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Abstract: Our objective in this study was to evaluate a causal relationship between vestibular 
pathological findings and climatic variations during the year (summer, autumn, winter, and 
spring). The study was conducted in a Brazilian clinic located in a tropical climate and having 
well-defined wmm and cold weather. For this retrospective study, our outpatients were the 
subjects, and the diagnosis was made on the basis of clinical (ear, nose, and throat) and elec­
tronystagmographic evaluation. Data were collected, matched with the year's seasons, and an­
alyzed for significance statistics. We found no significant differences among the illnesses in 
relation to the climatic seasons. We concluded that a correlation did not exist between annual 
seasons and vestibular disorders in our environment. 
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Seasonal cycles of several human illnesses, such as 
infectious diseases, stroke , and cardiovascular 
and respiratory diseases, could be attributed vari­

ously to changes in atmospheric or weather conditions 
in many countries. For example, respiratory human patho­
gens recur in wintertime, probably owing to cold air 
and low humidity [1]; seasonal changes in stroke mor­
tality have been associated with seasonal variation in 
both respiratory disease and temperature [2,3]; and phys­
iological changes seem to influence infectious diseases 
(although many unexplained features , such as melato­
nin, attend this case). We sought to determine whether 
some evidence exists of climatic changes to peripheral 
vestibulopathies or of some worsening of preexisting lab­
yrinthine diseases relative to seasonal changes annually . 

Statistics regarding vestibular diseases have been re­
ported in relation to age, gender, and illness distribution 
in a few studies: Mizukoshi et al. in 1988 [4]; Katsarkas in 
1994 [5]; Maudonnet et al. in 1998 [6]; and Uno et a1. 
in 2001 [7]. However, none of them correlates season­
ality with dizziness. The aim of our study was explore a 
correlation between annually occurring seasons and ves­
tibular diseases and the possible consequences of any 
such connection. 
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PATIENTS AND METHODS 

In this retrospective study, we observed 6,865 patients 
in our outpatient clinic. We studied recordings from 
both genders over the period from 1997 through 2000; 
ages ranged from 4 to 91 years. Complaints included 
dizziness, tinnitus , or hearing loss (or a combination). 
These patients underwent a clinical and audiometric 
evaluation and a computerized electronystagmographic 
measurement. The findings were classified according 
to season . From the original pool of 6 ,865 patients , we 
excluded 830 patients because their diagnosis was in­
conclusive, leaving a total of 5,645 subjects. 

The weather in Brazil, where we conducted our re­
search, is rainy tropical, and we have well-defined peri­
ods of wet and dry , with rainy , warm, cold, and dry sea­
sons. We wondered whether and how these weather 
factors influenced vestibular illnesses. The distribution 
of our annual seasons is as follows: Summer runs from 
December 21 through March 20 , autumn from March 
21 through June 20 , winter from June 21 through Sep­
tember 21, and spring from September 22 through De­
cember 20. 

The data gleaned from our study, which matched di­
agnosis with annual seasons, were submitted to Tukey's 
studentized range, and the difference among the sample 
rates proved to be significant (ex = .05). We did not 
find significant statistical difference among seasons 
considering the significance level of ex = .05 . 
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RESULTS 

The vestibular illnesses that we noted in our patients in­
cluded cervical and central disorders, Meniere's dis­
ease, metabolic disorders, migraine, otosclerosis, vas­
cular disorders, and vestibular neuritis. 

Table 1. Disease Distribution by Year in Summer 

Diagnosis 

Autoimmune diseases 
Central disorders 
Cervical disease 
Degenerative diseases 
Dysfunctional auditory tube 
Epilepsy 
Facial palsy 
Infectious diseases 
Meniere's disease 
Metabolic disorders 
Migraine 
Motion sickness disease 
Normal ENG 
Otosclerosis 
Ototoxicity 
Postural vertigo 
Sudden deafness 
Sudden deafness and dizziness 
Trauma 
Vascular disorders 
Vestibular neuritis 

Total 

ENG = electronystagmography. 

