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ABSTRACT

Objectives: The purpose of the study is to investigate the relationship between bone mineral density and remaining teeth in Korean
adults.

Methods: Using National Health and Nutrition Examination Survey(KNHANES) 5th Year 1(2010), 1,985 adults over 50 years old
having bone mineral density test were selected. Male adults were 883, and female adults were 1,102. The raw data consisted of
general characteristics of the subjects, bone density data, and oral examination data. The questionnaire consisted of general health
survey, laboratory examination study, and nutrition study. Data were analyzed using SPSS 18.0 program for multiple regression
analysis, ANOVA, t-test. The variables included general characteristics of the subjects, health behavior, diet habit, and oral health
behavior. General characteristics consisted of gender, age, residence area, education level, marital status, monthly income, and
vocation. Health behavior consisted of smoking, alcohol drinking, body mass index(BMI), physical activity, and mental health. Diet
habit consisted of frequency of meal, milk, coffee, and calcium ingestion. Oral health behavior consisted of frequency of tooth
brushing, use of oral health care devices, and oral examination. Systemic diseases were measured by the questionnaire for
hypertension, diabetes mellitus, and hyperlipidemia. Bone density was measured in T-score of femoral bone, neck of femur, and
lumbar vertebrae. Bone density was classified into normal(T-score = -1.0), osteopenia(-2.5 < T-score < -1.0), and osteoporosis
(T-score < -2.5). The remaining teeth were measured by the differences between normal teeth and missing teeth.

Results: Smoking and age are the most influencing factors on the number of remaining teeth and bone density(p<0.01)(p<0.05).
Those who had higher bone density, younger age, and nonsmoker significantly had more remaining teeth. Those who were men,
diabetic, lowly educated women, and low birth weighted persons tended to have less number of teeth(p<0.01).

Conclusions: The study suggested that there were significant differences between men and women according to the oral health
management behavior and systemic disease control. Proper management of the oral health and good quality of bone mineral density
can reserve the remaining teeth through the whole life.
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Table 1, General characteristics of the study subjects

. Male Female
Variable N % N %
Age
50 332 37.6 475 43.1
60 336 38.1 404 36.7
Over 70 215 243 223 20.2
Region
Dong 636 72.0 808 73.3
Eup 247 28.0 294 26.7
Education
= Elementary 272 30.8 661 60.0
Junior 192 21.7 187 17.0
High school 257 29.1 200 18.1
College= 162 18.3 54 49
Marital status
Married 820 92.9 799 72.5
Widowed, Divorced 63 7.1 303 27.5
Monthly income
Low 230 26.0 374 339
Average, Low 227 25.7 269 244
Average, High 215 243 232 21.1
High 211 23.9 227 20.6
Occupation
Office 104 11.8 39 3.5
Non-office workers 479 54.2 418 37.9
Unemployed 300 34.0 645 58.5
Total 883 100.0 1,102 100.0
Table 2. Remaining teeth according to bone mineral density by gender
.. L Male " Female "
Characteristic Divisions N MeantSD p-value N MeantSD p-value
BMD Normal 395 23.11+£6.49 <0.001 176 24.51+4.46 <0.001
Osteopenia 423 21.54+6.30 599 22.91+6.07
Osteoporosis 65 19.48+7.12 327 19.98+7.22

“by one-way ANOVA
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Table 3, Remaining teeth according to bone mineral density and oral health behavior by gender
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Male

Female

Characteristic ~ Divisions N MeaniSD p-value N MeaniSD p-value

Brushing

1 Normal 77 22.03+7.10 0.352 20 21.10+5.428 0.022
Osteopenia 101 21.13+6.11 71 21.96+6.008
Osteoporosis 28 19.96+7.38 57 18.19+8.286

2 Normal 191 23.06+6.59 0.067 97 24.4544.655 <0.001
Osteopenia 211 22.10+6.02 323 22.84+6.082
Osteoporosis 25 20.24+6.74 166 20.16+6.688

3 Normal 127 23.83+5.88 <0.001 59 25.75+3.003 <0.001
Osteopenia 111 20.84+6.93 205 23.37+6.082
Osteoporosis 12 16.75+7.23 104 20.69+7.330

Secondary oral hygiene

Yes Normal 72 23.79+6.28 0.190 47 25.45+3.482 0.004
Osteopenia 67 22.16+5.65 154 23.82+5.413
Osteoporosis 9 21.00+8.06 53 21.96+7.261

No Normal 323 22.95+6.53 <0.001 129 24.16+4.736 <0.001
Osteopenia 356 21.42+6.42 445 22.60+6.267
Osteoporosis 56 19.23+7.01 274 19.60+7.164

