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Association between Risk of Obstructive Sleep Apnea and Subjective Health and
Health-Related Quality of Life of the Korean Middle-Aged and Elderly Population

Nu-Ri Jun'*, Min-Soo Kim'*, Jeong-Min Yang', Jae-Hyun Kim®*
'Department of Public Health, General Graduate School of Dankook University; “Institute for Health & Medical Policy, Dankook University; "Department of
Health Administration, Dankook University College of Health Science, Cheonan, Korea

Background: This study aimed to identified the relationship between the risk of obstructive sleep apnea, subjective health, and health-related
quality of life among the middle-aged and elderly population in Korea.

Methods: Adults aged 40 or older were extracted from the total 22,559 respondents to the 2019-2020 Korea National Health and Nutrition
Examination Survey VI, and secondary analysis was conducted on a total of 6,659 middle-aged and elderly people with no missing values.
Logistic regression analysis and multiple regression analysis were conducted to examine the relationship between obstructive sleep apnea risk
factors and subjective health as well as quality of life.

Results: The subjective health status decline in the high-risk group compared to the non-risk group for obstructive sleep apnea was statistically
significantly higher, with an odds ratio of 1.84 (p<0.001). The health-related quality of life was also statistically significantly lower by 0.02 points
(B, —0.02; p<0.001). As a result of subgroup analysis on specific variables, the association between the risk of obstructive sleep apnea and
subjective health and health-related quality of life was statistically significant depending on gender, sleep time, presence of depression,
household income, and number of household members. Based on the obstructive sleep apnea risk group, women had a higher correlation with
low subjective health and lower health-related quality of life scores than men. Sleeping time of more than 8 hours or less than 6 hours was more
associated with low subjective health and lower health-related quality of life score than sleeping time of 6-8 hours. Patients with depression
were more likely to have low subjective health than those without depression. The lower the household income level and the smaller the
number of household members, the higher the association with low subjective health and the lower the health-related quality of life score.
Conclusion: It is essential to recognize that the risk of obstructive sleep apnea not only directly affects sleep disorders but also impacts
individuals' subjective health and quality of life. Consequently, social support and education should be provided to raise awareness of this issue.
Particularly, programs for preventing and managing obstructive sleep apnea should target vulnerable groups such as women, individuals in
single-person households, low household income, and those with depression, aiming to improve their subjective health and quality of life.

Keywords: Health-related quality of life; Korea National Health and Nutrition Examination Survey; Diagnostic self evaluation; Obstructive sleep apnea
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Table 1. Characteristics of factors according to the Anderson model in research subjects

Subjective Health Health-related quality of life
- o
Characteristic Total no. (%) N(z)(.)%i ) N Eég/o) 2 pvaluer MeanSD TFvalue  povalue
Total 6,659 (100.0) 5,273 (79.2) 1,386 (20.8) 0.939+0.112
Obstructive sleep apnea 124.731 <0.001 11.710 <0.001
Risk group 2,926 (44.3) 2,108 (72.0) 818 (28.0) 0.922+0.130
Non-risk group 3,733 (55.7) 3,165 (84.8) 568 (15.2) 0.952+0.094
Gender 109.683 <0.001 9.570 <0.001
Male 2,775 (48.0) 2,299 (82.8) 476 (17.2) 0.952+0.100
Female 3,884 (52.0) 2,974 (76.6) 910 (23.4) 0.929+0.119
Age (yr) 26.516 <0.001 293.540 <0.001
4049 1,633 (30.3) 1,428 (87.4) 205 (12.6) 0.975+0.061
50-59 1,675 (30.9) 1,380 (82.4) 295 (17.6) 0.962+0.076
60-69 1,711(20.4) 1,310(76.6) 401 (23.4) 0.934+0.115
=70 1,640 (18.4) 1,155 (70.4) 485 (29.6) 0.881+0.152
Marital status 59.294 <0.001 177.830 <0.001
Married 5,161 (77.5) 4,211 (81.6) 950 (18.4) 0.950+0.097
Separated, divorced 1,259 (18.9) 883 (70.1) 376(29.9) 0.890+0.151
Single 239 (3.6) 179 (74.9) 60 (25.1) 0.942+0.111
Educational level
<Elementary school 1,657 (18.7) 1,099 (66.3) 558 (33.7) 177.220 <0.001 0.878+0.155 328510 <0.001
Middle school 835 (10.8) 631 (75.6) 204 (24.4) 0.926+0.121
High school 2,117 34.0) 1,752 (82.8) 365 (17.2) 0.958+0.084
>College 2,050 (36.5) 1,791 (87.4) 259 (12.6) 0.972+0.062
Household income level (million won) 220.375 <0.001 293.670 <0.001
<100 1,510(17.7) 992 (65.7) 518 (34.3) 0.875+0.160
100-200 1,669 (23.6) 1,304 (78.1) 365 (21.9) 0.940+0.100
200-300 1,662 (27.1) 1,405 (84.5) 257 (15.5) 0.959+0.085
>300 1,818 (31.6) 1,572 (86.5) 246 (13.5) 0.970+0.070
Residency region 0.955 0.329 3.910 <0.001
Metropolitan 2,820 (44.7) 2,266 (80.4) 554 (19.6) 0.945+0.107
Etc. 3,839 (55.3) 3,007 (78.3) 832 (21.7) 0.935+0.116
No. of household members 91.340 <0.001 190.830 <0.001
1 936 (10.5) 654 (69.9) 282 (30.1) 0.891+0.152
2 2,508 (31.2) 1,911 (76.2) 597 (23.8) 0.928+0.118
>3 3,215(58.2) 2,708 (84.2) 507 (15.8) 0.960+0.086
Current smoking status 1.167 0.281 -2.320 0.319
No 5,688 (82.8) 4,521 (79.5) 1,167 (20.5) 0.938+0.112
Yes 971 (17.2) 752 (77.4) 219 (22.6) 0.946+0.110
Monthly alcohol drinking status 66.893 <0.001 -13.600 <0.001
No 3,596 (49.8) 2,677 (74.4) 919 (25.6) 0.923+0.126
Yes 3,063 (50.2) 2,596 (84.8) 467 (15.2) 0.957+0.092
Strength exercise practice rate 33.397 <0.001 -10.190 <0.001
No 5,302 (78.4) 4,099 (77.3) 1,203 (22.7) 0.934+0.118
Yes 1,357 (21.6) 1,174 (86.5) 183 (13.5) 0.960+0.083
Sleep time (hr) 89.791 <0.001 124.250 <0.001
<6 1,454 (21.8) 1,028 (70.7) 426 (29.3) 0.907+0.143
6-8 4,875(73.2) 4,021 (82.5) 854 (17.5) 0.951+0.097
>8 330 (5.0 224 (67.9) 106 (32.1) 0.904+0.127