1997 

o 
5 

66 
o 
o 
o 
1 

o 
o 

42 
51 
o 

44 
16 
3 
8 
9 
o 
8 

74 
5 

332 

1998 

o 
1 

32 

2 

o 
16 
25 
37 
o 

71 
9 
4 
1 
6 
o 
7 

51 
3 

268 

1999 

2 

55 
3 
5 
o 
3 
2 
o 

38 
30 
o 

52 
9 
2 

5 
5 
5 
9 

69 
5 

300 

Table 2. Disease Distribution by Year in Autumn 

Diagnosis 

Autoimmune diseases 
Central disorders 
Cervical disease 
Degenerative diseases 
Dysfunctional auditory tube 
Epilepsy 
Facial palsy 
Infectious diseases 
Meniere's disease 
Metabolic disorders 
Migraine 
Motion sickness disease 
Normal ENG 
Otosclerosis 
Ototoxicity 
Postural vertigo 
Sudden deafness 
Sudden deafness and dizziness 
Trauma 
Vascular disorders 
Vestibular neuritis 

Total 

ENG = electronystagmography. 

186 

1997 

2 
5 

43 
o 
o 
o 
4 
2 
2 

52 
64 

83 
10 

2 
4 
6 
o 

16 
90 
10 

396 

1998 

o 
2 

67 
o 
3 

I 
3 

15 
41 
57 

I 

68 
11 

o 
4 
2 

11 
71 

4 

363 

1999 

1 
3 

66 

2 
2 

1 
39 
32 

I 

65 
3 

2 
4 
o 

15 
69 

310 

2000 

2 
o 

41 
2 

o 
o 
o 
o 
o 

42 
31 
o 

77 
II 

o 

3 
1 
8 

68 
3 

290 

2000 

o 
o 

74 
2 
2 

o 

1 

o 
59 
23 
o 

98 
14 

I 

1 
6 
o 

14 
77 

2 

375 
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The data were organized into tables according to 
their distribution by year and season (Tables 1-4). 
Other diseases (presbycusis, facial palsy, sudden deaf­
ness , trauma, motion sickness, dysfunctional pharyngo­
tympanic [auditory] tube, epilepsy, autoimmune dis­
eases, and vestibular degeneration) also were found, 

Table 3. Disease Distribution by Year in Winter 

Diagnosis 

Autoimmune diseases 
Central disorders 
Cervical disease 
Degenerative diseases 
Dysfunctional auditory tube 
Epilepsy 
Facial palsy 
Infectious diseases 
Meniere's disease 
Metabolic disorders 
Migraine 
Motion sickness disease 
Normal ENG 
Otosclerosis 
Ototoxicity 
Postural vertigo 
Sudden deafness 
Sudden deafness and dizziness 
Trauma 
Vascular disorders 
Vestibular neuritis 

Total 

ENG = electronystagmography. 

1997 

o 
3 

58 
o 
o 
o 

1 
o 

49 
65 

I 

85 
15 
3 
1 
8 
o 

21 
73 

5 

389 

1998 

2 

81 
o 
2 
o 
4 
o 

16 
31 
31 

3 
62 
10 

I 
2 
6 
o 
4 

80 
4 

340 

Table 4. Disease Distribution by Year in Spring 

Diagnosis 

Autoimmune diseases 
Central disorders 
Cervical disease 
Degenerative diseases 
Dysfunctional auditory tube 
Epilepsy 
Facial palsy 
Infectious diseases 
Meniere ' s disease 
Metabolic disorders 
Migraine 
Motion sickness disease 
Normal ENG 
Otosclerosis 
Ototoxicity 
Postural vertigo 
Sudden deafness 
Sudden deafness and di zziness 
Trauma 
Vascular disorders 
Vestibular neuritis 

Total 

ENG = electronystagmography. 

