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ABSTRACT

Objectives : The purpose of the study is to investigate the factors affecting the bone density
and the relationship between bone density and remaining teeth by using data from 2007 to 2009
of the 4th Korean National Health and Nutrition Examination Survey(KNHANES).

Methods : The subjects were 1,829 postmenopausal women over 50 years old from the data
of the 4th KNHANES,

Results : The bone density had the significant difference in ‘age’ and ‘level of education’ and
remaining teeth had the significant difference in age, monthly income and level of education,
The bone mineral density and remaining teeth had the significantly different from subjective general
health, smoking, drinking, physical activity, The oral health behaviors and remaining teeth had
the significantly associated in subjective oral health status, frequency of tooth brushing, use of
auxiliary oral hygiene product, and recent oral examination,

E—mail : cskim@uc.ac kr Conclusions : The number of remaining teeth is below 9,27 compared with the normal group,
Key Words : bone mineral density, oral health, remaining teeth
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Table 1. Recipients' socioeconomic characteristics and health—related characteristics

Variables Category N(%)
5059 557(39.08)
Age(year) 60—69 682(31.64)
70+ 590(29.28)
Low 401(20.64)
Income Middle—low 479(25.80)
Middle—high 468(25.95)
High 447(27.61)
Less than elementary school 1,284(63.70)
Feucation level Less than middle school 231(14.12)
Less than high school 225(16.40)
Graduate of college or higher 78( 5.78)
Underweight 50( 2.22)
Obesity Normal 1,114(62.46)
Obesity 660(35.32)
Family history including parents with ~ Yes 294(17.25)
osteoporosis No 1,534(82.75)
Normal 205(12.16)
Bone mineral density Osteopenia 876(48.77)
Osteoporosis 748(39.07)
Total 1,829(100.0)

Weight %
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Table 2. Relationships between socioeconomic characteristics, bone density and remaining teeth

~
B o - & I >
52 ARl TE= Y AR

Bone mineral density Re?;zltrr!:ng
Variables Category Total” N - - p—valuez) p—valuez)
Normal Osteopenia  Osteoporosis Mean+SD
N(%) N(%) N(%) B
Ao 50-59 557 15024.60)  322(58.90) 85(16,50) 24.67+0,29
tvous) 6069 1829 682 44(656)  380(55.08) 258(38.36) <0001 20,6240.45 <0001
0+ 50  11( 159 174(28,42) 405(69,99) 12.52+0,58
low 401 43013.04) 173(45.55) 185(41.41) 18,17+0.59
middle—low 479 430937  244(52.60) 192(38.09) 19.3240,55
Income middle—high L™ yes 4811.70) 931(50.21) 18938.09) 930 9914052 000
high 447 69(14.99) 213(46.81) 165(38.20) 21.86+0,46
12 Ethi ﬁggﬁﬁh@ l’zi 9(791)  572(44.26) 621(47.83) 17.97+0,39
. : 42(16.61) 33(58,05) 56(25,34) 94.21+0.41
Hducation level ;f‘jduﬂ;i?giuzeofr 1818 225; 540118)  124(57.08) gerry OO o rgss (OO
+
higher g 182349 43(53.35) 17(23.16) 25.73+0.49
under weight 151? 0 9(20.16) 41(79,84) 17.6141.5
Obesity normal L84 90997 513(48,83) 511(41.200 <0001 20144038 01644
obesity s 151680 351(50,43) 194(32.71) 19,43+0,48
Family history 294
Sty yes 39(11.51) 150(52.31) 12(36.19) 20.89+0,64
including parents ) 185 188 o995 725(48,08) o B w601 006

with osteoporosis

Vexclude missing values Dyalue for chi—square test SD: Standard deviation,
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Table 3. Relationships between health—related behavior, bone density and remaining teeth