(Continued on next page)
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Table 1. Continued
Subjective Health Health-related quality of life
- o
Characteristic Total no. (%) Ni?i,i ) Ngég/o) 2 pvaluer MeanSD TFvalue  povalue
Depression 110.929 <0.001 10.380 <0.001
No 6,278 (94.9) 5,059 (80.6) 1,219 (19.4) 0.944+0.107
Yes 381 (5.1) 214 (56.2) 167 (43.8) 0.862+0.163
Stress level 148.693 <0.001 8.990 <0.001
Low 5,143 (76.1) 4,270 (83.0) 873 (17.0) 0.946+0.103
High 1,516 (23.9) 1,003 (66.2) 513 (33.8) 0.915+0.136
No. of chronic diseases 393.214 <0.001 241.780 <0.001
0 2,766 (46.6) 2,470 (89.3) 296 (10.7) 0.968+0.075
1 1,653 (24.4) 1,335 (80.8) 318(19.2) 0.944+0.099
2 1,184 (15.9) 859 (72.6) 325 (27.4) 0.919+0.131
>3 1,056 (13.0) 609 (57.7) 447 (42.3) 0.875+0.154
Inpatient use in the past year 103.352 <0.001 10.550 <0.001
No 5,833 (88.7) 4,736 (81.2) 1,097 (18.8) 0.945+0.104
Yes 826 (11.3) 537 (65.0) 289 (35.0) 0.893+0.150
Outpatient use in the past 2 weeks 190.310 <0.001 14.540 <0.001
No 4,385 (68.8) 3,699 (84.4) 686 (15.6) 0.953+0.094
Yes 2,274 (31.2) 1,574 (69.2) 700 (30.8) 0.910+0.137
Year 2.766 0.175 —2.570 0.001
2019 3,689 (50.4) 2,960 (80.2) 729 (19.8) 0.936+0.115
2020 2,970 (49.6) 2,313 (77.9) 657 (22.1) 0.942+0.109

SD, standard deviation.

