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The Effects of Chewing Difficulty on the Prevalence
of Osteoarthritis in Adults Aged 50 Years and Older

Su-Hyun Hwang, Sam-Sung Han', and Wang-Keun Yoo'"

Department of Dental Hygiene, Choonhae College of Health Sciences, Ulsan 689-784,
1Faculty of Health Science, Daegu Haany University, Gyeongsan 712-715, Korea

In this study, PASW Statistics ver, 18.0 was used to analyze the correlation between chewing difficulty and osteoarthritis in the population of 8,498
persons aged 50 years and older who had completed the health related questionnaire in the fifth Korea National Health and Nutrition Examination
Survey in 2010~2012, The following conclusion was drawn: The distribution of the chewing difficulty status showed that 38 8% of the respondents
had chewing difficulty and that there was no significant difference by gender, Older respondents tended to have significantly greater chewing
difficulty 34.3% of the respondents aged from 50 to 64 years and 46.4% of those aged 65 years and older, those who had lower levels of education
and income, who were smokers, and who had higher levels of depression and stress suffered from significantly greater chewing difficulty,
Chewing difficulty and osteoarthritis were correlated with each other: the respondents having chewing difficulty had 1,44 (95% confidence
interval [Cl], 1,23~ 1.70) higher prevalence of osteoarthritis than those with no such difficulty. In addition, such correlation was not found in males:
the former had 1.36 (95% Cl, 0.98 ~1 88) higher prevalence of osteoarthritis than the latter, which was not statistically significant, Such correlation
was found in females: the former had 1,47 (95% Cl, 1.22 ~1 76) higher prevalence of osteoarthritis than the latter, which was statistically significant,
Therefore, the chewing difficulty status affected osteoarthritis for females aged 50 years and older, Therefore, the efforts to solve oral health
problems through oral hygiene would help prevent osteoarthritis from worsening and manage the condition,
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Table 1. Distribution of Chewing Difficulty according to General Characteristics
Variable Total Chewing difficulty p-value
No Yes
Gender 0.616
Male 3,643 (46.3) 2,252 (61.6) 1,391 (38.4)
Female 4,855 (53.7) 3,002 (60.9) 1,853 (39.1)
Age (y) <0.001***
50~ 64 4,604 (63.6) 3,088 (65.7) 1,516 (34.3)
>65 3,894 (36.4) 2,166 (53.6) 1,728 (46.4)
Education <0.001%**
Elementary or lower 4,070 (46.3) 2,217 (53.8) 1,853 (46.2)
Middle school 1,452 (18.7) 927 (64.0) 525 (36.0)
High school 1,978 (24.1) 1,362 (68.3) 616 (31.7)
College or higher 998 (11.0) 748 (72.7) 250 (27.3)
Monthly incomes (10,000 KRW) <0.001%**
<99 2,278 (23.4) 1,164 (49.7) 1,114 (50.3)
100~ 199 1,716 (20.0) 1.026 (57.8) 690 (42.2)
200~299 1,320 (16.0) 852 (63.4) 468 (36.6)
=300 3,184 (40.6) 2,212 (68.8) 972 (31.2)
Smoking status <0.001***
Never 5,058 (55.9) 3,215 (63.3) 1,843 (36.7)
Former 2,117 (24.9) 1,324 (62.6) 793 (37.4)
Current 1,323 (19.2) 715 (53.6) 608 (46.4)
Exercise 0.009**
No 5,272 (62.5) 3,176 (59.8) 2,096 (40.2)
Yes 3,226 (37.5) 2,078 (63.6) 1,148 (36.4)
Depression <0.001***
No 7,208 (84.2) 4,599 (63.2) 2,609 (36.8)
Yes 1,290 (15.8) 655 (50.7) 635 (49.3)
Stress level <0.001%**
Low 6,631 (77.7) 4,284 (64.0) 2,347 (36.0)
High 1,867 (22.3) 970 (51.7) 897 (48.3)
Total 8,498 (100.0) 5,254 (61.2) 3,244 (38.8)

Values are presented as n (%).

KRW: Korean Won.