Oral examination

Yes Normal 91 23.45+6.21 0.282 35 24.57+3.681 0.026
Osteopenia 71 22.48+4.67 131 23.29+6.236
Osteoporosis 11 20.91+7.66 46 21.26+7.132

No Normal 304 23.00+6.58 <0.001 141 24.49+4.649 <0.001
Osteopenia 352 21.35+6.57 468 22.81£6.036
Osteoporosis 54 19.19+7.05 281 19.78+7.227

“by one-way ANOVA

27} 17170 =9k, o

FolA s0t= 70t ol FET W&

2|o}=7} 4.097) -;5 60T 1.997] 3=9kek. A ellAl AL

A9 gl AeET .00/ B2 A

(p<0.05)<Table 5>.

o= Uehgdtip<0.01)

e RAR 1787 £9kom, vFAL AxFuct
3.607Y, AGSTH ?ﬂ AeArct 1.927) =9kth HAAg
2 Gt Q= Sl gl AeHET 14871 W2 FloR
UERFTHp<0.01)(p<0.05)<Table 4>.

5. 6{42|

ool e |ofro] thgt H3F 231S B4 $fate]
t-test or ANOVAOA] f-oJaioiel -2 Bipa sfal ZkEx]o}
5 THULE A O3l
2 24.5%0]9)11, FEX|oof| FaFS v

A= iﬁéﬁ g2 50thet 60T, A2 &, WS 2F
olal, FA HlFd, AdFAG= AAIF, Al 1A E
o] 9= A7t fYetA vETh EEE 20430l
S-S ETE 0.857 =3kaL, AollA] 50th= 70t) o]4) E}
XP&]O}#ﬂ 5507 =3 60thi= 2.8171 =8kt A9 &

- HET 1007 £9kL e 2E olsp} thE ol EP
2767H woltt HlEe EAQSAR 19670 =L AAE

2 vgtET} 3.2270 Woktt AAIAg A XS0l Q=

RER|oRol Tt a0l

mlo
>
o
ot
Fll‘ Ny
i)
kI
of
lo
i
of,

BUFZE /b B deby BAe) shiz 34 9)

| £& 824 Astoln J&A A2} glol AWt
sk 37 5ol sl 2EE AoA epIEe] U]
Atk BUEFOR QI3 2UL oJRu] 4% 5 ojg e
A ASIA BAR YRR gonp, gedel AT, A
WA, 9% SO AT 49 W AsHE Zefs) Bk
IS 8 Yl DAL TIA 2007
o] 4 ee

= wwb 52 ohlel A2 2
sSSP, FepEe maEe Yol 4 2 o)
ol PHo2 Ak gel Sojgieh S 4
3% BUE A A F7kks oY el
o2 Tk the A oS vl ek A
of wet Bl % o WS Helste] & o Aol

3 ARAOE HE 4 gl Weto] B Zlojck

1—.1



68 * J Korean Soc Dent Hyg 2015; 15(1): 63-72

Table 4, Influencing Factors on the number of remaining teeth of the male

Variables B B t p-value
Constant 15.350 9.345 <0.001
BMD Normal 1.718 0.131 2.024 0.043
(Based on: Osteoporosis) Osteopenia 1.097 0.084 1.332 0.183
General Characteristics
Age 50 4.093 0.304 6.145 <0.001
(Based on: 70=) 60 1.994 0.148 3.421 0.001
Region Don
(Bagse d on: Fup) g 0.853 0.059 1.709 0.088
Education > Elementary -0.409 -0.029 -0.578 0.564
(Based on: College=) Junior 0.035 0.002 0.050 0.960
high school 0.187 0.013 0.293 0.770
Monthly income Low -0.082 -0.005 -0.120 0.905
(Based on: High) Average, Low 0.115 0.008 0.186 0.853
Average, High 0.229 0.015 0.378 0.706
Occupation Office 1.785 0.088 2.254 0.024
(Based on: Unemployed) Non-office workers 0.532 0.041 0.992 0.321
Health Behavior
Smoking Non-smoking 3.603 0.199 5.539 <0.001
(Based on: Current smoker) Smoking history 1.924 0.147 4.058 <0.001
Calcium <0.001 0.009 0.276 0.782
Strength training days Not at all -0.216 -0.016 -0.318 0.750
(Based on: five days=) 1-2 day -0.681 -0.035 -0.803 0.422
3-4 day 0.038 0.002 0.044 0.965
Moderate activity days Not at all -0.427 -0.031 -0.636 0.525
(Based on: five days=) 1-2 day 0.361 0.020 0.441 0.660
3-4 day -0.345 -0.015 -0.377 0.706
Oral health behaviors
oral examination Yes
(Based on: No) 0.154 0.009 0.294 0.769
Systemic disease
Diabetes Yes -1.487 -0.086 2703 0.007