*By Rao-Scott chi-square test. "By T-test or analysis of variance test.
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Table 2. Association between obstructive sleep apnea and subjective health

Subjective health
Variable
Odds ratio p-value
Obstructive sleep apnea
0.97 1.84 <0.001
Non-risk group Ref
Gender
Male Ref
Female 1.19 0.077
Age (yr)
4049 Ref
50-59 1.21 0.147
60-69 0.95 0.743
>70 0.88 0.454
Marital status
Married Ref
Separated, divorced 0.93 0.551
Single 1.66 0.023
Educational level
<Elementary school 1.61 0.000
Middle school 1.34 0.059
High school 1.20 0.105
>College Ref
Household income level (million won)
<100 1.89 <0.001
100-200 1.33 0.016
200-300 0.98 0.854
>300 Ref
Residency region
Metropolitan Ref
Etc. 0.96 0.642
No. of household members
1 1.05 0.733
2 1.09 0.397
>3 Ref
Current smoking status
No Ref
Yes 1.36 0.012
Monthly alcohol drinking status
No Ref
Yes 0.70 <0.001
Strength exercise practice rate
No 1.48 0.001
Yes Ref
Sleep time (hr)
<6 1.23 0.039
6-8 Ref
>8 1.63 0.002
Depression
No Ref
Yes 1.85 0.000

(Continued on next page)
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Table 2. Continued Table 3. Association between obstructive sleep apnea and health-
. e — related quality of life
Variable - Health-related quality of life
Odds ratio p-value Variable
B p-value
Stress level .
Obstructive sleep apnea
Low Ref
Risk group -0.02 <0.001
High 2.33 <0.001 .
Non-risk group Ref
No. of chronic diseases
Gender
0 Ref
Male Ref
! 1.68 <0.001 Female 001 0.001
2 2.23 <0.001
Age (yr)
>3 3.93 <0.001 4049 Ref
Inpatient use in the past year 5059 0,01 0.009
No Ref 60-69 0,01 0.002
ves 176 <0.001 >70 ~0.03 <0.001
Outpatient use in the past 2 weeks V—
No Ref Married Ref
VG 148 <0 Separated, divorced -0.01 0.036
Year Single ~0.02 0.021
2011 Ref Educational level
2020 118 0.044 <Elementary school ~0.03 <0.001
Ref, reference. Middle school -0.01 0.029
High school -0.01 0.028
oot o H, FAFAET} 2020991 F-F 201990 H5) >College Ref
TR A7}o] Ashe Q ZH|= 1.184[(p=0.044) SAF & {9 Household income level (million won)
<100 -0.04 <0.001
SH| =9F
].71] = 100-200 -0.01 0.010
200-300 0.00 0.212
3. A SHESE 95} 7478 B Afo| & 7i0] Ap 2300 Ref
Table 3 4 SUTEE NP UG B o] go| @ Redenoyreon
° R e - . Metropolitan Ref
WS gofstr] Al SAHSE BAES AR 4 e 0.00 0055
-‘*]’O]q' “‘]—‘HH /\Eﬂ ‘Q‘ H]‘(H@ l_oﬂ H]éﬁ %@i"ﬂ 75]‘?‘ A No. of household members
7 T k9] A2 0.02%(8, -0.02; p<0.001) EAHOE & 1 0.00 0.563
. 3 2 0.00 0.253
OJsHA W2 Aog UEth Aol o'l A g el Hl >3
3 247 T 4o ;é_l—‘% 0.0l@(ﬂ, -0.01; p:0.00D wotom, o Current smoking status
o] '50-5041 2l A ‘40-40AT ol wlaf 77 T 4k AL N Ref
. f s . Ye -0.01 0.051
0.013(8, -0.01; p=0.009), ‘60-6941'2 7-%- 0.013(8, -0.01; "5
. , Monthly alcohol drinking status
p=0.002), 70A] °]4F'Ql F< 0.038(8, —0.03; p<0.001) & No Ref
AFog [FoJoHA W& A o= yelEth AE4E7E V€9 Yes 0.01 0.003
e HA, APFE 9l A A7 T 419 HL O-Olﬁw, -0.01; Strength exercise practice rate
. s No -0.01 0.005
p=0.036), HI&' 7 0.028(8, -0.02; p=0.021)d BAZHL Yes Ref
= %9’]0]— ] —(—)-Eq J_J’—xﬁoj\ﬁo] ‘3—% 01—8]—, ?_]_ 76]"?— ‘EH% O] Sleep time (hr)
Aol vlsf A7 T 49 A2 0.038(B, —0.03; p<0.001), ‘& <6 ~0.01 <0.001
6-8 Ref
Z'91 A9 0.014(, -0.01: p=0.029), ‘TZ'2 A< 0.014(, )
>8 0.00 0.802
-0.01: p=0.028) A& F-oJstA Rt 7H4-50] 100 Depression
Tk 9 o5k ]l A% 3009t A oo vl A4 B 49 A2 No Ref
0.0478(8, —0.04; p<0.001), 1002005+ €<l 7% 0.014(, Yes 005 <0001
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Table 3. Continued

Health-related quality of life

Variable
B p-value

Stress level

Low Ref

High -0.02 <0.001
No. of chronic diseases

0 Ref

1 0.00 0.876

2 -0.01 0.054

>3 -0.03 <0.001
Inpatient use in the past year

No Ref

Yes -0.03 <0.001
Outpatient use in the past 2 weeks

No Ref

Yes -0.02 <0.001
Year

2019 Ref

2020 0.00 0.436

Ref, reference.

