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Chewing and Speaking Difficulties, Quality of Life and Depression
in Elderly Koreans: A Survey of the Korea National Health and
Nutrition Examination From 2016 ~ 2018
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Purpose: This study aimed to investigate the prevalence and severity of chewing and/or Correspondence : Ikjae Im, PhD

speaking difficulties according to advanced age, health-related quality of life (QoL), and E-mail : ikjaeim@cku.ac.kr

depression status in elderly Koreans, and to examine the relationship among sex,

chewing/speaking difficulty and QoL and depression, using the 7th Korea National Health and ~ Received : September 16, 2020

Nutrition Examination Survey (KNHANES). Revision revised : October 13, 2020

Methods : Data were analyzed with a complex sampling analysis of stratified and clustered ~ Accepted : October 28, 2020

variables, all with weighed values, applied for all analysis was conducted. From the 7th

KNHANES data, a total of 2,655 people were selected as subject group. A complex sample This work was supported by the Ministry of
generalized linear model analysis was performed to assess relationship among variables. Education of the Republic of Korea and the
Results: The prevalence of chewing and/or speaking difficulty increased according to National Research Foundation of Korea (No.
advanced age and severity worsened. Sex, chewing and speaking difficulty were associated ~NRF-201951A5B5A07107056).

with both EQ-5D. Men showed a significantly higher total EQ-5D score than women.

EQ-5D scores were significantly lower when severity of chewing and speaking difficulty ~ORCID

were worsened. Furthermore, sex and chewing difficulty were associated with Patient Health  Ikjae Im

Questionnaire 9 (PHQ 9). Men showed a significantly lower PHQ 9 score than women. PHQ  https://orcid:0000-0002-3158-1333

9 score was significantly higher when severity of chewing worsened.

Conclusions: This study reported the prevalence and severity of chewing and speaking

difficulty and documented the status of life's satisfaction and depression in elderly Koreans.

Based on these results, the findings could be used as a basis to support successful aging

programs for elderly Koreans.
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2 Table 13 Zon TE HO gzt
=5 AASIT

Table 1. Demographic characteristics of subjects

Characteristics n (%)
Sex Male 1,126 (41.3)
Female 1,529 (58.7)
Mean (S5 72.74( .14)
Age 65~69 875 (33.8)
70~79 1,362 (49.3)
> 80 418 (16.9)
< Elementary school 1,541(58.00)
Education Middle school 407 (15.33)
level High school 441 (16.61)
> University 263 (9.91)
None 3( .11
Labor Employed 919 (36.2)
force Unemployed 1,735 (68.8)
Very uncomfortable 282 (10.0)
Chewing Somewhat uncomfortable 794 (29.3)
difficulty Neutral 494 (18.9)
Somewhat comfortable 472(17.6)
Very comfortable 613 (24.3)
Very uncomfortable 102( 4.2)
Speaking Somewhat uncomfortable 394 (13.9)
difficulty Neutral 436 (16.4)
Somewhat comfortable 547 (20.1)
Very comfortable 1,176 (45.4)

Note. S.F=standard error.

2. 47| 2H|

SAEE A7) OB Yohe k92 HA R 39.3%E AHA
= ZAog yehgth o] F 10%= 2482 He o v B9
ozt SHoIIY. d¥HEE AuEd, A7) A= 80dol
A 7P FEHAA YegE o9 50.40%= 7] ol#lEol
A 9}, 70the] Aol 40.20%, GO= 32.2%7} —qmo )

o ool gtk Husigith X3 7] A9 S5
1ﬂ A= 80t ) 70t ) 60t &o=2 7| EA7L Azt 7/4\
07 ZAMEQUHTable 2 & Figure 1).

50.40%

80s

.

/
 eem

//// /////

40.20%
705 ;

60s

12.60%

\

0% 10% 20% 30% 40% 50% 60% 100%
Il Chewing difficulty B Speaking difficulty

Figure 1. Rates of elderly Korean with chewing/speaking
difficulty by age group
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Table 2. Distribution of chewing difficulty levels

