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Abstract

Objective: To explore the association of OSA with tinnitus in adults aged 20~69 years in the United
States. Methods: Using data from the National Health and Nutrition Examination Survey (NHANES)
2015~2016, the study included participants with complete study data and confounding factor in-
formation. Multivariate logistic regression analysis and subgroup analysis were used to investi-
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gate the association between OSA and tinnitus. Results: A total of 3175 participants were included
in the study. After adjusting for all covariates, multivariate logistic regression showed that OSA
was associated with tinnitus (OR = 1.52, 95% CI 1.16~1.99). In subgroup analyses, the association
of OSA with tinnitus was found in both the male and female groups (P < 0.05 in both). Conclusions:
In this study, we found that OSA is associated with tinnitus. Therefore, OSA is one of the risk fac-
tors for tinnitus.
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FEng 2 5 WA EERAR o BN A A0 S S S R B i, B R E (). EE
BN -0 ) 800 R AE 10%~15% 2 [A][2] . HARG Rl R EUE R AL, 2 HRAT N[ [2]. Fie. BE R
P A EEEPEZY . I R PR 2 EE0S B LGRS DR 3, W 040 2R R B [ — AN B AR A
%[3]-

B & {7F B IR 1P R 87 52 (Obostructive sleep apnea, OSA)s Hi T BRI 5 43 B 56 4 b WP i 3 35 B i o 2
(1, EEIGRFEIATEF . A K I B W I B 55 [4]. Wisconsin BRI BA Z1BIF 73 4 FH e 427 4521 A 45 4k
(AHD T3 E 30~70 & (1B A1) OSA Ui IE L, £ 33.9%1) 55 VAN 17.4% 1) %V 4G OSA (AHI > 5),
M2 13.0%(1) 55 M A1 5.6% ) 2ot G HH BEERE EZ OSA (AHI > 15) [5]. OSA i BE A B2 <t/
BF Ik, R AT R SR SR, SN2 RGN Z A E R AR, ik, O s, T
JAKN 2 BURERIE[6] [7]. FRHE S it Foql v, o ] 14 g 1f 25 OSA IR 280N 82% [8], 0 J5 Bl
B OSA BN 85% [9], H XU OSA Ui 71% [10], 2 BUBEIRIHE & o OSA B F N 65%
% 85% [11]. N -85 % (A1 B SRAR AR BURR . IRk, Ok AT 7T G OSA 5ot RSt
Kb, WHEEN, RZEE SN H[12] [13] [14]. ABFFCH H RS 56 E B g 55 746 A i i
(NHANES)WF 7L (1%, LAVPAl 20 & 69 % I RAE A H OSA 5HIS 2 [A 1 X R .
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2.2. HiSFrHmE

W PR RS, 0 “fEdER) 12 N H B, AR S H R ERREE 5 40 B Ei S I ] ()82 7
PR B 7 T 2 S R 7 195 e S R TR . OSA 18 ST S BERRBETE 1
B =A AN E . A1) i 12 DA NEEITI 3B b Q) EidE 2 AW, SEA 3L
FTRE. W BT IR, (3) 2 12 M A W B RS B B N 16~30 K. HH LK = HFPRER A AR AE AT —
T2 52 #iw g Ly OSA.

23. thZEE
Wy MERS ROR(EIEFE . ARIERE A ARPEYET & R SIAL) . HEACTE TN &

rh A B R R DA B) FRASTRR AN 1 G Bt 345 . S ARy “R . BN EGRAR” R ¢ T ER
S/AEBFRE" o s, SRR “20~39 %7 . “40~59 £ . “60~69 %7, )5 HIE 415y
Mo

