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ABSTRACT

Objectives: The purpose of this study was to analyze the effect of chewing difficulty on depression in Korean adults to provide
basic data on improving the quality of life related to oral health of Korean adults. Methods: The raw data of the analysis were
obtained from the dataset of the seven Korea National Health and Nutrition Examination Survey conducted between 2016 and
2018. The subjects included 9,535 people who underwent oral examination and answered questions. The collected data were
analyzed using the SPSS (ver 21.0) program using composite samples, and the mean crossover analysis and logistic return
analysis were performed. Results: An analysis of the effects of chewing difficulty on depression in Korean adults showed that
those with chewing difficulty had a 2.24 fold higher risk of depression (95% Cl: 1.73-2.90) and a statistically significant difference
(p<0.05). Conclusions: The association between the chewing difficulty on depression could be confirmed, and measures improve
of the oral health and preventing depression should be prepared.

Key Words: Chewing difficulty, Depression, Korea National Health and Nutritional Examination Survey (KNHANES),
Middle age, Oral health
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TejueejuEke] $137] Aol RrEer 9 Ah S-S Fdelof she MU 7HA| AL JloH, AlSEEe] Xe7| 2 Aho) Wiekat B4
Al AR Qlsto] Al 9717 & 771‘11 o] 2 QI5t ofg] 71| Brte|L BlAQl oJ3ta AEw| AT} 71EE|o] AlA] 1A S0 Alzkst
P A HH45l.

WHO(World Health Organization) 2110 th2H 2852 2005H~20158714]9] 925 2} = 184%2 718191, 20301 29
HE 19 dgho 2 o &519) o, 1073 E g doll e 92302 IS 7R 21582171 2012'9 <F 587821 llA] 2017 0= 68
bl 1%4134_& 15.8%7} 57F5k 202 HArE|Qle}6,7].

Q-5 APAlol| gt B9 AQl QAo Anta Azt Bt 2, ST A, W2 A7) 234, 4ol tigh /AT Ueldle A4
o= &5, Ao 7127t & I x]= Zlo] ohz} /g g} Als| gl = 272 ZeffsitHg].

et opal 222 AAIA, HAA, Aoz ofz] 7} ] SAlet 332 aRsHA Elof 4ol A-g AW HAIATG F
7323738 Zdeto]] e v|x| AL JojM[9], T S 4912 e 2w ARRle] A= Fd 7oA e] & A= AW o 2
HoilA} em|sh= HEZF ATH10].

7] A7) 52 Astg ol 480 2 SAES dstelr] A A2 Bfat SA E-S SRtStTH11]. o]2gh 22752 o) 34l A
A2 FA7]E Hol I Q17T =2 RIE g Z3skar Sl thEAQl 13707 24| - sholtH12.

Z2k-gzko] QLo 7] Het FAY P%*d o sto] AdFsh7] wizell 5-41e] e §i9]o] Zo] Fopx] AlAke] ofxt Zo] "ol P EvtE
& ZeffotE 2 o] = JUA Tt A 81110 2 o]ojx] A7kE /A5t o= YA 1L, @‘E%(ﬁ %) teot L) 2] ZolA| =l B2 oiQlA 9 2
et AR ol AlghS A H| B2 Al2|A 0 2 ofdgke & ik oflet 4ko Aol e nIx AkelA o2 Mz} AekS ZXIAY)
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o2 ko] Aol AatE]o] &8 A|4% F7FsHA HrH13-15].

AZFEHTRS FR GG FEAH2014)2] Aol w2/ 2 654 o)/gollA FEH A v S-S Bol T A 1 E 7ke| ShtE 5005
E] F435] Z7F510d, 654 o) dollA= 46.6%2 YERFTHI6].

