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Idiopathic Sudden Sensorineural Hearing Loss
Is Correlated with an Increased Risk of Stroke:
An |l-Year Nationwide Population-Based Study

Jae Sung Nam, Se Won Jeong, Su Jin Han, Jung Hyun Chang, and Hyun Seung Choi
Department of Otolaryngology-Head and Neck Surgery, National Health Insurance Service llsan Hospital, Goyang, Korea

Background and Objectives  Sudden sensorineural hearing loss (S-SNHL) occurs abrupt-
ly, developing rapidly within 3 days. The criteria for the diagnosis of S-SNHL are idiopathic
hearing loss of at least 30 dB over at least three serial test frequencies. This study estimated
whether S-SNHL increases the risk of stroke using Korean National Health Insurance Service
National Sample Cohort (NHIS-NSC 2002—2013) data.

Subjects and Method Among NHIS-NSC 2002—2013, we excluded the patients diagnosed
as S-SNHL or stroke in 2002. The patients who were diagnosed and treated as S-SNHL
(n=2510) and the comparison group (n=12550) extracted using propensity score matching were
enrolled. During an 11-year follow-up period until December 2013, the incidence of stroke
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Revised  January 5,2016 as hypertension, diabetes, and chronic kidney disease with Cox proportional hazard regression.
Accepted  January 9, 2016 Results According to our data, 10.8% of S-SNHL patients (among 2510) and 7.8% of the
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Head and Neck Surgery, 2.22-2.84), diabetes mellitus (HR, 1.62; 95% CI, 1.43—1.85). In terms of the type of strokes,
National Health Insurance S-SNHL increased the risk of ischemic stroke (HR, 1.18; 95% CI, 1.02—1.37).
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Conclusion S-SNHL appeared to be associated with an increased risk of developing stroke
after adjusting for other risk factors.
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Fig. 1. Definition of object. Among NHIS-NSC 2002—2013 data
(n=1025340), the patients treated as S-SNHL in 2002 for a year
were excluded (washout period). The patients diagnosed as S-
SNHL (n=2510) from January 2003 to December 2005 for 3
years (index period) and the comparison group (n=12550) ex-
tracted using propensity score matching were enrolled. During an
11-year follow-up period the risk of strokes between two groups
were analysed. NHIS-NSC: National Health Insurance Service Na-
tional Sample Cohort, S-SNHL: sudden sensorineural hearing loss.
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Table 1. Characteristics of the sudden sensorineural hearing loss (S-SNHL) group (n=2510) and the study population comparison

group (n=12550)

Variable S-SNHL group no. (%) Comparison group no. (%) p value
Stroke <0.001
No event 2239 (89.2) 11575 (92.2)
Event 271 (10.8) 975 (7.8)
Stroke subtype
No event 2239 (89.2) 11575 (92.2)
Hemorrhagic 39 (1.6) 176 (1.4)
Ischemic 232 (9.2) 799 (6.4)
Hypertension <0.001
No 1854 (73.9) 10689 (85.2)
Yes 656 (26.1) 1861 (14.8)
Diabetes Mellitus <0.001
No 1997 (79.6) 11355 (90.5)
Yes 513 (20.4) 1195 (9.5)
Chronic kidney disease <0.001
No 2481 (98.4) 12519 (99.8)
Yes 29 (1.6) 31(0.2)
Variables included in matching
Year of S-SNHL diagnosis
2003 774 (30.8) 3870 (30.8)
2004 860 (34.3) 4300 (34.3)
2005 876 (34.9) 4380 (34.9)
Age group 0.998
<20 252 (10.0) 1260 (10.0)
20-29 264 (10.5) 1320 (10.5)
30-39 407 (16.2) 2035 (16.2)
40—-49 482 (19.2) 2410 (19.2)
50—-59 494 (19.7) 2467 (19.6)
60—69 432 (17.2) 2165 (17.3)
>70 179 (7.1) 893 (7.1)
Gender 0.965
Male 1149 (45.8) 5752 (45.8)
Female 1361 (54.2) 6798 (54.2)
Residential area 0.899
Seoul 593 (23.6) 2975 (23.7)
Large city 580 (23.1) 2901 (23.1)
Smaill city 1111 (44.3) 5556 (44.3)
Rural 226 (9.0) 1118 (8.9)
Household income relative to the median 0.970
<20% 288 (11.5) 1449 (11.5)
20—-40% 347 (13.8) 1731 (13.8)
40-60% 439 (17.5) 2195 (17.5)
60—80% 587 (23.4) 2925 (23.3)
>80% 849 (33.8) 4250 (33.9)
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Table 2. Univariate and multivariate Cox regression analyses of overall hazard ratio related to stroke during an eleven-year follow-up