Variables M(SE
Male 3.21( .05
Female 3.13( .05
Severity 60s 3.33(.05)
70s 3.15(.05)
80s 2.87(.08)
Variables n(%)
Very uncomfortable 52( 5.4)
60s Somewhat uncomfortable 238(26.8)
=875 Neutral 194 (22.3)
Somewhat comfortable 179 (20.6)
Very comfortable 212 (25.0)
Very uncomfortable 154 (10.3)
708 Somewhat uncomfortable 422 (29.9)
1362 Neutral 232(17.6)
' Somewhat comfortable 244(17.9)
Very comfortable 310(24.3)
Very uncomfortable 76(18.1)
Somewhat uncomfortable 134 (32.3)
> 80s
418 Neutral 68(16.2)
Somewhat comfortable 49(10.7)
Very comfortable 91 (22.7)

3. Hol7| 2H|

st

A EH”XPQ] 18.1%= ob7l &A7F At &
ot o] ¥ 42%= WEe| WEots Aol wWie EH
offtty SHolAth d¥WdERE AWEY, o] EAs
80t ) 70th ) 60t =& UERY, ZHZF AA dARY
26.60%, 19%, 12.6%7} @ol= © ofgfgo] Qlotal Hilsh
et Aol @E "olr] EAql H| WOl A &=
80Oy > 700 > 600 &0 =2 w5ty EAZF § Azt Ao
2 ZAE|QcK(Table 3 & Figure 1).
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Table 3. Distribution of speaking difficulty levels

Variables M (SH
Male 3.91(.05)
Female 3.87(.04)
Severity  G0s 4.11(.05)
70s 3.83(.05)
80s 2.87(.08)

Variables n(%)
Very uncomfortable 13( 2.2
60s Somewhat uncomfortable 100(10.4)
ogrs  Newral 131 (14.3)
Somewhat comfortable 176 (19.4)
Very comfortable 455 (53.6)
Very uncomfortable 60 ( 4.4)
70s Somewhat uncomfortable 212(14.6)
1362 Neutral 231(17.8)
’ Somewhat comfortable 287(19.9)
Very comfortable 572 (43.3)
Very uncomfortable 29( 7.4
> 80s Somewhat uncomfortable 82(19.2)
1;418 Neutral 74 (16.3)
Somewhat comfortable 84(22.0)
Very comfortable 149 (35.1)




4. g8, W19 Wob7| 2R} Ao

R0 0Rl= BE

Y

d5olAe] R7iek ©op] A7E kel Aol ofmet 4

e FAEA AHEY] Hste] AE, WISk Tep] 24, 4

A 7t 9 TAE ARG EEE RrAgEA 2 4
g, 719k wop] BAlE ki 4k AL oF 13% A¥chks
A0 YERETHR=.13, p<.001).

4ol wsr 24 Asl, 949 EQ-5D9 Fio| wE 33
W 0.91FEEAF 0.00001%3 o149 4 Bagk>
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Table 4. The relationship among sex, chewing and speaking
difficulty and quality of life

Estimate SE t

AAAAA

Intercept 91 .00 149.08
Sex Male 06 .00 10.16™
Female .00 .00
Very uncomfortable -09 .02 -5537
Chewing Somewhat uncomfortable -05 .01 -4.40™
difficulty Neutral -02 .00 -1.95
Somewhat comfortable -01 .00 -.98
Very comfortable .00
Very uncomfortable -06 .02 -2.63"
Speaking Somewhat uncomfortable -05 .01 —4.21:
difficulty Neutral -03 .01 —2.68m
Somewhat comfortable -03 .01 -3.45
Very comfortable .00

"pK.01 " p<.001
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Note. EQ-5D=EuroQol-5 Dimension.
Figure 2. Comparison of quality of life
in two group by sex
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Figure 3. Comparison of depression
in two group by sex
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28 A48 Z7N71E Aoe ZAEIRTHTable 5).

Table 5. The relationship among sex, chewing and speaking
difficulty and depression

Estimate SE t

Intercept 2.14 18 11.62™

Male -1.37 .16 -8.827
Sex

Female .00

Very uncomfortable 2.44 48 5.14™
hewi Somewhat uncomfortable .88 25 356"
Chewing e iral 28 24 115
difficulty

Somewhat comfortable 42 23 1.86

Very comfortable .00

Very uncomfortable .97 74 1.32
Speaki Somewhat uncomfortable 1.03 30 3377
PEAXIN8  Neutral 37 26 141
difficulty