AgATof| A 7] S{17]2 7ol Tedsto] Bustgla, $H18l2 A AlFH = Lhro] 743t Mg ko] AT S )Ssilom, &5

(1912 47| 2uzat 9-27te] kol tish Eargh st Qlek
& 5{19]9] Aol M= &= M = 71(The Patient Health Questionnaire, PHQ)Z 0]- 8515 0Lt & Lol M= A7 F=ZAL
AEAo &3 ARQLS, SR AR, & 511919] Aollxl= 1941 o/ 717a %ol thgh v AJgh&, A A= 2|4, 5ol chsh
ZAI O, 2 AtollM= & S11919] Aol M ARGE|R] e ¥4 A ookl o, & 11912 FRIAGFFEAL A77] 1Ahd =
(2016)2] Zk=E o]-8-5to] 194 o/ AdRle] /7| Bzt 2-2Zate] wed/dol| o Estgl ot 2 Aol g3 G U=AL A77]
(2016~2018) At=5 E-8-5to] 2|FAZo] WIHSh= 404 o)t /dR1e] AatEmtat -5 ute] wed/d S nleteto] st AdRle] iz
& afo] A = St 712t = E-85tarAt sigiH

2 A= FR217 g Y24 HKorea National Health and nutrition Examination Survey, KNHANES) #|771(2016~2018d)2] D A| 2}
ol-gat3itt. A77] FRIIFFYRAN AT R R a4l 29l 95] 9] 591(2018-01-03-P-A)S ot 385t o, 77 7H5al= 3%
< 5 708 B Awo| X2 YA E|2] e F QI B 7h 7|20 ARESHE S1A] e o] Bfdoto] T A Al 13t 5
iR IB- AAZEAE 7IREC & ZF 5 Ujol|A] et -85 HEFhS T1eoto] 1’?1] Hhgatlom, Foiat 16,4897 5
40A| 0)/2] /8Q1 9,535 2 2 Atz AL, A+ Aol F R4 EUx=4
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APThALS] LA B ASRE A, 910, 290 B, W8 47, A2, 85 o), 9 of5o|9ick. 213 40ch, 50cH, 60cH, 70¢H, 80
A oV OR TSI, 49 P AHEgI4el TAste] 4, B4, o1, Sh2 BRsigick 18 7S 250k 59 2 ofsh, Fot 59,
D53 2, O B9 OPFOE LRQIL, AL e B AEA, AL, |2, 5] 51 o]e), 7147, T 5, PR 51 34
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:
o2 ARl 855 § Aol Y AN O, 13X e A9 HIeT 2 TR FAS B E AehS F}v] FA@
gz mho 2 TR 925 B W) 250] UL G 0B ZABISL

AFETZ B Aokt B, A8 5 Yote] BAl2 2418 A vlol BRHE Lol ek ARt B, Bugolzii &
So 98 AAEErto) Qle’o 2, A Tei, BHslA| 95, U] BHsiA) ehgoleta S 498 AxEuzto] GleoR 7Hs}
k.

2) A

Eah AR (Complex sampling analysis)ollA] A8 mt 24 A AlglRi2 S35 4(Strata) &= 24 245, 2 H4(Cluster) =
ZAME, 71| (Weighted)= 778 ZAP SRS E35H B3RS AAlSH] 240l ARSSHIT LREA Q] AL B vls 24 S 513
A AREA E/do mhg AZHEH 283 o e B EE WARAE o] &5ieinh AR HTto] &30 n|X= JERS Yok 915l
ERlEE 224 SlAHEAS AAEIlon A, 5 AH, T ofF, 2235 AU E U4ES BAgsto] BAIth 349 A5+ IBM
SPSS(ver 21.0 for windows, SPSS Inc, Chicago, IL, USA) =2 1342- o] 85}o] BAJ5190 o m EA|4 G0 g S 95t Fo4F28 502
st

AAZat

1. AFChAIRLe| Qi £

A AR} 9,535 7He-tl] o AR 5,434 (58.8%), 'BAF7 4,101 (41.2%) 0] ATt A28 50th7} 2,493 (27.5%) 0= 713 =qkom, 804
o]Afo] 6217(6.1%) 22 71 @A UEtTh A54F2 F5Y 2,437 (25.1%)°1M 718 A e, A 2,3117%(24.9%) 0.2 71 WA
LFERSTE 28 32 1E 2,703 (30.5%) 02 7H A Ueht o, FF 1,176%(13.4%)°] 7P @A el AL sdold 43 &
A7} 51778 (4.69%0) 2 71 A o, FA] (55 9l sPg)o] 37527 (42.8%) & 71 E kTt

SF oji= o A} 8,02278(85.3%), HISFAR= 1410 (14.4%) 02 UERton, AL A= 1,5287(15.7%), Bl EAA =
7,891 (84.3%0) 22 SR} H]5H H|FAA} 52 71 0 2 LERGT<Table 1>.