The data were analysed by chi-square test, p <0.05.
**p<0.01, ***p<0.001.
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Table 2. Prevalence of Osteoarthritis according to General Characteristics
. Osteoarthritis
Variable Total p-value
No Yes
Gender <0.001%**
Male 3,643 (46.3) 3,433 (95.4) 210 (4.6)
Female 4,855 (53.7) 3,883 (81.0) 972 (19.0)
Age (y) <0.001%**
50~ 64 4,604 (63.6) 4,297 (94.2) 307 (5.8)
>65 3,894 (36.4) 3,019 (76.3) 875 (23.7)
Education <0.001%**
Elementary or lower 4,070 (46.3) 3,147 (78.8) 923 (21.2)
Middle school 1,452 (18.7) 1,306 (92.3) 146 (7.7)
High school 1,978 (24.1) 1,890 (96.3) 88 (3.7)
College or higher 998 (11.0) 973 (98.1) 25(1.9)
Monthly incomes (10,000 KRW) <0.001%**
<99 2,278 (23.4) 1,725 (76.0) 553 (24.0)
100~ 199 1,716 (20.0) 1,470 (87.3) 246 (12.7)
200~299 1,320 (16.0) 1,173 (89.7) 147 (10.3)
=300 3,184 (40.6) 2,948 (93.8) 236 (6.2)
Smoking status <0.001***
Never 5,058 (55.9) 4,129 (82.9) 929 (17.1)
Former 2,117 (24.9) 1,964 (93.9) 153 (6.1)
Current 1,323 (19.2) 1,223 (93.7) 100 (6.3)
Exercise 0.0027**
No 5,272 (62.5) 4,484 (86.6) 788 (13.4)
Yes 3,226 (37.5) 2,832 (89.4) 394 (10.6)
Depression <0.001***
No 7,208 (84.2) 6,281 (88.7) 927 (11.3)
Yes 1,290 (15.8) 1,035 (82.3) 255 (17.7)
Stress level <0.001***
Low 6,631 (77.7) 5,802 (89.0) 829 (11.0)
High 1,867 (22.3) 1,514 (82.9) 353 (17.1)
Total 8,498 (100.0) 7,316 (87.7) 1,182 (12.3)

Values are presented as n (%).

KRW: Korean Won.

The data were analysed by chi-square test, p <0.05.
**p<0.01, ***p<0.001.
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Table 3. The Association between Chewing Difficulty and Osteo-
arthritis

Variable OR 95% CI p-value
Chewing difficulty <0.001***
No 1.000
Yes 1.442  1.226~1.697
Gender <0.001 %%
Male 1.000
Female 4224 3.452~5.167
Age (y) <0.001 %%
50~ 64 1.000
=65 4.006 3.331~4.818
Education <0.001***
High school or lower 1.000
College or higher 0.322 0.202~0.513
Monthly incomes (10,000 KRW) <0.001 %%
=300 1.000
<300 1.519 1.230~1.877
Smoking status 0.647
Current 1.000
Former/never 0931 0.686~1.264
Exercise 0.215
No 1.000
Yes 0.899 0.760~ 1.064
Depression 0.045*
No 1.000
Yes 1.230 1.005~1.506
Stress level 0.034*
Low 1.000
High 1.277 1.015~1.482

OR: odds ratio, CI: confidence interval.

KRW: Korean Won.

The data were analysed by complex samples multivariate lo-
gistic regression.

*p<0.05, ***p <0.001.
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Table 4. The Association between Chewing difficulty and Osteoarthritis according to Sex

. Male Female
Variable
OR 95% CI p-value OR 95% CI p-value

Chewing difficulty 0.062 <0.001%**

No 1.000 1.000

Yes 1.361 0.984 ~1.882 1.466 1.221~1.761
Age (y) <0.001%** <0.001%**

50~ 64 1.000 1.000

=65 4,226 2.801~6.375 3.973 3.222~4.899
Education 0.002%* <0.001%**

High school or lower 1.000 1.000

College or higher 0.369 0.195~0.695 0.258 0.123~0.540
Monthly incomes (10,000 KRW) 0.545 <0.001%**