Somewhat comfortable 23 19 1.25

Very comfortable .00
~pK.001

V. =2 & Z=

2 avolde s EE 242 59 U8 U749
FAY QA ARE BAslel Selet w@EY Aty
W9 e Mﬂ— AWuT g Qe wep] EAPt
ol WEEe 9go) oW YPe FULAS AmEug
stk 2 epo] 2 Aol i 2ok} ko thewt 2
o},

il

A, U A4 =90 5 39.3%= W71 ZA7F Sl
2005WE SRIAZIIRALY] ARE AT BAEARS H
A0 WZH(Ministry of Health and Welfare, 2006), %2
ueh AA R 27.7%7 A7) EA7F okl Barskelh
20169 IAUARGURALY] ARE BEASE d9HYang &
Baek, 2020)°4= A =R 23.2%7F A7 2A7F Uk
I Husigloh oo Amelxd vt HA k9l F oF
40%= A71 2A7E okl SEekglar ofd A3 A+e] A
S Hws o =2 FAE UEgIth of2dt Aol o
T A B2t oA 1 OHD% FolE 5 31‘:} o]
A9 F dFes BEF 194 oY AU
A 2 AT A= 6541 OV—J =R
AP Aol2 st} HA| :IL EHH] A7
o HEAA Aol7F AN
A IR F 18.1%= ‘?——'_]_—E‘ & ] o] ofEgo &
oot 20139 SUARIERAY ARE BASt] A9
@A =(Choi et al.,, 2015) 84 409 5.8%7t Hol= A
o] olFty EHisiEd ol & A3 At thi Aolrt
At ol 7] ZAt fARHA T A ASoAE
|solA & A7 o 22 HEER TS| fEeE &
"oy IEu o7 & Aol digRel FUsAU RARRE

$29 HY ATE 2L 5 Qo W A AT Ue =

126

o wlgo] 7o) us) FIRIGEA ES PASIEILAS
AR Aole @AZE QIgie e, B dRo Fmzse
AR A wdsel tmeld W) B S0

7] —‘:Zﬂ] J‘*~ = Aog yehygth éu@] “}iEoﬂ

FE F 89 F Ao el WA HuEy, A7 AuolA &
3L AQETG A 4ol o WSSk AR RAEITE FA
3 A= o] A+E FoAE EarE HE JtKMoon et al.,
2015; Shin & Kim, 2015). 49 95k ¥7H= 219 A7 4
HE SHAL FHHoE g & EQl AAETE A7t
2 2 o 4o tigt BEErt woha yepde ojst HE 1
HofEH, 2 Aol g2 FAETt £ Aol dis &

o g 718 3’135}04 2229 A7 Aol sl TEAY
A Folal §EetgS 7FsAol it Egh 49 vEEE Bt
o o2 HAET IARLOIAY BEHTE o HF A o
A 7730 HelidE A TEshE Tl 49 BERE
ZARE A A7 wEY LRlE2 A7), o], A7), FY9
A gk TEst AR EeolA BEFe] A71H 49 STt
rhy @71k Z3ko] IATHOh, 2017). ol Agke F4d
SIk= tha zlol7t °‘°‘E} RIS oA YBLANY &
Hahol whet 4] fERolA 2 Afolg HolA| Yok Aol uf

2 Aol TR Fltt.

2 AFode 719 Tobl BAZE 49 wEo] ojWgt
FFe FUAE A™EY] Yoto] 719k Tobr] EAE 5@
AZ o] Zh 3o wt 9] TEoA Zolrt YEAE
AmEcitt. FAFCR 79t o] BAQ siAe Hi$-
EHHEED), BEHEHEE2), IA IERHEE3), B
L), As EHsH] EHEES) olgla, o F W¢
EHHEEDOE FHS Aol 7] 2 Top] BAY
St 7P Asiial sidsigict. Aol AdjolA g7Ieh o
7] BAe 49 BHERo e F= 90102 AL
7] A9 Afode vt kol 7] EAR Qs
BT S W &9 TEZrt #Asieldth Tep] EAY
ASolMe BHsHA R wASH Zol ¥ AV ta AZ
oF gt 49 WS fAdcks & XA of
23t A7 A A7 W] A BEF k459 49
HEEE golzdle 819U ARRITL Edl, A7l EAE
U Axo] o2 49 WEZrt FASIIAT FWop] &

_4

(o]

A9l ALoM= 1 EA7L Ausit At 4] wELs)
Aagt A9 diks fFuet k919 4 Soi49 dend

HEE Dol Fe] o
ARE AT T 5 Uek

A, el S A, A% T BAG IHe v
A= et 7o Zdeld WS olyurt § $8d
Ao= ZAHYL ol¥Y 92 ASL 3460 WA 8
A%l 2.008TR tha ¥ TEd @B of¥el S8
At B 0~ WY gel &3l 9% 98 AU o

B 5 o e e



etyict. Q1 S22 A4 2 A9y A7 1= FAF W
o] EAlote ddsH] A#Eo] QItAlmeida et al, 2011
Beekman et al., 1995). Tt WdAd3t o2 FYESE zol7t
EAslar ole2 AREEHH, AF, A FEZ DEcke
o o]9} Z2 UJERE QIste] @A ool e 272
Aoz Q& & Ak FHECHChoo et al, 2014; Kong
et al., 2020).

