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Background and Objectives Benign paroxysmal positional vertigo (BPPV) is one of the most
common causes of dizziness with a high recurrence rate. This study aimed to analyze the recur-
rence rate and the risk factors for recurrence using the Korean National Health Insurance Ser-
vice National Sample Cohort (NHIS-NSC 2002-2013) data.

Subjects and Method Patients aged 20 years or older who were diagnosed with BPPV in
the period of 2002-2012 and had at least 1 year of monitoring period were included in this study.
The diagnosis of BPPV was made when the code for BPPV (KCD-6 code H811) was used or
when canalith reposition therapy (EDI code MX035) was entered even in cases with different
diagnoses. The risk factors of BPPV recurrence were analyzed.

Results Of the total of 21355 patients diagnosed with BPPV, 5876 patients (28%) demonstrat-
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Fig. 1. The Kaplan-Meier estimation for recurrence of BPPV. The
recurrence rate was 28%. Of the patients with BPPV recurrence,
57% and 74% recurred within 12 months and 24 months of initial
diagnosis (vertical dashed lines), respectively. BPPV: benign par-
oxysmal positional vertigo.
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Fig. 2. Distribution of age at initial diagnosis of benign paroxys-
mal positional vertigo in cases with or without recurrences. The
proportion of recurrent cases within each age group rose above
30% for patients above and including the 6th decade. The num-
bers marked on the top of each bar represent the percentage of
cases with or without recurrences within each age group. The
percentage was marked with an asterisk () when it was above
30%. The difference of recurrence rates among the age groups
was statistically significant (x°=431.866, df=6, p<0.001).
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Table 1. Univariate Cox regression analyses of the overall HR related to the recurrence of benign paroxysmal positional vertigo over an

. No recurrence Recurrence
Variable HR (95% Cl) p-value
n (%) n (%)

Gender 0.001*
Male 4794 (75.1) 1589 (24.9) 0.904 (0.850—0.960)
Female 10685 (71.4) 4287 (28.6) 1

Age <0.001*
>65 years 3872 (66.0) 1997 (34.0) 1.312(1.232-1.397)
<65 years 11607 (75.0) 3879 (25.0) 1

Hypertension 0.019*
Yes 4820 (69.3) 2135 (30.7) 1.079 (1.013-1.150)
No 10659 (74.0) 3741 (26.0) 1

Diabetes mellitus 0.874
Yes 1219 (70.6) 508 (29.4) 0.992 (0.902-1.091)
No 14260 (72.7) 5368 (27.3) 1

Osteoporosis 0.021*
Yes 2539 (67.2) 1239 (32.8) 1.086 (1.012-1.165)
No 12940 (99.8) 4637 (0.2) 1

Chronic renal disease 0.160
Yes 100 (74.6) 34 (25.4) 1.276 (0.908-1.792)
No 15379 (72.5) 5842 (27.5) 1

Ischemic heart disease 0.016*
Yes 1933 (68.6) 885 (31.4) 1.099 (1.018-1.186)
No 13546 (73.1) 4991 (26.9) 1

Stroke 0.880
Yes 2165 (69.3) 961 (30.7) 1.006 (0.934-1.083)
No 13314 (73.0) 4915 (27.0) 1

Head trauma 0.374
Yes 256 (75.7) 82 (24.3) 1.104 (0.888-1.373)
No 15223 (72.4) 5794 (27.6) 1

Ear surgery 0.156
Yes 49 (66.2) 25(33.8) 0.753 (0.508~1.115)
No 15430 (72.5) 5851 (27.5) 1

Vestibular disease <0.001*
Yes 2944 (67.1) 1445 (32.9) 1.344 (1.266—1.427)
No 12535 (73.9) 4431 (26.1) 1

Headache <0.001*
Yes 7330 (70.8) 3017 (29.2) 1.155 (1.096—-1.217)
No 8149 (74.0) 2859 (26.0) 1

Autoimmune disease 0.120
Yes 2139 (69.6) 933 (30.4) 1.059 (0.985-1.139)
No 13340 (73.0) 4943 (27.0) 1

ssignificant p-values. HR: hazard ratio, Cl: confidence interval
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Table 2. Multivariate Cox regression analyses of overall HR related to the recurrence of BPPV in males

