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ABSTRACT

Objectives: This study aimed to identify the relationships of oral and systemic health-related
characteristics with health-related quality of life (EQ-5D) in the elderly, and factors related to
quality of life were compared according to age subgroups classified as either younger (young-
old) or older (old-old) than 75 years of age. Methods: Data acquired by the Sixth Korean
National Health and Nutrition Examination Survey(KNHANES) from 2013 to 2015 were used,
and the research target was 3,124 people aged 65 years or older. A complex samples general
linear model was used to identify health-related quality of life factors. Results: Education,
economic activity, depression, stress, regular walking, self-rated oral health, pronunciation
problems, and unmet dental care had significant effects on quality of life in both young-old and
old-old participants. Marriage, income, number of systemic diseases, sleeping, and chewing
inconveniences were significant factors for the young-old but not in the old-old participants.
Instead, obesity and drinking were identified as significant factors in the old-old participants.
Conclusions: We reaffirmed that factors affecting health-related quality of life in older adults
differed by age group. We also confirmed the impact of oral health-related characteristics on
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this quality. Therefore, to improve quality of life for older adults, it would be efficient to divide groups
by age and develop and implement programs that take relevant factors into consideration.

Key Words: Elderly, Health-related quality-of-life(EQ-5D), KNHANES, Oral health
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Table 1. Participants’ sociodemographic characteristics according to age groups Unit: N(%)
. . Total Young-old Old-old *

Characteristics _ Division (N=3,124) (2,124 (N=1,000) p

Gender Male 1,339(41.9) 920(44.4) 419(37.3) <0.001
Female 1,785(58.1) 1,204(55.6) 581(62.7)

Marital status Married 2,081(65.1) 1,559(73.7) 522(49.0) <0.001
Unmarried 1,043(34.9) 565(26.3) 478(51.0)

Education level ~ <FElementary school 1,900(62.6) 1,202(57.3) 698(72.4) <0.001
Middle school< 1,224(37.4) 922(42.7) 302(27.6)

Household income Lowest 1,436(46.9) 831(39.0) 605(61.8) <0.001
Middle low= 1,688(53.1) 1,293(61.0) 395(38.2)

Economic activities No 2,107(68.6) 1,311(62.3) 796(80.5) <0.001
Yes 1,017(31.4) 813(37.7) 204(19.5)

" by complex samples crosstabs
Data are presented as unweighted number (weighted %)
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Table 2. Oral and general health-related characteristics of the subject according to age groups Unit: N(%)
. . Total Young-old Old-old *
Characteristics Division (N=3.124) (N=2.124) (N=1.000) p

General health-related characteristics

Number of systemic disease 3< 955(30.0) 619(28.0) 336(33.6) 0.020
2 932(30.0) 649(31.3) 283(27.6)
1 870(28.4) 589(28.2) 281(28.7)
No 367(11.7) 267(12.5) 100(10.1)

Obesity Underweight 101(3.2) 47(2.2) 54(5.1) <0.001
Obese 1,142(37.2) 813(39.1) 329(33.7)
Normal 1,880(59.5) 1,264(58.7) 616(61.2)

Depression Yes 196(5.9) 145(6.2) 51(5.2) 0.295
No 2,928(94.1) 1,979(93.8) 949(94.8)

Perceived stress High 548(18.4) 383(18.7) 165(17.7) 0.575
Low 2,509(81.6) 1,716(81.3) 793(82.3)

Sleeping hours <6 1,554(49 3) 1,083(51. 0) 471(45.9) <0.001
9< 345(11.3) 187(8.3) 158(16.8)
7~8 1,225(39.5) 854(40.6) 371(37.3)

Drinking more than once a month (n=3,070) Yes 1,124(36.4) 824(40.0) 300(29.5) <0.001
No 1,946(63.6)  1,281(60.0) 665(70.5)