2. M EMO|| [} 2 HEHSZH

dARE2] YNEE EXdo) ke A 2HEH 7R <Table 2>t 7tk AgWo] wh2 e 7R A 43.00%, 93 57.0%2 o3/do] o &A| Liet
ot EAZ o & folgh atoli= FATHp>0.05). Aol ke 22272 40t 11.3%, S0t 24.1%, 60t 26.9%, 70t 27.0%, 80
&o] 37k A e CH (p<0.001), &50lA= A54F0] 517 3L4%E 7P w7 Ueht £54F0] 3
S5 AAEwEo| 7 UERITHp<0.001). & 420l w2 A 227 2E o|5h7143.3% 2 7H ot A5t 4= A 2-g37to] =7
e AL(p<0.001), 2l -2 2] (55 9 sPg)ollA] 51.3%E T2 2] o] v]sl 42237t S4g0] =A] UERRTHp<0.001).
25 AJefol w2 AZE 7L vl SFA7F19.20%, 25 tAR= 80.8%2 S| LFERFO M (p<0.001), T2 B EA%17}80.7%, SAA7}
19.3%& UeR} FA g o] gl 7ol A2 o] =] YERTHp<0.001).
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3. gUtd EMof| e R2F
VeAFEe] Yubd E/dol w2 9-2-3-2 <Table 3>} 2. Aol wh2 2252 '3 19.9%, 01/ 80.6%= ‘A3 et o ollAIN 23
o] o A UERFTHp<0.001). Aol mh2 L858 70th7} 31.3% 2 71 = A] e m (p<0.001), &S50 4540|6171 36.7% 2
7V =7 UER} £545F0] 842 9-8F0] EA LERITHp<0.001). 18 of| IhE 9252 2Z o357} 44.6%2 7FY oF #1512
U5 22F0] =/ L}EP;&I'-(p@ 001), A2 2| (FH 9 528)0] 70.8%= E}E A gol| Hlsl 2235 FHEC] #A ettt
25 Aefol| W2 2832 ]S ZA7} 24.800, 25 A= 752002 UHERHOm(p<0.001), S lé 88.4%, & 11.6%2 Ueht
HIZ AN -2 G EO| =7 YeRR AT A 0 &2 §2J5t o= YIATHp>0.05).

4. MEEHZI0| K230 0|X|= B

AR Zo] 2250l nIAlE Y2 <Table 4>0F 2t} #2212 7Rt g2 A2Em4do] gle t/dAlel vis 2235 73
-2 2.241(95% CI: 1.73:2.90) F-2J51| 34k 494, 91332 HA3 Model 20141 22272 712 chdAl7} 428w 7zto] gl ohg
of 1]3l} 1.9881(95% CI: 1.51-2.60)2 LUERHT. Model 32 Model 20 2712 UHHA EAQl AES4E W84F, 35 49, T o7 2 37}
3o} WSS HAslo] BA5190Th RE nEiHAs BAs Ayt AZHEHE7ES 71t A 2RE T 7o) @l tiAATol ]Sl 1.78HH
(95% CI: 1.36-2.32) 2 =7 Lebstth