X >65 years <65 years
Variable p-value p-value
n HR (95% CI) n HR (95% CI)

Hypertension 0.360 0.128
Yes 1148 0.920 (0.769-1.100) 1146 1.126 (0.966—1.313)
No 672 1 3417 1

Diabetes Mellitus 0.542 0.424
Yes 345 0.936 (0.756—1.158) 306 0.903 (0.702-1.160)
No 1475 1 4257 1

Osteoporosis 0.542 0.681
Yes 151 0.909 (0.669—1.235) 56 0.882 (0.486—1.602)
No 1669 1 4507 1

Chronic renal disease 0.490 0.466
Yes 32 1.266 (0.648-2.475) 25 1.445 (0.537-3.884)
No 1788 1 4538 1

Ischemic heart disease 0.062 0.846
Yes 483 1.199 (0.991-1.452) 484 0.979 (0.794-1.208)
No 1337 1 4079 1

Stroke 0.978 0.353
Yes 594 0.998 (0.833—1.194) 474 0.904 (0.731-1.118)
No 1226 1 4089 1

Head trauma 0.066 0.603
Yes 47 1.925 (0.957-3.871) 92 0.889 (0.570—1.386)
No 1773 1 4471 1

Ear surgery 0.952 0.048*
Yes 5 —t 21 0.495 (0.247-0.993)
No 1815 4542 1

Vestibular disease <0.001* <0.001*
Yes 360 1.622 (1.346—1.954) 855 1.378 (1.189-1.59¢6)
No 1460 1 3708 1

Headache 0.384 0.055
Yes 801 1.076 (0.912-1.270) 1725 1.135(0.997-1.292)
No 1019 1 2838 1

Aufoimmune disease 0.345 0.675
Yes 281 1.113(0.891-1.391) 319 1.053 (0.826—1.344)
No 1539 1 4244 1

=significant p-values, Thone of the 5 patients with previous ear surgery showed recurrence of BPPV. HR: hazard ratio, Cl: confi-

dence interval, BPPV: benign paroxysmal positional vertigo
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Table 3. Multivariate Cox regression analyses of overall HR related to the recurrence of benign paroxysmal positional vertigo in females

. >65 years <65 years
Variable p-value p-value
n HR (95% CI) n HR (95% CI)

Hypertension 0.839 <0.001*
Yes 2615 0.988 (0.880—1.109) 2046 1.194 (1.083-1.316)
No 1434 1 8877 1

Diabetes Mellitus 0.627 0.167
Yes 655 0.964 (0.833-1.117) 421 1.151 (0.943—-1.405)
No 3394 1 10502 1

Osteoporosis 0.149 0.002*
Yes 1998 1.083 (0.972—1.206) 1573 1.172 (1.059-1.296)
No 2051 1 9350 1

Chronic renal disease 0.062 0.339
Yes 47 1.815 (0.972-3.392) 30 0.748 (0.412-1.356)
No 4002 1 10893 1

Ischemic heart disease 0.006* 0.706
Yes 972 1.193 (1.053-1.352) 879 1.026 (0.896—1.176)
No 3077 1 10044 1

Stroke 0.875 0.306
Yes 1167 1.010 (0.895-1.139) 891 1.071 (0.939-1.220)
No 2882 1 10032 1

Head frauma 0.616 0.901
Yes 63 1.127 (0.707—-1.794) 136 1.021 (0.735-1.419)
No 3986 1 10787 1

Ear surgery 0.333 0.600
Yes 14 0.693 (0.329-1.457) 34 0.847 (0.455-1.576)
No 4035 1 10889 1

Vestibular disease <0.001* <0.001*
Yes 890 1.333 (1.182—-1.505) 2284 1.292 (1.186—1.407)
No 3159 1 8639 1

Headache 0.065 <0.001*
Yes 2315 1.108 (0.994-1.234) 5506 1.200 (1.114-1.293)
No 1734 1 5417 1

Autoimmune disease 0.672 0.233
Yes 997 1.027 (0.908—-1.162) 1475 1.067 (0.959—-1.186)
No 3052 1 9448 1

xsignificant p-values. HR: hazard ratio, Cl: confidence inferval
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