ES 2339 A7) EAle 20 9% FoUoh v
LIS A7) BAE o) EWd S 7| $-24o] 0.88H
7kt e %’7"@"3 L 9874 2444 U6
oh. TP EAlY AfolMe =2
<70l 1.03H 57}0}013} Iy o

]l mie EWdore =40l %7}01'11—13 %}91'4. E}‘?}
W4t BHE ptol FAF /9 2 HAA 0.0591 A
9] ZHT FE Hoj "Wep| EAl OE & A AnE 9
Aol Afole ta 7t aqtdEh Tep| A A9
Al B o off ‘BHEF o] LARH 7o) ZUlse Aoy
Uepdth APATold drjo] 9828 oE Ak sy
229 AAE HEAZle Y F/AZTA olojA Fofjo] 8
Qo] & £ Qioky FEskr QtKBarry et al, 2009:
Beekman et al., 1995; Lawrence & Jette, 1996). WzhA =
Ql 22 HIEA] AFHo® FEEojop Sh=t olF3t olF
oA 2 dte k9l 2o ¥FE F= A8 A7l A F
I 22 A 8905 stk Aol Y9gE Z=tt

[orsly, Ao AxmeERE Ago] FISE A9t T
s7] ZA7F o go] st ZAY $5= TS H A9
A& gRlsisith. A4, W79 depr] EAle 49wk
FEF= = 8Rlollen A, 7] EAle %20 ¥F= =
82190 SRIstgint. 2 79 dak= T, <9 € A EAle
Hgh A73A &4 A9 ALoARE ek Zo] ot (Im,
2017), HI% w3t 3F IR e9lEo] A= K71 9 Ut
7] ZAE 49 Tt AAska 9-80] T/t 5 Stk
ofmgte}. vt =Rl QI HISo] HX} F7t6ks AlHA
< TEeiEH FoET kolEo] e EANEY AHE wst
of =l A% EAY EAZ ZHIEA oldfsie ARl kEo]
Zasie} olgfek AL kolE0] A BAE dihske Wk
utEshs 712 ARE ASSHL Uelrt o]g9] AA 9 247 AE
£ 1% 9 953 A 2 A ARAE Agskes 2A7

Hobs AollA 2 A9 A= = 178} AtiolAe] e
oAt} o] thSiA AlAlSHz BZF Atka & 4= Qi
o A9 ARFIS that 2tk A, =159 A7 O
7] 249 AHE AR Slol A9 FE ARt
3]'] ol Aolth. 97 ARY EXe AUNATY
ZALY] AA] AEEHN o] Amo] ZIE 7|} dopr] A
—‘E FEOE FAE] Qo] =RIE9 A7 T EAE

l<>lI >i
[t o

d

ol

fﬂ?

q#ste] digste Adle AZE it wEkd 29 dFE
S Ariet Wl A9 AL Fel dis duE
WIE At =4, EQ- 5D°ﬂ ofRt e M= Wk 2
T4, AEE, dEE, =, == S 9

ron
H
H—
[
0|>|
o=
sl

e]

USE7| 2H|, 42 Hat 22 MEH Ak
IUAZYATAL 2016 ~ 20185 X2

gog o] HrIE 4 QUAUTKY. K. Lee et al., 2009). 1
Holl= Esty 2 Afolid= o] 5FEY i%’:}g B ==
o A9 SR ASuke ARSI FAIFeE 7)o Dot
7] BAZE 599 F ofudt JolA 49 wHEwo| FPHQ
S FU=AE BMokE Zart Sk wEbA ol g
T AT AEETIE A

Reference

Almeida, O., Alfonso, H., Pirkis, J., Kerse, N., Sim, M., Flicker, L.,
. Lautenschlager, N. (2011). A practical approach to

assess depression risk and to guide risk reduction strategies
in later life. International Psychogeriatrics, 23(2), 280-291.
doi:10.1017/s1041610210001870