Table 1. General characteristics of the subject

Characteristics Division N (%)
Gender Male 4101 (41.2)
Female 5,434 (58.8)
Age (yrs) 40 -49 2,419 (24.6)
50-59 2,493 (27.5)
60 - 69 2,256 (23.7)
70-79 1,746 (18.0)
> 80 621 ( 6.1)
Income Low 2,396 (25.0)
Middle - low 2,437 (25.1)
Middle - high 2,359 (25.0)
High 2,311 (24.9)
Education < Elementary school 2,613 (27.9)
Middle school 1,176 (13.4)
High school 2,703 (30.5)
> College school 2,551 (28.3)
Occupation Mangers & experts 994 (10.9)
Office worker 736 ( 7.6)
Service worker 1,141 (13.2)
Agriculture & fishery 517 ( 4.6)
Technicians 960 (10.3)
Simple labor workers 939 (10.6)
Unemployed (house wife, student, etc) 3,752 (42.8)
Alcohol consumption No 1,410 (14.4)
Yes 8,022 (85.6)
Smoking No 7,891 (84.3)
Yes 1,528 (15.7)
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Table 2. Distribution of chewing difficulty according to general characteristics

Unit : N(%)
.. Chewing difficulty 20
Characteristics No Yos X ()
Gender
Male 2,872 ( 40.6) 1,183 ( 43.0) 3.838 (0.051)
Female 3,819 ( 59.4) 1,541 ( 57.0)
Total 6,691 (100.0) 2,724 (100.0)
Age (yrs)
40 -49 2,100 ( 29.9) 300 ( 11.3) 115.874 (< 0.001)
50-59 1,850 ( 29.1) 623 ( 24.1)
60 - 69 1,490 ( 22.5) 742 ( 26.9)
70-79 965 ( 14.3) 754 ( 27.0)
> 80 286 ( 4.1) 305 ( 10.6)
Total 6,691 (100.0) 2,724 (100.0)
Income
Low 1,419 ( 22.3) 865 ( 31.4) 25.926 (< 0.001)
Middle - low 1,673 ( 26.0) 738 ( 26.4)
Middle - high 1,737 ( 27.0) 592 ( 22.3)
High 1,775 ( 27.0) 520 ( 19.9)
Total 6,676 (100.0) 2,715 (100.0)
Education
< Elementary school 1,415 ( 21.7) 1,179 ( 43.3) 144.174 (< 0.001)
Middle school 759 ( 12.0) 415 ( 16.8)
High school 2,061 ( 32.5) 636 ( 25.5)
= College school 2,182 ( 33.7) 366 ( 14.4)
Total 6,417 (100.0) 2,596 (100.0)
Occupation
Mangers & experts 863 ( 13.3) 129 ( 4.8) 43.146 (< 0.001)
Office worker 634( 9.1) 101( 3.7)
Service worker 884 ( 14.4) 252 ( 10.1)
Agriculture & fishery 297 ( 10.2) 218 ( 7.1
Technicians 700 ( 10.2) 258 ( 10.8)
Simple labor workers 623 ( 10.0) 313 ( 12.2)
Unemployed (house wife, student, etc) 2,408 ( 39.4) 1,329 ( 51.3)
Total 6,409 (100.0) 2,600 (100.0)
Alcohol consumption
No 884 ( 12.5) 521 ( 19.2) 43.368 (< 0.001)
Yes 5,806 ( 87.5) 2,202 ( 80.8)
Total 6,690 (100.0) 2,723 (100.0)
Smoking
No 5,682 ( 85.7) 2,206 ( 80.7) 26.485 (< 0.001)
Yes 1,009 ( 14.3) 518 ( 19.3)
Total 6,691 (100.0) 2,724 (100.0)

"by complex samples chi-square test
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Table 3. Depression according to general characteristics