=300 1.000 1.000

<300 1.158 0.720~1.862 1.635 1.295~2.065
Smoking status 0.681 0.841

Current 1.000 1.000

Former/never 0.925 0.639~1.340 0.951 0.583~1.551
Exercise 0.864 0.220

No 1.000 1.000

Yes 0.970 0.681~1.380 0.882 0.721~1.078
Depression 0.091 0.153

No 1.000 1.000

Yes 1.497 0.938~2.392 1.182 0.940~ 1.487
Stress level 0.118 0.125

No 1.000 1.000

Yes 1.445 0911~2.291 1.180 0.955~1.459
OR: odds ratio, CI: confidence interval, KRW: Korean Won.
The data were analysed by complex samples multivariate logistic regression.
**p<0.01, ***p<0.001.
Aol A3 A5 AvRw, 74 dEA HAH  A55EF Fdo] i Ao Uit or Han'?Y A7
AFASL2 X8 o] B v A& gt sFHARES A3} gt ALE] PA A 27 o] Bl Al 2 7t e
o 2 BH|E= Alo]EFLelo]u matrix metalloproteinases & 2 g5 8] 7[5/} Algte g 73 E o] Oli‘rﬂ A
A AFZAY FAE QoA WAREY. Mol B B AN Wil WAT Aviet A7 Eck A
Aoy AF A8 22 why A 2] 79 18 7 FddEe 22 FAP3 Pl e Aol AFEAZ o
ol #do] e 2dH dM AR A3 AT Al = vehd Aae o] 73] 72 fFEeddew
GeA Yopl. w3k Aol BTl vl nEAe] AT S @ AT AXIUh 2T 2EY2G B B
HEAIA FRADE AT Aretsiel Jlelshs ¢ Aeld AEl =8 AatEEzte] B4 vehgeh. ol 5ot
Faglow AREn Yo 33 A% #AG R B ol A AREAULS Fr Aopdalel o) B EE
Z 5o =4 ZEAA A BAN| B AT o 2EYXG Yol =AFE Aop U=t =
7} o] F R A, FH A G o] FHHA AT v 2 T} Sanders 5279 AT AT} AR)Fc} 2F GL 98
oltt. olol] & AN FNAZQYZAL ASNQ010~  F Rl AEdA 0 FAA WFRoR RS
2012) AAAZE olg3te] 504 ol Aol ALEAZ WAl @AV Yok 2EAX S AeH 290
3} #RAATe] AR S Selstart sch AgARacle s A, Ao FHAZ G mA

AR EAZE wole] fEA PHAFAE BEA —t— RAo.x ool et A& AT thaket Alel A8l
Ax|olro} vl-g- G JAAAAT} rk= ARl A A AR TEY B8-S AU AT AT
shol ALgSHITh. AR ALL LB FAA 2019 W% 2 %7}% @ Aos Azter,



g3 9| 500 01y Holof MAZHI0| S2EY FE0 0ixls I

[ (=

D)
LS
i1
¢ =l
o
X4
uld
r o
i)
(¥ o8

ol
2
o
o
of
m
lo
e
N
Ir
oX.
(i
e
ot
Rl
Ho
B

N

&
[
i
o
Y

b
4

= X HN
2
i
r'l
o
o
N
N
%)
_>'~1_‘
rr
2
LS
i
r‘l
o
o
¥
rr
=
O
)
=2

0 o> -
o
i
Hir
L
M
rr
pous
o
il
=
fuj
g 3L
A

o
Y]
[me)
i)
o
Jo )
ok

N
N

ooy
o i)
o2
flo
X

fru

b

rt
N

T,

D

oh
rr
-4
o
X

1o
(el
r.{
2,
fru
o
2
=2
{in)
R
4 &
2
fu}

o
o S
o 1 mk fo

Koy
N
)

AU

o,

9‘L

N

s

< p

y

1‘
o
off
D)
§2

lo
il

o
r oy i

N
o oy
o
i
o
fru

- 4
o

o MY
o
o
o

o
©

I o H

2 oY 1o ¥R M lo o oMU pe 02 2 oWy >
St Bl o %
o tlo Ho o& O
o >
ff
Zrlrﬁr-?{-" l"kﬂ«
] i}
25 E e o gl
:‘jor&
ofN L o o
m T
%o &
°>,£W‘
= _EIUHI‘
R )
2w
oy — £ dl
re 32 o 4o
Lo
ﬂ—‘o_?_"m}‘h
A )
Hu o fo

kS
£
3
ko
e
e
ox
1

2] 2

24 HE o

e

e

o K
oz o
N
)
T

R R Y

o X & g -

o
i
g
)
B o
feoal
[T
2 r%
ol
ol
N
o
ol)lv
)
Mo
=

X
)
e 2
)
o &
g
ox
2
x
s

N
(EOBL o [ o 2 ff
2
flo
S
o (i rot nR
oX,
9,
(SN
fru
T
o
o
o)

