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Background and Objectives The present study was aimed to investigate whether chronic
dizziness is associated with obstructive sleep apnea (OSA) in Korean adults.

Subjects and Method We analyzed data from the 2019—2021 Korea National Health and
Nutrition Examination Survey and enrolled 2323 participants over the age of 40 who complet-
ed the sleep health and dizziness survey. Participants were assessed for the risk of OSA using
the STOP-Bang questionnaire and then classified into three groups: low-, intermediate-, and
high-risk. Logistic regression analyses were used to identify the relationship between chronic
dizziness and OSA.

Results The intermediate-, high-, and intermediate/high-risk groups comprised older par-
ticipants with a higher proportion of male and higher body mass index compared to the low-
risk groups (all p<0.001). They also had higher rates of current smoking, high-risk alcohol
consumption, hearing loss, and a higher prevalence of anemia, stroke, hypertension, diabetes,
and dyslipidemia. The risk of chronic dizziness was significantly associated with the severity
of OSA. Compared to the low-risk OSA group, the risk of chronic dizziness was significantly
higher in the intermediate- (odds ratio [OR] 2.096; 95% confidence interval [CI] 1.507—2.913),
high- (OR 2.119; 95% CI 1.013—4.434), and intermediate/high risk OSA groups (OR 2.097;
95% CI 1.508—2.917) after adjusting for the relevant variables.

Conclusion These findings suggest that early detection and intervention of OSA may be

necessary to prevent the worsening of chronic dizziness in adults.
Korean J Otorhinolaryngol-Head Neck Surg 2023;66(12):815-23
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Participants from

2019-2021 Korea National Health and Nutrition Examination Surveys (n=22559)

Participants <40 years old (n=8725) ‘

Participants without survey of sleep health (n=1588) ‘

Participants without survey of dizziness (n=9505) ‘

Participants without records of income, body mass index,
neck circumference, smoking, drinking, and hypertension/
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Il

‘ Final enrollment (n=2323)
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STOP-Bang
(n=126)

Fig. 1. Flow diagram for participant selection.
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Table 1. Demographic features of enrolled patients

Severity of OSA
Total Low Intermediate High InTerr:ieﬁioTe/ ol sl
(n=2323) (n=1374) (n=823) (n=126) (n:g 49)
Age (yrs) 58.77+0.341 56.56+0.408 62.52+0.491 60.30+0.999 62.21+0.453 <0.001* <0.001*
Sex <0.001" <o0.001"
Male 793 (37.6) 230 (20.1) 452 (60.6) 111 (90.9) 563 (64.9)
Female 1530 (62.4) 1144 (79.9) 371 (39.4) 15(9.1) 386 (35.1)
Household income level 0.003"  <0.001"
Lowest 666 (27.8) 348 (24.1) 275 (34.0) 43 (32.6) 318 (33.8)
Low middle 590 (24.7) 367 (26.2) 193 (21.7) 30 (25.5) 223 (22.3)
High middle 563 (24.5) 352 (25.7) 181 (22.4) 30 (23 6) 211 (22.6)
Highest 504 (23.0) 307 (24.1) 174(21.8) 3(18.3) 197 (21.3)
Obesity (BMI, kg/m?) <0.001" <0.001"
<18.5 (underweight) 72 (2.8) 53 (3.4) 17 (1.5) 2(1.0) 19 (1.5)
>18.5 to <23 (normal) 863 (37.5) 621 (45.4) 224 (26.3) 18(17.7) 242 (25.1)
>23 to <25 (overweight) 548 (23.1) 307 (22.0) 214 (25.7) 27 (19.9) 241 (24.9)
>2510 <30 (obese I) 706 (30.4) 340 (25.1) 312(37.9) 54 (43.0) 366 (38.6)
>30 (obese II) 134 (6.2) 53(3.9) 56 (8.5) 25(18.5) 81(9.9)
Hypertension 1037 (40.2) 359 (22.5) 581 (66.9) 97 (73.8) 678 (67.9)  <0.001" <o0.001"
Diabetes 490 (19.3) 209 (13.5) 231 (26.0) 0 (42.0) 281(28.3) <0.001" <o0.001"
Dyslipidemia 843 (34.3) 447 (29.5) 339 (40.7) 7 (48.0) 396 (41.8)  <0.001" <0.001"
Anemia 367 (13.8) 232 (15.3) 121 (11.5) 4(10.0) 135(11.3) 0.020"  0.004"
Stroke 96 (3.5) 44 (2.4) 47 (5.5) 5(3.0 52(5.2) 0.001"  0.001"
Current smoker 295(12.7) 116 (8.6) 146 (18.4) (24 3) 179 (19.3)  <0.001" <0.001"
Heavy drinker 190 (9.0) 1(5.2) 93 (12.9) 6 (26.6) 129 (14.9)  <0.001" <0.001"
Hearing loss 500 (16.9) 230 (12.7) 239 (24.0) 1(19.7) 270(23.4)  <0.001" <o0.001"
Stress 726 (31.9) 427 (30.5) 256 (33.8) 3(35.6) 299 (34.0) 0.306 0.123