Smoking status (n=3,058) Current smoker 299(9.4) 232(10.9) 67(6.5)
Ex-smoker 858(28.3) 574(28.4) 284(28.2) 0.001
Non-smoker 1 901(62.3) 1,292(60. 7) 609(65.3)

Regular walking No 1,888(60.5) 1,235(57.4) 653(66.4) <0.001
Yes 1,236(39.5) 889(42.6) 347(33.6)

Oral health-related characteristics

Periodontits No 1,642(51.9) 1,081(50.3) 561(54.9) 0.077
Yes 1,482(48.1) 1,043(49.7) 439(45.1)

Dental caries No 2,225(70.5) 1,559(72.5) 666(66.9) 0.007
Yes 899(29.5) 565(27.5) 334(33.1)

Number of remaining teeth =20 1,874(58.9) 2,124(65.3) 475(46.9) <0.001
<20 1,250(41.1) 725(37.7) 525(53.1)

Need for full or partial dentures No 2,458(79.1) 1,716(81.4) 742(74.7) <0.001
Yes 666(20.9) 408(18.6) 258(25.3)

Self-rated oral health Bad 1,592(51.2) 1,077(51.2) 515(51.3) 0.966
Good 1,532(48 8) 1,047(48.8) 485(48.7)

Chewing inconveniences No 1,702(55.2) 1,211(57.5) 491(50.8) 0.004
Yes 1,351(44.8) 882(42.5) 469(49.2)

Pronunciation problem No 2,360(77.0) 1,660(79.0) 700(73.2) 0.003
Yes 690(23.0) 433(21.0) 257(26.8)

Brushing frequency < 1/day 641(21.4) 377(18.4) 264(26.8) <0.001
2/day 1,385(43.9) 957(44.8) 428(42.3)
> 3/day 1,098(34.7) 790(36.8) 308(30.9)

Usage of oral crae products Not used 2,087(67.6) 1,339(62.9) 748(76.4) <0.001
Other products 484(15.2) 345(16.5) 139(12.8)
Interdental
products 553(17.2) 440(20.6) 113(10.9)

Unmet dental care Yes 880(28.4) 618(29.1) 262(27.3) 0.370
No 2,244(71.6) 1,506(70.9) 738(72.7)

" by complex samples crosstabs
Data are presented as unweighted number (weighted %)
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Table 3. Oral and general health-related characteristics of the subject according to age groups Unit : Mean®SE

* *

Characteristics Division Total p Young-old D Old-old p

EQ-5D index 0.865+0.004 0.888+0.004 0.823+0.009 <0.001

Sociodemographic characteristics

Age Younger 0.888+0.004 <0.001 0.894+0.005 0.099 0.834+0.009 0.050
Older 0.823+0.009 0.880+0.007 0.800+0.016

Gender Male 0.911+0.005 <0.001 0.927+0.005  <0.001 0.877+0.012 <0.001
Female 0.831£0.006 0.856+0.006 0.790+0.011

Marital status Married 0.891+0.004 <0.001 0.905+0.004  <0.001 0.853+0.010 <0.001
Unmarried 0.816+0.008 0.839+0.010 0.793+0.013

Education level iﬁg{lenmy 0.82940.006 <0.001  0.855+0.006 <0.001  0.79240.011  <0.001
Middle school< 0.924=+0.004 0.932+0.004 0.903+0.009

Economic status 1 quartile(lowest) ~ 0.8314+0.007 <0.001 0.852+0.008 <0.001  0.808+0.011 0.009
2 quartile < 0.895+0.005 0.911+0.004 0.8471£0.012

Economic activities No 0.847+0.006  <0.001 0.872£0.006 <0.001  0.810£0.010  <0.001
Yes 0.905+0.005 0.913+0.005 0.876+0.011

General health-related characteristics

Number of systemic disease =~ 3< 0.816+0.008  <0.001 0.842+0.008  <0.001 0.777+0.016 <0.001
2 0.875+0.007  0.008 0.895+0.007 0.033  0.832+0.014 0.124
1 0.889+0.007  0.125 0.910+0.007 0.364  0.850+0.014 0.361
No 0.906+0.009 0.921+0.010 0.871+0.019

