it is difficult to infer causal relevance because the national health and nutrition survey
data used is a cross-sectional study. Also, questions of preva-

Table 4. Factors affecting of mastication problem
Characteristic



SE

OR

95% CI

Age
Household income
Education level

0.381
−0.229
−0.274

0.189
0.95
0.95

1.464*
0.796*
0.796*

1.011-2.121
0.660-0.959
0.660-0.959

SE: standard error, CI: confidence interval, OR: odds ratio.
Analysed by logistic regression (*p<0.05).

lence of bone disease and oral health were supposed to be answered in a self-administered way, making it hard to exactly
judge whether or not there was a disease. Along the way, the
subjects were only women, also making it hard to generalize
the outcomes. Yet, this study is meaningful that it was an analysis data that identified the effect of bone disease–one of typical adult women' diseases–on oral health using large-scale
KNHANES survey data possibly representing the health level
of the Korean people. In the future, more systematic research
may be needed combining clinical tests with analysis on sociological aspects.

Conclusion
This study conducted analysis on the relationships between
discomfort while chewing, periodontal disease treatment and
bone disease among 2,848 subjects at the age of 20 years and
older who completed checkup and health survey based on raw
data of 2015 KNHANES survey. As a result, the study had
findings as follows. Discomfort while chewing and periodontal disease treatment increased with age and the lower education level, the more discomfort while chewing and periodontal disease treatment (p<0.01), whereas there was no significant relationship between bone disease and discomfort
while chewing, periodontal disease treatment (p>0.01). As a
result of analyzing factors related with discomfort while chewing, it increased with age (OR>1.00) and the higher income
level and final education background, the less discomfort
while chewing (OR<1.00). Summing up the above findings,
bone diseases of adult women aged 20 years and older had an
effect on discomfort while chewing. Therefore, clinical tests on
bone disease should be carried out along with exact analysis on
the state of periodontal diseases and process, and obvious
mechanism between the two diseases needs to come to light.
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