period
Variable Univariate pvalue Multivariate pvalue
HR (95% ClI) HR (95% CI)
Group
Comparison group 1 1
S-SNHL group 1.44 (1.26—1.65) <0.0001* 1.153 (1.01-1.32) 0.0418*
Gender
Male 1 1
Female 0.94 (0.84-1.05) 0.2716 0.81 (0.72-0.90) 0.0002*
Age
<20 0.43 (0.15-1.23) 0.1164 0.45 (0.16—-1.27) 0.1297
20—-29 1 1
30—-39 2.22 (1.17-4.23) 0.0149* 2.15 (1.13-4.08) 0.0202*
40—49 6.59 (3.65-11.87) <0.0001* 5.50 (3.05-9.93) <0.0001*
50—-59 13.53 (7.60—24.11) <0.0001* 9.33 (5.22—16.66) <0.0001*
60—69 25.92 (14.61-45.96) <0.0001* 15.13 (8.49-26.97) <0.0001*
>70 41.97 (23.56—74.77) <0.0001* 24.86 (13.88—44.58) <0.0001*
Household income
0-20% 1 1
20—40% 0.75 (0.61-0.93) 0.0075* 1.05 (0.85-1.30) 0.642
40-60% 0.70 (0.57-0.85) 0.0005* 1.02 (0.83-1.25) 0.8868
60—80% 0.73 (0.60-0.88) 0.0008* 1.00 (0.82—1.21) 0.95%96
80—100% 0.83 (0.70-0.99) 0.0369* 0.96 (0.81-1.15) 0.6628
Residential area
Seoul 1 1
Large city 0.98 (0.83—1.16) 0.7911 1.06 (0.89—1.25) 0.54
Smalll city 1.07 (0.92-1.23) 0.3729 1.10 (0.95-1.27) 0.1982
Rural 1.50 (1.23-1.83) <0.0001* 1.25 (1.02-1.52) 0.0304*
Diabetes
No 1 1
Mellitus
Yes 3.92 (3.48—4.42) <0.0001* 1.62 (1.43-1.85) <0.0001*
Hypertension
No 1 1
Yes 5.79 (5.18-6.47) <0.0001* 2.51 (2.22-2.84) <0.0001*
Chronic kidney disease
No 1 1
Yes 2.60 (1.47—4.58) 0.001* 0.73 (0.41-1.30) 0.2827

xsignificant p values. HR: hazard ratio, Cl: confidence interval, S-SNHL: sudden sensorineural hearing loss
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Table 3. Multivariate Cox regression analyses of overall hazard ratio according to stroke subtype during an eleven-year follow-up period