Obesity Underweight 0.793+0.03¢  0.011 0.818+0.040 0.041 0.773+0.052 0.148
Obese 0.846+0.008  <0.001 0.875+0.007 0.005 0.782+0.018 <0.001
Normal 0.881+0.004 0.899+0.005 0.850+0.008

Depression No 0.870+0.004 <0.001 0.893+0.004  <0.001 0.829+0.009 0.001
Yes 0.780+0.016 0.812+0.015 0.708+0.036

Perceived stress Low 0.890+0.004 <0.001 0.910+0.004 <0.001  0.852%0.008  <0.001
High 0.767£0.012 0.794+0.012 0.711£0.026

Sleeping hours <6 0.858+0.006  <0.001 0.880+0.006 0.001 0.812+0.012 0.002
9< 0.807+0.015 <0.001 0.842+0.017  <0.001 0.775+0.024 0.002
7~8 0.890+0.005 0.906+0.005 0.857+0.010

r';‘;ﬁﬁng more thanoncea v 0.904£0.005 <0.001  0.91440.005 <0.001  0.87820.011  <0.001
No 0.845+0.006 0.870%0.006 0.804+0.011

Smoking status Current smoker 0.888+0.011  0.003  0.892%0.013 0.126  0.874%0.022 0.015
Ex-smoker 0.896+0.007 <0.001 0.924+0.006  <0.001 0.842+0.016 0.150
Non-smoker 0.850+0.005 0.870+0.006 0.814+0.011

Regular walking No 0.837+0.006  <0.001 0.865+0.006  <0.001 0.792+0.011 <0.001
Yes 0.907+0.005 0.917+0.005 0.884+0.010

Oral health-related characteristics

Periodontitis No 0.861+0.005  0.334 0.886+0.006 0.716  0.818+0.011 0.577
Yes 0.869+0.007 0.889+0.007 0.828+0.014

Dental caries No 0.871+0.005  0.009 0.893+0.005 0.027 0.827+0.010 0.384
Yes 0.850+0.007 0.873+0.008 0.813+0.013

Number of remaining teeth <20 0.846+0.007 <0.001 0.875+0.007 0.021 0.810+0.013 0.084
=20 0.878+0.005 0.894+0.005 0.837£0.010

" by complex samples general linear model
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Table 3. (continued) Unit : Mean=*SE

Characteristics Division Total D Young-old D Old-old P

g(frffuf‘e)z full or partial No 0.870+0.004  0.029  0.890+0.005 0131  0.828+0.009  0.294
Yes 0.8461+0.010 0.875+0.009 0.806%0.020

Self-rated oral health Bad 0.830+0.007 <0.001 0.859+0.007 <0.001 0.7760.014 <0.001
Good 0.9010.004 0.918+0.006 0.871£0.008

Chewing inconveniences No 0.910+0.004 <0.001  0.925+0.004 <0.001  0.8774£0.010  <0.001
Yes 0.8144-0.007 0.838+0.007 0.773%0.015

Pronunciation problem No 0.8900.004 <0.001 0.906+0.004 <0.001 0.85740.009 <0.001
Yes 0.78940.010 0.820+0.011 0.74340.020

Brushing frequency < 1/day 0.838+0.009 <0.001 0.866+0.011 0.005 0.802+0.014 0.034
2/day 0.8624-0.006 0.010 0.884=+0.006 0.031 0.819+0.013 0.196
= 3/day 0.8850.006 0.902=0.006 0.845+0.015

Usage of oral care products ~ Not used 0.856+0.005 <0.001  0.879+0.006 <0.001  0.820%0.009 0.358
Other products 0.86940.009 0.028 0.892+0.009 0.098 0.81540.022 0.352
Interdental 0.897-0.009 0.911-0.007 0.849-+0.031
products