-0.01; p=0.010) BAIHCE FofolA ¥ Ao=
G SR o' Ql A oty @ of vl A7} T 449 A

£ 0.01(3, 0.01: p=0.003) BAXCZ FOJ5HA &3kt <
25 Axgo] ol - ‘ool vl A7} T 4] H2
0.01%(8, -0.01; p= 0005) AR FoJstA WteH, 4
A7bo] ‘6AIZE o]5F Q1 A9 ‘6-8A17F ol H13] 0.017(8, —0.01:
p<0.001) BAHCRE FootA Rt &350l = B 9l
£ 7o vlaf A7 T 4k9] A2 0.058(8, -0.05; p<0.001)
BAHOE FoolA 1gto EfA $20] U AS
2o vjg] A% T 4] A2 0.028(B, -0.02; p<0.001)
BAZHOE |ofotA @otrh. wHIER g= 30 ol A
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Table 4. Association between obstructive sleep apnea and subjective
health considering personal and household characteristics

Obstructive sleep apnea and
subjective health

Variable Non-risk .
e Risk group
OR OR p-value

Gender

Male Ref 1.61 0.000

Female Ref 2.09 <0.001
Sleep time (hr)

<6 Ref 1.89 <0.001

6-8 Ref 1.81 <0.001

>8 Ref 2.48 0.008
Depression

No Ref 1.80 <0.001

Yes Ref 2.64 0.000
Household income level (million won)

<100 Ref 1.92 <0.001

100200 Ref 2.32 <0.001

200-300 Ref 1.71 0.001

>300 Ref 1.71 0.005
No. of household members

1 Ref 2.53 <0.001

2 Ref 1.91 <0.001

>3 Ref 1.66 <0.001

Control variables: age, marital status, educational level, residency region, current
smoking status, monthly alcohol drinking status, strength exercise practice rate, stress
level, number of chronic diseases, inpatient use in the past year, outpatient use in the
past 2 weeks, and year.

OR, odds ratio; Ref, reference.

Fo& AL A9 14 A7%o] Askd 22H]|&= 2.09H)
(p<0.001), F4 A 1.614H(p=0.000) TAH = 3-OJoHA
EUTE FHARE 6AIZE ofsF FotollA Hial g FHFEE 9

ARl B 4 1ol A5k 22H]= 1.8941(p<0.001),
‘G-8AI7F HHL 1.81H1(p<0.001), ‘8AIZF oA ke 2. 48H]
(p=0.008) BA 2 0.2 F2l51A] &9kt $-&F0] Q= HetolA]
A SUREE A3l AL TJW 7A73o] Aok @ =H|
£ 2.648(p=0.000), 5] §i= A 1.808(p<0.001) &
AR oz Go5H] &Itk 7FEAS 1009 9 o]t oA
Had FHERESE T B T8/ Aol Aok =]
= 1.9281(p<0.001), ‘100-200%+ &' Hk2- 2.328](p<0.001),
200-3009F & Fe2 1.718}(p=0.001), 3005+ ¢ oJAF %ﬂ‘%
2 1.719(p=0.005) BAH = FolotA &t 7+ &
7l oA HA Y +ERSE 9Ll B S04 4%
o] #5d @ ZH|= 2.53H)(p<0.001), 29’9l ATk 1.91H]
(p<0.001), 378’91 A 1.6681(p<0.001) EAZ O Z 52
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Table 5. Association between obstructive sleep apnea and health-related
quality of life considering personal and household characteristics

Obstructive sleep apnea and
health-related quality of life

Variable Non risk .
. Risk group
B B p-value

Gender

Male Ref -0.01 0.000

Female Ref -0.02 <0.001
Sleep time (hr)

<6 Ref -0.03 0.001

6-8 Ref -0.02 <0.001

>9 Ref -0.04 0.000
Depression

No Ref -0.02 <0.001

Yes Ref -0.03 0.068
Household income level (million won)

<100 Ref -0.04 <0.001

100200 Ref -0.03 <0.001

200-300 Ref -0.01 0.001

>300 Ref -0.01 0.077
No. of household members

1 Ref -0.04 <0.001

2 Ref -0.02 <0.001

>3 Ref -0.01 <0.001

Control variables: age, marital status, educational level, residency region, current
smoking status, monthly alcohol drinking status, strength exercise practice rate, stress
level, number of chronic diseases, inpatient use in the past year, outpatient use in the
past 2 weeks, and year.

Ref, reference.
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