Bae, S. Y., Ko, D. S, Noh, J. S., Lee, B. H,, Park, H. S., & Park, J.
(2010). Relation of physical activity and health-related quality
of life in Korean elderly. The Journal of the Korea Contents
Association, 1X10), 255-266. doi:10.5392/jkca.10.10.255

Beekman, A. T., Deeg, D. J., van Tilburg, T., Smit, J. H., Hooijer, C.,
& van Tilburg, W. (1995). Major and minor depression in later
life: A study of prevalence and risk factors. Journal of Affective
Disorders, 3&1-2), 65-75. doi:10.1016/0165-0327(95)00061-5

Barry, L. C., Allore, H. G., Bruce, M. L., & Gill, T. M. (2009).
Longitudinal association between depressive symptoms and
disability burden among older persons. Journals of
Gerontology Series A: Biomedical Sciences and Medical
Sciences, 6412), 1325-1332. doi:10.1093/gerona/glp135

Bruce, M. L., Seeman, T. E., Merrill, S. S., & Blazer, D. G. (1994). The
impact of depressive symptomatology on physical disability:
MacArthur studies of successful aging. American Journal of
Public Health, 8411), 1796-1799. doi:10.2105/ajph.84.11.1796

Choti, E. S., Lyu, J., & Kim, H. Y. (2015). Association between oral
health status and health related quality of life (EuroQolL-5
Dimension). Journal of Dental Hygiene Science, 154), 480~
487. doi:10.17135/jdhs.2015.15.4.480

Choo, J., Jeon, S., & Lee, J. (2014). Gender differences in
health-related quality of life associated with abdominal
obesity in a Korean population. BMJ open, 41). e003954.
doi:10.1136/bmjopen-2013-003954

Demura, S., & Sato, S. (2003). Relationships between depression,
lifestyle and quality of life in the community dwelling
elderly: A comparison between gender and age groups.
Journal of Physiological Anthropology and Applied Human
Science, 223), 159-166. doi:10.2114/jpa.22.159

Doran, P., Burden, S., & Shryane, N. (2019). Older people living well
beyond cancer: The relationship between emotional support
and quality of life. Journal of Aging and Health, 31(10),
1850-1871. doi:10.1177/0898264318799252

Farquhar, M. (1995). Elderly people’s definitions of quality of life.
Social Science & Medicine, 41(10), 1439-1446. doi:10.1016
/0277-9536(95)00117-p

127



ANX|ZHAT(H29H HAZ)

Furuta, M., & Yamashita, Y. (2013). Oral health and swallowing
problems. Current Physical Medicine and Rehabilitation
Reports, 1(4), 216-222. doi:10.1007/s40141-013-0026-x

Han, C., Jo, S. A., Kwak, J. H., Pae, C. U., Steffens, D., Jo, L., &
Park, M. H. (2008). Validation of the Patient Health
Questionnaire-9 Korean version in the elderly population:
The Ansan geriatric study. Comprehensive Psychiatry, 492),
218-223. doi:10.1016/j.comppsych.2007.08.006

Im, L. (2017). The effects of bolus viscosity and volume on temporal
measurements and aspiration of oropharyngeal swallowing
in  supratentorial  stroke  patients.  Journal  of
Speech-Language & Hearing Disorders, 243), 133-141.
doi:10.15724/js1hd.2017.26.3.012

Im, I, Lee, H. J., & Kim, H. (2019). The relationship among
subjective chewing function, chewing-related quality of life,
and depression: A structural equation modeling approach.
Journal of Rehabilitation Research, 232), 107-123.
doi:10.16884/jrr.2019.23.2.107

Jung, K. H,, Oh, Y. H,, Lee, Y. K., Oh, M. A, Kang, E. N,, Kim, S.
J.. ... & Hong, S. (2018). Policy report. 2017 National survey
of older Korean. Sejong: Korea Institute for Health and
Social Affairs.