1997 

o 
6 

55 
o 
o 
o 
2 
1 
4 

33 
42 
o 

68 
12 
7 
3 
6 
o 

17 
70 

327 

1998 

o 

81 
4 
o 
o 
2 
3 

11 
25 
33 

2 

57 
9 

2 
3 
o 

17 
82 

4 

337 

1999 

o 
2 

57 
2 
o 
o 
4 
1 
o 

42 
47 

65 
7 

2 
4 
4 
o 

16 
57 

6 

317 

1999 

1 

o 
81 
o 
I 

o 
4 
3 
o 

53 
49 

3 
51 

5 
2 
5 

10 
o 

15 
70 

2 

355 

2000 

o 
57 

5 
6 
o 
3 
I 
o 

40 
38 

I 
84 
10 

4 

II 
o 

14 
63 

3 

342 

2000 

o 

54 
2 
o 
o 
o 
2 

o 
53 
27 
o 

76 
7 

I 

6 
o 

24 
77 

3 

334 
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Table 5. Other Diseases (n = 343 patients) Distributed by Year and Season 

Summer 

Other Diseases '97 '98 '99 '00 '97 

Barotrauma 2 
Brainstem lesion 
Carotid disorders 
Cerebeliopontine angle lesion 
Cochleovestibulopathy 
Conductive deafness 4 
Congenital disorder 
Cortical lesion 
Ethylic intoxication 
Meningitis 
Myasthenia 
Neurinoma (schwan noma) 
Otuloses 
Panic disorder 
Peridural complications 
Presbyvestibular disorder II 12 4 9 
Psychiatric disorder 
Surgery sequelae 
Temporomandibular joint dysfunction 3 
Vascular stroke 
Vertebrobasilar insufficiency 
Vestibular immaturity 

though less frequently. Data for these disorders are pre­
sented separately, because their incidence was lower 
(Table 5). In some patients, electronystagmographic re­
sults were normal. 

Then the data were submitted to a technical analy­
sis of variance using Tukey's studentized range (HSD) 
distribution for multiple comparison (variance level, 
a = .05; Table 1) . The data analysis showed no sig­
nificant difference among these tests, among the vari­
ous patient groups, and among the diseases in the dif­
ferent seasons by year. Data for each year's seasons 
were submitted to statistical analysis, as were data for 
each disease group, and were compared to each other 
(the same season - for instance, summer to summer) in 
each year. 

DISCUSSION 

The aim of this study was to determine whether a corre­
lation exists among vestibular diseases and climatic vari­
ations . Because our climate is marked by well-defined 
dry and wet periods, we sought to learn whether the 
weather could relieve or, in some cases, worsen certain 
seasonal disorders . 

A few recent epidemiological studies have investi­
gated vestibular disorders, but we did not find any that 
correlated weather and disease distribution. Our review 
shows that most of them are restricted to studies about 

8 

2 

Autumn Winter Spring 

'98 '99 '00 '97 '98 '99 '00 '97 '98 '99 '00 

3 7 2 4 
I 

1 
3 3 4 3 

2 

5 2 7 5 5 2 2 3 6 4 

6 I 13 
9 4 12 20 12 14 10 17 7 6 14 

I 

2 4 2 2 3 3 3 2 

5 4 5 2 2 

age, gender, and diagnosis [5,6,8,9] or about the dis­
ease [7,10,11] . 

In postmortem examinations of the brain and tempo­
ral bones of patients with vestibular neuritis, Baloh et 
al. [12] showed the loss of hair cells and an "epithelial­
ization" of the utricular macula and semicircular canal 
cristae; that is, the cochleovestibular organs suffer with 
the entire process . This study presented the first de­
scription of deafferentation in vestibular organs. 

Conraux [11] also reminded us that neuritis can 
damage the vestibular apparatus, and therefore we need 
to be able to diagnose and control the disease . 