-3

o &
°
>
N
N

T
yo, M1
o
o

OE oL
=51

=R
2} 5 o] Hlgo] 3
g zpolel we} ¢
A =HE gl AT

o] A7 AXEALI I AL FHe BEANE =3
o o]F& Ho] ARt G dFo| B QA AAS
FE71E olel v Ag5ad 22 R J3) 29
ZRade] dig 7be S AL F e AgdAen. o
Holl= B7star, Syt did 5 e ARE ol%
sho] S0th o] ¢e] ARl it o s AxEA F3A
o] AHEAS AT Hx] A7k Aol 1 &7t
Aot FF wE G SR - AR =20
S Aldsto] FAAQH ] A ERE sk AT
7t 483 Zlog Azt

9

H
N
-

faeu

o
Ehgeh. ol ol 2ol
che A o4t Al

] o7} vhehd Zloln,

Hir
¥

o)
ro,

o
£
oX,

2

2 %

B AT7E FH A7 QGEZA A57](2010 ~2012) G AA;
2 2% AERAIE BT 4R 504 o)
8,498 9] A0S HF AT U2 AEAI =44
A7} o] ## AL PASW Statistics ver. 18.00.2 223l 4

I, o5 22 AE8S AUt AT A ARERG
ZFelol whe BE oA AFEAZTS 7HA L e AL
38.8% = WERstaL, Aol b2 v A= 27 2ol 7t
At A A E 50~ 644 34.3%, 654] o]t 46.4% =
dAgol SHEEFE FAsA = vehga, ug g &5
o] F&FE, FANHA BT, 25 L 2EHXE FFO
255 AZEAZ O] Y5 = ekt AREH
#3923 el BAE ALEARTE 7HR] oA A

| gl tiZdatel vls) Edd A FEAgEo]
1.4481(95% CI=1.23~1.70)2 AZEAZF} FHEIL
ddAe] sle Ao g gyt 71408 AH S F3HA
A BAE A7, FAolA 1.36W(95% CI=0.98 ~1.88)=
et AR, BAIA 02 F-oehA] gl FA M e BEA
o] Q1gltt. oJAdolAl 1.4741(95% CI=1.22~1.76)Z EA|
Ao ot AR A M AEARH SH-Y
< #3840 e AR yetgrt. o) A3 Fst
A 504 o] Q1o AZEAZ o F7t oo =AE Y
A& & At wheba] 77344
Moz ZBH Y o

ot g Felste vl =go] 2 Aot

r
O.

o)

g

TR

References

1. Jung YH: The life expectancy and health-adjusted life expec-
tancy of Koreans. Health Welf Policy Forum 193: 5-18,2012.

2. Statistics Korea: 2012 Statistics on the aged. Retrieved
November 25, 2014, from http://kostat.go.kr(2012, Septem-
ber 27).

3. Kim NH, Hwang SJ, Choi JA, Mun SJ, Chung WG: Quartile
present teeth related socioeconomic status and oral health
behaviors among Korean elderly. J Korean Acade Oral Heal-
th 33: 254-266, 2009.

4. Brach JS, Simonsick EM, Kritchevsky S, Yaffe K, Newman
AB: The association between physical function and lifestyle
activity and exercise in the health, aging and body composi-
tion study. J AM Geriatr Soc 52: 502-509, 2004.

5. Lee SY: Development of a sustainable health management
system for management of chronic diseases. Health Welf
Policy Forum 87: 72-81, 2004.

6. Ministry of Health and Welfare: The Korea Institute for
Health and Social Affairs 2011 analysis of the survey of
living conditions and welfare needs of Korean older persons.