Unit : N(%)
. Chewing difficulty 20
Characteristics No Yos X ()
Gender
Male 3,820 ( 41.6) 70 ( 19.9) 45.490 (< 0.001)
Female 4,977 ( 58.4) 238 ( 80.1)
Total 8,797 (100.0) 308 (100.0)
Age (yrs)
40 -49 2,257 ( 24.8) 52 ( 17.7) 7.898 (< 0.001)
50-59 2,340 ( 28.0) 51( 17.7)
60 - 69 2,076 ( 23.7) 90 ( 25.9)
70-79 1,585 ( 17.7) 96 ( 31.3)
>80 539( 5.7) 19( 7.3)
Total 8,797 (100.0) 308 (100 0)
Income
Low 2,155 ( 24.4) 122 ( 36.7) 5.400 (< 0.001)
Middle - low 2,250 ( 25.1) 70 ( 22.8)
Middle - high 2,197 ( 25.2) 58 ( 19.0)
High 2,171 ( 25.3) 58 ( 21.5)
Total 8,773 (100.0) 308 (100.0)
Education
< Elementary school 2,473 ( 27.3) 140 ( 44.6) 17.989 (< 0.001)
Middle school 1,120 ( 13.2) 56 ( 18.2)
High school 2,626 ( 30.7) 77 ( 26.6)
= College school 2,518 ( 28.9) 33( 10.6)
Total 8,737 (100.0) 306 (100.0)
Occupation
Mangers & experts 985 ( 11.1) 9( 4.2 17.979 (< 0.001)
Office worker 732 ( 7.8) 4( 1.2
Service worker 1,119 ( 13.5) 22( 5.6)
Agriculture & fishery 507 ( 4.7) 10( 1.8)
Technicians 954 ( 10.6) 6( 1.8
Simple labor workers 899 ( 10.5) 40 ( 14 2)
Unemployed (house wife, student, etc) 3,536 ( 41.8) 216 ( 70.8)
Total 8,732 (100.0) 307 (100.0)
Alcohol consumption
No 1,264 ( 13.9) 79 ( 24.8) 16.659 (< 0.001)
Yes 7,506 ( 86.1) 228 ( 75.2)
Total 8,770 (100.0) 307 (100.0)
Smoking
No 7,353 ( 84.3) 265 ( 88.4) 3.103 (0.079)
Yes 1,410( 15.7) 41 ( 11.6)
Total 8,763 (100.0) 306 (100.0)

"by complex samples chi-square test
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Table 4. The association between chewing difficulty and depression

Depression
Variables Model 1 Model 2 Model 3
OR 95% CI OR 95% CI OR 95% CI
Chewing difficulty
No 1.000 1.000 1.000
Yes 2.239 1.729 - 2.899" 1.978 1.510- 2.592" 1.776 1.360 - 2.319"

OR: Odds ratio, 95% CI: 95% Confidence interval, p<0.05

Model 1: Unadjusted model

Model 2: Adjusted by sex and age

Model 3: Adjusted by sex, age, income, education, alcohol consumption, smoking
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?—”74%% | Bf ssot &30l 2JEslHA sllast = 4ol Sl @7 2atet XSk J2iu 25 o Rehs Bl Ras 2A%
ANz 5 %k% of2] 74| EAE APshA 2ot Aoz ¢ gl %E"‘i & &l Eo Al A7 2o Zo 2 ArsErh

Azfzmgto] ¢-gol nlx|= FFoll tish & azhiaS HAsto] BAIR A3, A2EmE 7L s VAP E Ade ol 9l
gzl Hl 8l 20| 1784 =2 2102 LERKIT. o= Bt 5{3119] Aol M A2F A7 s Dgol -2 f1/do] oF 1258, 21501 3
+ 2olM 118e, efekd S730] Sle TgolA 141812 =7 Urebgtem, A1[32]9] Aol = %2} Exo] 9= Ad-pollA ¢ fddol
of LouH= 7| vrehut 2 ot Aok FARIT 2iut o S{19]9) daidtollA ol /g, B84 29, §9, &, W8, 50 o
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B ol oa)ilet 2R A7} FRAL A77](2016~2018) YA AR S o]-835t0] S]itet Aole] #2HEm 7to] ©-8-Zof n|x| gk o
obE A} AAJSEITE. T 40A] o) /391 9,535 o= skl o A ATk offiel e ARS ATk

1. Y¥HA EXdof| uh2 AREHES BA5H At A5 (p<0.001), A54(p<0.001), 28 45(p<0.001), A
A(p<0.001)ellA FAIZ o= Fogk xpo] 7} QU 3iTh

2. YHkA Eo)| m2 9255 B4 At AJH(p<0.001), A (p<0.001), £54(p<0.001), 28 $F(p<0.001), A (p<0.001), &5
(p<0.001)0l1A BAIF 0 2 Qo3 o] 7} QI3Ich.
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