Kang, E., Shin, H., Park, H., Jo, M., & Kim, N. (2006). A valuation
of health status using EQ-5D. The Korean Journal of Health
Fconomics and  Policy, 122), 19-43.  uci:G704
-001714.2006.12.2.002

Kim, G. Y., & Kim, H. (2019). Chewing and swallowing problems
and related factors in healthy community-dwelling older
adults. 7he Korean Data Analysis Society, 21(1), 423-436.
doi:10.37727/jkdas.2019.21.1.423

Kim, D. B., Yoo, B. S., & Min, J. S. (2011). Analysis of factors
affecting health inequalities among Korean elderly. Korean
Journal of Social Welfare Studies, 42X3), 267-290.
doi:10.16999/KASWS.2011.42.3.267

Kong, H. J., Jeon, H. J., & Joo, S. (2020). The association between
the number of chronic diseases and depressive symptoms
among Korean elderly men and women: The moderating
effect of marital satisfaction. Journal of the Korean
Gerontological ~ Society, 403), 511-530. doi:10.31888
/ikgs.2020.40.3.511

Kroenke, K., Spitzer, R. L., & Williams, J. B. (2001). Validity of a
brief depression severity measure. Journal of General
Internal Medicine, 149), 606-613. doi:10.1046/j.1525-1497
.2001.016009606.x

Koo, B. M., Lim, Y., & Chai, C. G. (2020). The effect of the home
environment on the relationship among walking limitation,
disability and depression of older people. Journal of the Korean
Gerontological ~ Society, 403), 543-563. doi:10.31888
/ikes.2020.40.3.543

Lawrence, R. H., & Jette, A. M. (1996). Disentangling the
disablement process. The journals of Gerontology Series B:

128

Psychological ~ Sciences and —Social —Sciences, 51(4),
S173-S182. doi:10.4135/9781412956208.n64

Lee, Y. H., Choi. J., Lee, J., Ryu, S. Y., Shin, M, H., & Kim, J. (2009).
A study on the application of the Korean valuation weights for
EuroQoL-5 dimension. Korean Journal of Health Education
and Promotion, 2&1), 1-13. uci:G704-000885.2009.26.1.002

Lee, Y. K., Nam, H. S., Chuang, L. H, Kim, K. Y., Yang, H. K,
Kwon, . S., . .. & Kim, Y. T. (2009). South Korean time
trade-off values for EQ-5D health states: Modeling with
observed values for 101 health states. Value in Health, 128),
1187-1193. doi:10.1111/j.1524-4733.2009.00579.x

Locker, D., Matear, D., Stephens, M., & Jokovic, A. (2002). Oral
health-related quality of life of a population of medically
compromised elderly people. Community Dental Health,
192), 90-97.

Moon, B. A., Jeong, S. R, Jang, J. Y., & Kim, K. Y. (2015).
Health-related quality of life by oral health behavior and
oral health status for the middle-aged people. Jjournal of
Korean Society of Dental Hygiene, 152), 197-204.
doi:10.13065/iksdh.2015.15.02.197

Oh, H. S. (2017). Important significant factors of health-related
quality of life (EQ-5D) by age group in Korea based on
KNHANES(2014). Journal of the Korean Data & Information
Science Society, 2503), 573-584. doi:10.7465
/ikdi.2017.28.3.573

Shin, H. S., & Kim, H. D. (2015). Association between the number
of existing permanent teeth and health-related quality of life
(BuroQol-5 Dimension) among adults: Findings from the fifth
Korea national health and nutrition examination survey,
2012. Journal of Korean Academy of Oral Health, 394), 303.
doi:10.11149/jkach.2015.39.4.303

Richmond, S., Chestnutt, L, Shennan, J., & Brown, R. (2007). The
relationship of medical and dental factors to perceived general
and dental health. Community Dentistry and Oral Epidemiology,
352), 89-97. doi:10.1111/j.1600-0528.2007.00296.x

Korea Centers for Disease Control and Prevention. (2019). The
seventh Korea national health and nutrition examination
survey (KNHANES VI-3) 2016~2018. Retrieved from
https://knhanes.cdc.go.kr/knhanes/sub03/sub03_02_02.do

Ministry of Health and Welfare. (2006). The third Korea national
health and nutrition examination survey (KNHANES III),
Activity limitation and health-related quality of life. Author.

Yang, C. M., & Baek, J. W. (2020) Association of depression with
chewing problems in Koreans: A cross-sectional study using
the Korea national health and nutrition examination survey
2016. Journal of Dental Rehabilitation and Applied Science,
341), 12-20. doi:10.14368/jdras.2020.36.1.12

Yang, M. A., Won, K. A., & Park, J. H. (2020). The Koreans time
use and satisfaction by age and region: Focusing on lifestyle
types. Korea Gerontological —Society, 4(X1), 23-32.
doi:10.31888/jkgs.2020.40.1.23



Appendix 1. Examples of chewing/speaking difficulty, EQ-5D, and PHQ 9
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