(Based on: No)

“by multiple linear regression analysis
Adjusted R?=0.146(R*=0.172), F=6.6(p<0.001)

T e AAA Wi detor ARy A
718 Ax2E Fek AFd 422 Aol 3lef Aot
AT = Sle A WA Yl deko® A7) o] FRE
€ SHHCR AFAE ofl wile 7ML R
215 sfofof qitth ofdf] & AtoAe 20109 RIS
FEAR A57]) 12RAE(201049) A= o]85tef 50t o] %
o S e R AxE Fo e AEX oS
WA R AAstal Td=ee] AS vfefstalst gtk

e ZUEo] whE FEA okl o of B I
=7} mer s AEA O wosHAl SISk AleE

EPdtE. Yoshihara 5792 Z=ef AopdAlol [of5t o
g/do] ekl shl=t 2 ket O]i]fiP: Aoz L}E‘r}j
ok wpeha, dgo] i EUEE fAshL EUS
= AYsh7] flste] A=29] Aol %JRQ ﬁﬁi At
t}. Papaioannou 52 FUE FAE fJse] FUEe]
T T AE AYEE A B 75 e A, &
S8k &5, F9, W HIE DY 43 FFolet Bt

?(N

AAAZIE ol Bo] Yoom, ZHHAZ Istol
Al A7 96 HAES Fas Hxdch Lau 5
We FuE $0L gJstel I AF A B A
3 g% T, e BE S R AFe) 4V Ba
sfekar shgick
A ol A7) The ERoklA -

of B 33 314 38 PuolA] TUES} £L4E B
Holprk fofsbl F7keke AOE Uehdeh dAeIAL
TAGES A g Weht 19 TS

A gFe ReeIA] 5Pl Lk, of4elM TS E
2 AT ARG R WEL 17 PR W
5kt ) g e R B s e
oMl B AOE etk AFUTS oS WO
2 7P 72 deln AgAe PES el Sl
goml ehsh] AuAdee weg 4
SRS G Aol TR0 ALY
22 93t 471420 4] Basia & 5

p

—Z
pu

rl

l'I

Y



&I - O8] / Aolo| TUzot ZEERIrele| 2N o 69

ok

Table 5, Influencing Factors on the number of remaining teeth of the female

Variables B I} t p-Value*
Constant 17.164 9.543 <0.001
BMD Normal 0.901 0.051 1.483 0.138
(Based on: osteoporosis) Osteopenia 0.857 0.066 2.005 0.045
General Characteristics
Age 50 5.507 0.425 9.485 <0.001
(Based on: 70) 60 2.819 0.212 5.592 <0.001
gagslgg on: Hup) Dong 1.002 0.069 2.354 0.019
Education = Elementary -2.768 -0.211 -2.893 0.004
(Based on: College=) Junior -1.725 -0.101 -1.785 0.074
High school -1.338 -0.080 -1.433 0.152
Marital status .
(Based on: Widowed, Divorced, Separated) Married 0.530 0.037 1.282 0.200
Monthly income Low -0.243 -0.018 -0.457 0.647
(Based on: High) Average, Low 0.078 0.005 0.147 0.883
Average, High -0.014 -0.001 -0.025 0.980
Occupation Office -1.189 -0.034 -1.176 0.240
(Based on: Unemployed) Non-office workers -0.706 -0.053 -1.782 0.075
Health Behavior
Smoking Non-smoking 1.964 0.074 2.013 0.044
(Based on: Current smoker) Smoking history -0.465 -0.012 -0.333 0.740
g;‘;le‘:inin: Yes) No -0.427 -0.031 -1.156 0.248
BMI Underweight -3.220 -0.075 -2.6438 0.008
(Based on: Obesity) Normal 0.065 0.005 0.171 0.864
Sleep =6 hours 0.259 0.020 0.316 0.752
(Based on: 9 hours <) 7-8 hours 0.866 0.067 1.046 0.296
Milk Almost not eating 0.103 0.008 0.215 0.830
(Based on: At least once a day) Once a month or more -0.837 -0.045 -1.397 0.163
More than once a week -0.357 -0.024 -0.704 0.482
Calcium 0.001 0.026 0.917 0.360
Oral health behaviors
(SSZZ:SM(X; 0;;2) hygiene Yes 0077 -0.005 -0.176 0.860
Systemic disease
ggﬁiﬁeﬁ?ﬁo) Yes 0.411 0.032 1.087 0277
gzls’:;ein: No) Yes -0.907 -0.046 -1.619 0.106
Hyperlipidemia Yes 1.004 0.065 2294 0.022

(Based on: No)

“by multiple linear regression analysis
Adjusted R?=0.223(R*=0.245), F=11.208(p<0.001)
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