Retrieved December 2, 2014, from http://www.mw.go.kr



J Dent Hyg Sci Vol. 15, No. 2, 2015

10.

11.

12.

13.

14.

15.

16.

17.

(2012, April 13).

. Padiha DM, Hilgert JB, Hugo FN, Bos AlJ, Ferrucci L:

Number of teeth and mortality risk in the Baltimore longi-
tudinal study of aging. J Gerontol A Biol Sci Med Sci 63:
739-744, 2008.

. Shin BM, Jung SH: Socio-economic inequalities in tooth loss

and chewing difficulty in the Korean elderly. J Korean Acad
Oral Health 36: 195-202, 2012.

. Ministry of Health and Welfare: Korea national health and

nutrition examination survey 2009. Ministry of Health and
Welfare, Seoul, pp.22-60, 2010.

Han DH: Chewing difficulty and multiple chronic conditions
in Korean elders. J Korean Dent Assoc 51: 511-517, 2013.
Hur NW, Choi CB, Uhm WS, Bae SC: The prevalence and
trend of arthritis in Korea: results from Korea national health
and nutrition examination surveys. J Rheum Dis 15: 11-26,
2008.

Ministry of Health and Welfare: Advanced analysis of Korea
National Health and Nutrition Examination Survey 2010.
Ministry of Health and Welfare, Seoul, pp.373-378, 2010.
Kim HR, Kim EJ: Prevalence of osteoarthritis and its
affecting factors among a Korean population aged 50 and
over. J Korean Public Health Nurs 27: 27-38, 2013.

Park HJ, Lee SK: The association between osteoarthritis and
health-related quality of life in women aged 50 years and
over: using the Korea national health and nutrition examina-
tion survey data. Korean J Health Promot 29: 23-32, 2012.
Ministry of Health and Welfare: Korea National Health and
Nutrition Examination Survey raw data guideline the Sth,
2010-2012. Ministry of Health and Welfare, Seoul, pp.24-35,
2013.

Nuki G: Osteoarthritis: a problem of joint failure. Z Rheu-
matol 58: 142-147, 1999.

Kellgren JH, Lawrence JS: Radiological assessment of osteo-

19.

20.

21.

22.

23.

24.

25.

26.

27.

arthrosis. Ann Rheum Dis 16: 494-502, 1957.

. Petersen PE: Global policy for improvement of oral health in

the 21st century implications to oral health research of world
health assembly 2007. Community Dent Oral Epidemiol 37:
1-8,20009.

Teeuw WIJ, Gerdes VE, Loos BG: Effect of periodontal
treatment on glycemic control of diabetic patients: a systema-
tic review and meta-analysis. Diabetes Care 33: 421-427,
2010.

Bang SJ, Kim IS, Kim OS, Kim YJ, Chung HJ: IL-6 gene
promoter polymorphisms in Korean generalized aggressive
periodontitis. J Periodontal Implant Sci 38: 579-588, 2008.
Takashiba S, Naruishi K: Gene polymorphisms in periodontal
health and disease. Periodontol 2000 40: 94-109, 2006.
Bliddal H, Christensen R: The management of osteoarthritis
in the obese patient: practical considerations and guidelines
for therapy. Obes Rev 7: 324-331, 2006.

de Pablo P, Dietrich T, McAlindon TE: Association of
periodontal disease and tooth loss with theumatoid arthritis in
the US population. J Rheumatol 35: 70-76, 2008.
Nicopoulou-Karayianni K, Tzoutzoukos P, Mitsea A, et al.:
Tooth loss and osteoporosis: the osteodent study. J Clin
Periodontoiogy 36: 190-197, 20009.

Dervis E: Oral implications of osteoporosis. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 100: 349-356, 2005.
Gilbert GH, Meng X, Duncan RP, Shelton BJ: Incidence of
tooth loss and prosthodontic dental care: effect on chewing
difficulty onset, a component of oral health-related quality of
life. J Am Geriatr Soc 52: 880-885, 2004.

Sanders AE, Slade GD, Turrell G, John Spencer A, Marcenes
W: The shape of the socioeconomic-oralhealth gradient: im-
plications for theoretical explanations. Community Dent Oral
Epidemiol 34: 310-319, 2006.