Bone mineral density Re:;zltr;‘mg
Variable Category Total” N - — p-value? p—value?
Normal Osteopenia  Osteoporosis Mean+SD
N(%) N(%) N(%) B
Suffgi o fair 541 76(13.62) 955(48,45) 210(37.93) 920,80+0,51
?sn—t?od oot Average 1,820 511 701516 9253(50.40) 188(34.34) 00110  20.69+0.48 0.0007
oV poor 768 59(854)  365(47.90) 344(43,56) 18,4240,47
condition
currently smoke 79 4( 6,04 29(41.34) 46(52.62) 13.96+1.36
Smoking previously smoke 1,824 86 5( 4.61) 30(35,26) 51(60,19) 00007  16,84%1.29 <0001
do not smoke 1659  196(12.89) 814(49.87) 649(37.95) 920,29+0.31
o drink 20 53(7.17) 311(43,73) 356(49.10) 18,70+0,49
Drinking non—drink L8O 5009 1500550) 5616219 336(32,32) COOL o grpas 0000
violent, physical not—practicing 1597 17301165  753(47.80) 671(40,55) 19.57+0.32
activity practicing 1818 21 3105.43) 120(56,60) 70(27.97) 0.0076 o 114062 0.0002
mid-level physical  notpracticing | oo L2 110235 7224744 649(40,21) oosp 1972031 00788
activity practicing ’ 276 34(11.45) 150(57.67) 92(30.88) : 20.96+0.69 :
. , not—practicing L000 11601268  465(48.20) 419(39.12) 19,5140,39
practicing walking e 1818 818 89(11.69)  408(49.85) 301(38.46) 0.7 90'39.40.33 0.0676

Dexclude missing values “yalue for chi—square test SD: Standard deviation
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Table 4. Relationships between oral health—related behavior and remaining teeth
Remaining teeth

. 1) - 2)
Variable Category Total N Mean-+SD p—value
. fair 196 22.43+0.69
ngd_ig‘zfe“’ed orl health average 1,822 681 20,88+0,45 0001
poor 945 18,49+0.38
. under 1 275 15,88+0.82
awwnbnbe;)"f brushing 2 1,829 902 20.17+0,41 0001
3 or more 652 20,76+0,43
. Yes 349 23.68+0.45
Use of oral hygienic products No 1,824 1475 18,7440,35 <0001
presence of any unfulfilled Yes 47 20.24+0.45
treatment No 1818 1,071 19.65+0.40 0.3156
any oral cavity exam for last 1  Yes 329 22.33+0,49
year No 1,814 1,485 19.18+0.35 <0001

Dexclude missing values Dyalue for chi—square test SD: Standard deviation



Table 5. Comparison of remaining teeth based on bone density

. 1 Remaining teeth 2
Variable Total” N Mean+SD p—value )
Normal 205 25.1440,38
Osteopenia 1,829 876 21.68+0.34 <0001
Osteoporosis 748 15,87+0,54

Dexclude missing values Dyalue for chi—square test SD: Standard deviation
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Table 6. Logistic regression analysis of factors that influence bone density

OR(95% ClI) p—value

Age 1.154 (1,114, 1.196) <001
Education level(less than elementary school=1)

Less than middle school 1.060 (0,617, 1.821) 0.833

Less than high school 0,742 (0,441, 1,249 0.259

Graduate of college or higher 0,541 (0,280, 1,046) 0.068
Obesity(underweight=1)

Normal 6.670E-012 (4.434E-012, 1.003E-011) <001

Obesity 2.232E—012 (2.232E—012, 2.232E—012) <001
Smoking(do not smoke=1)

Currently smoke 2.481 (0,791, 7.781) 0.119

Previously smoke 1.552 (0,408, 5.907) 0,518
Drinking(non drink=1)

Drink 0.667 (0.431, 1.031) 0.068
Remaining teeth 0.959 (0,934, 0.986) 0,003
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Table 7. Multiple regression analysis of factors that

influence remaining teeth

Estimated coefficients p—value
Age —.469 <001
Income(low=1)

Middle—low .955 0.117

Middle—high 934 0.125

High 2.324 <001
Education level(less than elementary school=1)

Less than middle school 1.744 0.004

Less than high school 1,459 0.037

Graduate of college or higher 2.763 <001
Smoking(do not smoke=1)

Currently smoke =237 0.813

Previously smoke —3,485 0.004
Number of brushing(under 1=1)

2 2.596 [l

3 or more 1,242 0.103
Use of oral hygienic products(no=1)

Yes 169 0.739
Any oral cavity exam for last 1 year(no=1) 1.215 0.014
Bone mineral density(normal=1)

Osteopenia =751 0.100

Osteoporosis —2.037 <001
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