Unmet dental care No 0.8870.004 <0.001 0.910+£0.005 <0.001 0.84740.008 <0.001
Yes 0.8080.009 0.834+0.009 0.758+0.021

" by complex samples general linear model

(p<0.05). 7471 =RlofAE 2|78k §H, F400%] F= F0J] B of ol whE o7} 2hRlE]A] oot
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Table 4. Factors associated health-related quality of life in total and age-subgroup

.. . Total Young-old Old-old
Characteristics Division 2 z z
B p B p p p

Sociodemographic characteristics

Age Younger 0.029 0.001 -0.005 0.502 0.025 0.088
Older

Gender Male 0.024 0.033 0.024 0.117 0.026 0.193
Female

Marital status Married 0.016 0.047 0.024 0.010 -0.005 0.730
Unmarried

Education level <Elementary school -0.038 <0.001 -0.030 <0.001 -0.056 0.001
Middle school<

Household income 1quartile(lowest) -0.016 0.026 -0.020 0.011 -0.008 0.542
2quartile <

Economic activities No -0.037 <0.001 -0.030 <0.001 -0.055 <0.001
Yes

General health-related characteristics

Number of systemic disease 3< -0.034 0.001 -0.035 0.004 -0.030 0.190
2 -0.006 0.540 0.010 0.389 0.001 0.950
1 0.010 0.345 0.005 0.659 0.019 0.370
No
Underweight -0.055 0.051 -0.054 0.121 -0.058 0.157

Obesity Obese -0.020 0.004 -0.011 0.097 -0.038 0.014
Normal
No 0.054 <0.001 0.041 0.006 0.088 0.008

Depression Yes
Low 0.072 <0.001 0.071 <0.001 0.078 0.002

Perceived stress High
<6 -0.015 0.014 -0.015 0.024 -0.015 0.236

Sleeping hours 9< -0.042 0.008 -0.037 0.021 -0.041 0.128
7~8

Drinking more than once a month ~ Yes 0.016 0.009 0.010 0.144 0.029 0.030
No
Non-smoker -0.007 0.622 -0.011 0.518 0.009 0.721

Smoking status Ex-smoker -0.017 0.102 -0.007 0.591 -0.031 0.080
Current smoker

Regular walking No -0.038 <0.001 -0.029 <0.001 -0.055 <0.001
Yes

Oral health-related characteristics

Periodontits No -0.003 0.723 -0.007 0.334 0.013 0.420
Yes

Denatl caries No -0.002 0.822 -0.004 0.574 0.004 0.801
Yes

Number of remaining teeth <20 0.013 0.084 0.010 0.237 0.018 0.200
>20

Need for full or partial dentures  No 0.004 0.679 0.011 0.246 0.004 0.838
Yes

" by complex samples general linear model(multiple regresstion analysis)
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Table 4. (continued)
Characteristics Division Total 7 Young-old 7 Old-old =
B P B P B p

Oral health-related characteristics

Self-rated oral health Bad -0.042  <0.001 -0.033  <0.001 -0.058 <0.001
Good

Chewing inconveniences No 0.023 0.002 0.030  <0.001 0.008 0.614
Yes

Pronunciation problem No 0.044  <0.001 0.038 0.001 0.055 0.002
Yes

Brushing frequency < 1/day -0.010 0.297 -0.014 0.234 -0.010 0.539
2/day -0.002 0.782 -0.005 0.556 0.001 0.927
= 3/day

Usage of oral care products Not used -0.009 0.373 -0.012 0.125 0.001 0.961
Other products -0.021 0.053 -0.017 0.084 -0.023 0.462
Interdental products

Unmet dental care No 0.043 <0.001 0.039 <0.001 0.052 0.013
Yes

F(p) 20.970(<0.001) 17.962(<0.001) 8.106(<0.001)

R’ 0.274 0.267 0.268

" by complex samples general linear model(multiple regresstion analysis)
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