We begin to consider that vestibular neuritis is an 
entity that could be related to the increase of influenza 
and other upper respiratory tract infections or other vi­
ruses (e.g., gastrointestinal viruses [13]) . Following this 
line of thinking , the next step, once the causal nexus 
has been confirmed, will be to elaborate the manner in 
which the infections exactly match with climate, in 
order to detect them and create prevention strategies, 
to increase accessibility to the adjusted treatment, and to 
develop efficient prevention methods such as vaccines 
(if such is possible), thus introducing the correct "med­
icine" at the correct time. Because we live in a devel­
oping country, we think first in terms of health preven­
tion and, in fact, our focus should be in primary care, 
wherein therapeutic and preventive implications may 
be considered. 
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Although the etiological diagnosis of vestibular dis­
eases remains uncertain, perhaps the discovery of an 
association between seasonality and some disorders 
should help us to prevent such illnesses and to prescribe 
earlier treatments. However, our study did not show 
any correlation in the data collected and analyzed by 
Tukey's studentized range (HSD) distribution. 

CONCLUSION 

Whereas, in fact, a correlation between seasonality and 
some determined complaints or illnesses does exist, the 
discovery of such findings in neurootology remain a 
distant reality . In this study, we found no evidence of 
a correlation between annual seasons and vestibular 
disorders in our environment. We recognize our limita­
tion to carry out this study and note that many further 
studies will be needed to elucidate this proposition. 

ACKNOWLEDGMENT 

The authors thank the technician, Mrs. Oliveira, from 
Penido Bumier Institute, for her efforts in regard to this 
research. 

REFERENCES 

1. Dowell SF. Seasonal variation in host susceptibility and 
cycles of certain infectious diseases. Emerg Infect Dis 
7(3):369-374,2001. 

2. Eng H , Mercer JB. The relationship between mortality 

188 

Bilecki et al. 

caused by cardiovascular diseases and two climatic fac­
tors in densely populated areas in Norway and Ireland. J 
Cardiovasc Risk 7(5):369-376, 2000 . 

3. Lanska DJ, Hoffmann RG. Seasonal variation in stroke 
mortality rates. Neurology 52(5):984-990, 1999. 

4. Mizukoshi K, Watanabe, Shojaku H, et al. Epidemiologi­
cal studies on benign paroxysmal positional vertigo in Ja­
pan. Acta Otolaryngol Suppl (Stockh) 447:67-72 , 1988. 

5. Katsarkas A. Dizziness in aging: A retrospective study of 
1194 cases. Otolaryngol Head Neck Surg 110(3):296-
301,1994. 

6. Maudonnet 0, Gutierrez F, Maudonnet E. Prevalence of 
vestibu10cochlear diseases in 4,825 patients. Int Tinnitus 
14(1):45-52,1998. 

7. Uno A, Nagai M, Sakata Y, et al. Statistical observation 
of vertigo and dizziness patients. Nippon libiinkoka Gak­
kai Kaiko 104(12):1119- 1125,2001. 

8. Pal'chun VT, Luchinkhin LA, Bulaev mo, Patrin AF. 
Results ofvestibulometric studies in relation to age. Vestn 
Otorinolaringol (2):21-24,1987 . 

9. Baloh RW, Enrietto J, Jacobson KM, Lin A. Age-related 
changes in vestibular function: A longitudinal study. Ann 
NY Acad Sci 942:210-219, 2001. 

10 . Von Luhmann M, Claussen CF, Aust G. Vestibulometric 
findings in post-influenza! vertigo. HNO 22( 12):368-371 , 
1974. 

11 . Conraux C. Vestibular neuritis [in French]. Rev Prat 
44(3):324- 327, 1994. 

12. Baloh RW, Ishyama A, Wackym PA, Honrubia V. Vesti­
bular neuritis: Clinical-pathologic correlation . Otolaryn­
gal Head Neck Surg 114(4):586-592, 1996. 

13. Goller JL, Dimitriadis A, Tan A, et al. Long-term features 
of norovirus gastroenteritis in the elderly. J Hasp Infect 
58(4):286-291,2004. 