. Hemorrhagic stroke Ischemic stroke
Variable p-value p-value
HR (95% CI) HR (95% CI)
Group
Comparison group 1 1
S-SNHL group 1.01 (0.71-1.44) 0.9393 1.18 (1.02-1.37) 0.0273*
Gender
Male 1 1
Female 0.69 (0.53-0.91) 0.008* 0.82 (0.73-0.93) 0.0019*
Age
<20 1.87 (0.46-7.83) 0.933 - 0.9172
20—29 1 1
30-39 3.96 (1.17-13.47) 0.0275* 1.59 (0.74-3.44) 0.2374
40—49 6.68 (2.05-21.72) 0.0016* 5.29 (2.67-10.46) <0.0001*
50—59 8.07 (2.50—26.05) 0.0005* 9.95(5.10-19.42) <0.0001*
60—69 11.66 (3.62—37.49) <0.0001* 16.62 (8.54—32.34) <0.0001*
>70 16.95 (5.13-56.01) <0.0001* 28.10 (14.36—54.99) <0.0001*
Household income
0—20% 1 1
20—40% 1.15(0.70-1.87) 0.5834 1.03 (0.81-1.31) 0.8095
40—-60% 1.08 (0.67-1.73) 0.7531 1.00 (0.80—1.26) 0.9926
60—80% 0.81 (0.51-1.30) 0.3824 1.04 (0.84-1.28) 0.7315
80—100% 0.79 (0.51-1.22) 0.2905 1.00 (0.82—1.21) 0.9929
Residence
Seoul 1 1
Large city 1.26 (0.83—-1.91) 0.2838 1.02 (0.85-1.23) 0.8234
Smalll city 1.25(0.86—1.81) 0.2424 1.08 (0.92-1.27) 0.3532
Rural 1.53 (0.94-2.50) 0.0858 1.22 (0.98-1.52) 0.0815
Diabetes
No 1 1
Mellitus
Yes 1.14 (0.79-1.62) 0.4878 1.74 (1.51-2.00) <0.0001*
Hypertension
No 1 1
Yes 2.28 (1.67-3.10) <0.0001* 2.60 (2.27-2.98) <0.0001*
Chronic kidney disease
No 1 1
Yes 1.45 (0.45—4.61) 0.5327 0.64 (0.33-1.25) 0.1904

xsignificant p values. HR: hazard ratio, Cl: confidence interval, S-SNHL: sudden sensorineural hearing loss
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Table 4. Multivariate Cox regression analyses of overall hazard ratio in OPD-based patients during an eleven-year follow-up period

Hemorrhagic stroke

Ischemic stroke

Variable p-value p-value
HR (95% CI) HR (95% CI)
Group
Comparison group 1 1
S-SNHL group 0.68 (0.52-0.90) 0.0063* 1.23 (1.03-1.48) 0.0235*
Gender
Male 1 1
Female 0.88 (0.71-1.10) 0.2617 0.94 (0.80—-1.09) 0.3839
Age
<20 - -
20—-29 1 1
30-39 1.21 (0.22-6.60) 0.8282 1.72 (0.72—4.10) 0.22
40—49 6.41 (1.51-27.17) 0.0116* 5.07 (2.34-11.01) <0.0001*
50—-59 10.74 (2.62—43.99) 0.001* 8.60 (4.02—18.40) <0.0001*
60—69 13.83 (3.39—-56.40) 0.0002* 14.17 (6.64—30.22) <0.0001*
>70 20.69 (5.06—84.67) <0.0001* 20.33 (9.44-43.80) <0.0001*
Household income income
0-20% 1 1
20—-40% 0.94 (0.60—1.45) 0.7728 0.94 (0.70—-1.27) 0.4794
40—-60% 0.90 (0.61-1.35) 0.6196 0.95 (0.72-1.27) 0.9894
60—80% 1.18 (0.82—1.68) 0.3782 1.04 (0.80—1.36) 0.8844
80—100% 0.85 (0.61-1.19) 0.3474 1.09 (0.86—1.39) 0.7373
Residence
Seoul 1 1
Large city 1.05 (0.75—1.45) 0.7832 0.90 (0.71-1.13) 0.3662
Small city 0.85 (0.64—-1.15) 0.2943 1.05 (0.87-1.28) 0.5869
Rural 1.08 (0.72—1.63) 0.6986 1.26 (0.97-1.64) 0.0868
Diabetes
No 1 1
Mellitus
Yes 1.59 (1.25-2.02) 0.0002* 1.69 (1.42-2.00) <0.0001*
Hypertension
No 1 1
Yes 1.52 (1.22-1.91) 0.0003* 3.01 (2.55-3.55) <0.0001*
Chronic kidney disease
No 1 1
Yes 1.54 (0.55—4.28) 0.4128 0.51 (0.21-1.23) 0.1342

xsignificant p values. HR: hazard ratio, Cl: confidence interval, S-SNHL: sudden sensorineural hearing loss, OPD: outpatient de-

partment
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