Analyzed using *ANOVA; Rao-Scott ¥ test; H-test; 'compared among three groups (low, intermediate, and high); “‘compared
between two groups (low and intermediate/high). OSA, obstructive sleep apnea; BMI, body mass index

Table 2. The estimated prevalence of dizziness according to the severity of obstructive sleep apnea

Severity of OSA
Total Low Intermediate High Inferr:izﬁlate/ svelue? o velue?
(n=2323) (n=1374) (n=823) (n=126) (n=949)
Difficult to maintain a standing position 127 (4.8) 58 (3.9) 2 (6.7) 7 (3.6) 69 (6.2) 0.012*  0.015*
Difficulty walking 113 (4.1) 46 (3.0) (6 4) 5(2.8) 67 (5.9) 0.001*  0.001*
Experience of falling 58 (2.0) 33(1.9) 23 (2.2) 2(1.4) 25(2.1) 0.818  0.850
Chronic dizziness 383 (15.4) 199 (13.5) 167 (19.2) 17 (14.1) 184 (18.4) 0.012*  0.004*

*analyzed by Rao-Scott %* test; 'compared among three groups (low, intermediate, and high); *compared between two groups
(low and intermediate/high). OSA, obstructive sleep apnea
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Table 3. Demographic features of chronic dizziness and control group

Chronic dizziness (h=383) Control (h=1940) p-value

Age (yrs) 61.45+0.774 58.28+0.365 <0.001"
Sex 0.005*

Male 114 (30.3) 679 (38.9)

Female 269 (69.7) 1261 (61.1)
Household income level 0.477

Lowest 124 (30.4) 542 (27.3)

Low middle 100 (24.2) 490 (24.8)

High middle 93(25.8) 470 (24.3)

Highest 66 (19.6) 438 (23.6)
Obesity (BMI, kg/m?) 0.011*

<18.5 (underweight) 22 (5.0) 50 (2.3)

>18.5to <23 (normal) 147 (42.8) 716 (36.5)

>23 to <25 (overweight) 94 (23.0) 454 (23.2)

>25to <30 (obese 1) 99 (23.4) 607 (31.7)

>30 (obese II) 21(5.8) 113 (6.3)
Hypertension 183 (43.6) 854 (39.6) 0.186
Diabetes 93 (22.0) 397 (18.8) 0.200
Dyslipidemia 152 (38.5) 691 (33.5) 0.118
Anemia (1 9.4) 286 (12.7) 0.003*
Stroke 6 (6.0) 70 (3.1) 0.016*
Current smoker 6(12.0) 249 (12.9) 0.694
Heavy drinker 1(5.9) 169 (9.6) 0.060
Hearing loss 130 (28.7) 370 (14.7) <0.001*
Stress 154 (44.4) 572(29.6) <0.001*

Analyzed using *Rao-Scott 7* test; Tt-test. BMI, body mass index
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