A HEFE 4 (Body mass index, BMI)H 4 (2 /1) Bk A& i CR) P 7 th A, A A IE S MR E A 2
(BMI < 25 kg/m?). i E (BMI 25~29.9 kg/m?) FTAEfE(BMI > 30 kg/m?) . R A 2 M IRCR A F I 25 FR 3R 45
HRE R RIR 8 53 A9 AR AR 5 (— A= 22 /D IR0 100 32) < CARTWRAR# (— 26 FP IR AR T 100 52, (HIRAE5E
A AN ) BCLLE IR 0 (B 100 3¢, HATA JLRBURE R H) o AR I 8] 73 A 40 BEAR 2H (<7 ZNEF)
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Wy 23458 5% P 7 S AR A rh BRI A all 2 2 A 0T 7 5 1R 45 SR 8 (1 /8 F Interacoustics Titan (H
FAHAO AT R B, LAAR S o R 3ROSR o W 0t I 20 R AR 2 R E RS 3G 25 0 (MEC)
(1% IR & % 8 H Interacoustics AD226 BUIT /it 47 o WUHAE 7 % (5004 1 k. 2 k. 4 k. 6 k 1 8 kHz)
T AT A R AR, AT SR B HE R T RSN T 0.3 ml SR,
DA T 3458 5% AT e BB SRR o W J3 40 S8k e N AE 500 Hz. 1000 Hz. 2000 Hz 1 4000 Hz
T, P 1A KT 25 dB A H-.
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IR R —EE D B M s 5 e SONTE TAR R B FE 7E R e 75 i 5 AR BRYE TAE p R ER7EE
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OSA HHMZ [RIf Rk, FHRTBRAE N5 HAR B NP AE SIS PTG AR AT R . RSN THRN HR
F195% CI, LARAHEAEA P 1H.

BB BT IE G- 8 R (4.2.2 ) H AT, P <0.05 U EA Goit 225 s

3. &R
% 5 H R REEIE 1 PR, 5K, 3175 ANt H B 528 5n i 2 5 5 I
AR L o
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N 43.4 %, Ho4ork 1671 (50.9%), FiE 1504 A (49.1%). #id—F 12 5% (64.1%) &P F & E A,
I — 12 5% (67.2%) CASE S BRI E, il —FH2 535 (67.6%) A s b L BT . fEFRA AT
FeH, 1547 4(47.9%) 3 5E0E LN HEA OSA, 446 A (15.6%) 4% E XNHES . - OSA ()32 ik4 By
ZRESRIERE L (p=0.002). WAREF, i AL Fik. SR BMIL BGNIRGL . My 5575 |
fe L B BR S A 4L R 22 G e i U (p < 0.05).

HG AT OSA I LR A 2 K 5 logistic [B1A 43T 45 5 W& 2. HLAIE logistic U255 R, OSA 5
N A M 4 it 2 L (OR = 1.60, 95% CI 1.22~2.09). Ny 1 #t— 461 OSA 5H MY Ja] (A1 1,
BATHEAT T 2% logistic [7117. 7EHEEN F G5 A44F (B8 2: OR = 1.52, 95% CI 1.11~2.08) L Jz A 11
Giit S FIG R EFAE (B 3. OR = 1.50, 95% CI 1.15~1.95))5, XFPCBEAREE . &G, ERE TG
BE W T FRAE AR S, OSA 5 HNE R FAH (14 4: OR=1.52, 95% Cl 1.16~1.99).

OSA 5 H W FH SCPEINEZH 73 i 25 R an 14 2 o o #6040 45, PIANTEZH OSA 5 H g3 A S (P
< 0.05). #RIM, TEAZHES. BRARIS [A]. WRORARBL W Jo 45 SR R0 2 B2 85 4 2 I AL o0 AT Hpr, B AH D
IXAE 40~59 & AFUSZH . BEARIN (8] < 7 /NEWP2H . YRTOEE A W ) IR A R R P R . R,
TE AL B PR O I 03 43 2 B S 2 o A e, SRR DG PEANFE TG i IR 4HL . TR B JR s 2 A TG O
MR A R,

Table 1. Characteristics of participants in the NHANES 2015~2016
& 1. NHANES 2015~2016 & 5HM451E

N OSA
i F(n = 1608) #i(n = 1567) P

(D), PHIME £ FRifEiR 43.4 (0.5) 41.7 (0.5) 45.2 (0.6) <0.001

FERE(2) (%) <0.001
20~39 1326 (42.3) 772 (47.7) 554 (36.5)
39~59 1267 (41.8) 575 (37.4) 692 (46.5)
>60 582 (15.9) 261 (15.0) 321 (16.9)

£ (%) <0.001
Bk 1504 (49.1) 690 (44.0) 814 (54.6)
7 1671 (50.9) 918 (56.0) 753 (45.4)

Tl (%) 0.048
L= 1029 (16.1) 476 (14.6) 553 (17.7)
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VT EAAN 977 (64.1) 514 (65.0) 463 (63.1)
T EA 689 (11.2) 347 (11.0) 342 (11.4)
Ho At A 480 (8.6) 271 (9.3) 209 (7.7)
USURAR L (%) 0.009
BB B 1162 (32.8) 650 (35.4) 512 (30.0)
CASES 18 F 2013 (67.2) 958 (64.6) 1055 (70.0)
HEKF (%) 0.099
LR 644 (12.3) 312 (10.7) 332 (14.0)
Rl 705 (20.1) 355 (20.6) 350 (19.6)
ek 1826 (67.6) 941 (68.7) 885 (66.4)
BMI (kg/m2) (%) <0.001
<25 867 (29.3) 587 (38.2) 280 (19.7)
25~29.9 976 (30.5) 509 (31.9) 467 (29.0)
>30 1332 (40.1) 512 (29.9) 820 (51.3)
IR S (%) <0.001
AN S 2 1899 (57.7) 1038 (63.3) 861 (51.5)
DLRG IR 647 (23.6) 277 (20.4) 370 (27.1)
UAE R 629 (18.7) 293 (16.3) 336 (21.4)
W 7745 % (%) 0.138
e 2955 (94.0) 1508 (94.8) 1447 (93.3)
H 220 (6.0) 100 (5.2) 120 (6.7)
HA3 (%) 0.002
T 2729 (84.4) 1446 (87.3) 1283 (81.2)
H 446 (15.6) 162 (12.7) 284 (18.8)
RIS I T] (7N IRF) (%) 0.134
<7 757 (20.8) 334 (19.2) 423 (22.6)
7~9 2084 (71.1) 1096 (72.2) 988 (70.0)
>9 334 (8.1) 178 (8.6) 156 (7.5)
W 75 2% 5% (%) 0.003
T 2133 (63.5) 1162 (68.1) 971 (58.4)
H 1042 (36.5) 446 (31.9) 596 (41.6)
15 F B 214 25 (%) 0.153
T 2943 (93.3) 1515 (94.2) 1428 (92.3)
H 232 (6.7) 93 (5.8) 139 (7.7)
15 FH Bl T 25 (%) 0.981
& 3140 (98.4) 1593 (98.4) 1547 (98.4)
H 35 (1.6) 15 (1.6) 20 (1.6)
54 1111 (%) <0.001
T 2252 (75.2) 1243 (80.4) 1009 (69.6)
H 923 (24.8) 365 (19.6) 558 (30.4)
B PR (%) <0.001
& 2750 (90.1) 1448 (93.1) 1302 (86.7)
H 425 (9.9) 160 (6.9) 265 (13.3)
Lo ML 7 (%) 0.236
" 2977 (95.2) 1527 (95.9) 1450 (94.4)
H 198 (4.8) 81 (4.1) 117 (5.6)
1. OSA, BHZEVEMERRFPINET; BMI, fAEIREL
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Table 2. Logistic regression analysis of the association between obstructive sleep apnea and tinnitus

2. FAEMHERITIRE £ 5 EISHEXMAY Logistic B1Y3 5347

PR 1
iR 2
iR 3
B 4

OR
1.60
1.52
1.50
1.52

95% ClI
1.22~2.09
1.11~2.08
1.15~1.95
1.16~1.99

P
0.002
0.02
0.01
0.005

TEe B 1. OREE; RO 2 U T AR

EHE 2. (RS . OR, f3ALL: CI, EfFX[H.

PEA . AR ASWPIRBLAIEC R KT B 3 a2 (92Lht iR % 1 e
MRAFIE] . BMIL WK DL . s BEPRP . (CoME s AR 4 FERERY 3 AOBLA R 70T ik MRd Bk

us g

N
e

NHANES 2015-2016
n=9971

>

5204 <20 or >69%

y

HENS 5%
n=3437

y

REAPNI NS 5%

n=3175

T bR

Figure 1. Selection flow diagram of participant from NHANES 2015~2016
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Figure 2. Subgroup analysis of the association between OSA and tinnitus
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6 o B A R AL AR R M ML A1) 5 2 R ELAE P B 45 SR 18] 4 BLANE W 1 B2 4045 I » SR E FRIR  ph 22
RS I, W X 2 I E B AMENLE], AT RRCEAG[19]. BRI, R R AR B — AN IR B
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