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SUMMARY 

Objective: The present study was to examine the seasonal distribution of 

vertigo and to retrospectively investigate the correlations between vertigo 

and climatic variables in a region, where the continental climate is 

dominant.  

Method: Fifty-two cases, who applied to our clinic with the complaint of 

vertigo in between July 2015 and June 2017 and were diagnosed with 

peripheral vertigo, were included in the study. Meteorological parameters 

were obtained from YYY weather station.  

Results: When examining the distribution of the cases by seasons; it was 

determined that although the number of cases increased in the autumn 

months. A statistically significant correlation also was not determined 

between seasonal parameters evaluated and vertigo (p>0.05). When 

regression analysis individually was performed in terms of causality 

between climatic parameters and vertigo, the causality in all variables, 

except for the minimum air temperature during the period of evaluation, 

was found to be significant.    When the difference between sudden short 

term changes in seasonal variables and the values identified on the day of 
the episode was evaluated, there was a statistically significant difference 

for all parameters of evaluation except for precipitation (p<0.05). 

Conclusions: The results of the study revealed that the number of cases 

increased in the months when seasonal changes with distinct differences in 

temperature occurred. The results of the related studies in the literature are 

different from each other. Therefore, we have concluded that it is possible 

to evaluate clearly the correlation between climatic parameters and vertigo 

only with studies involving different climatic regions.   
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ÖZET 

Amaç: Bu çalışmada karasal iklimin hakim olduğu bir bölgede baş dönmesinin mevsimsel dağılımını ve iklim 

değişkenleriyle olan korelasyonlarını retrospektif olarak araştırılması amaçlanmıştır 

Yöntem: Bu çalışma Temmuz 2015-Haziran2017 yılları arasında periferik vertigo tanısı alan 52 olgu dahil edildi.  

Hastaların tanı ve tedavi dönemlerine ait meteorolojik parametrelere Sivas Meteoroloji istasyonundan ulaşıldı. 

Bulgular: Çalışmada yer alan olguların aylara göre dağılımına bakıldığında hemen hemen her ayda vertigo tanılı olgu 

ile karşılaşıldığı görüldü. Mevsimlere göre olguların dağılımına bakıldığında sonbahar aylarında olgu sayısında artış 

olduğu izlenmekle birlikte istatistiksel açıdan anlamlı bir ilişki saptanmadı (p>0.05; p=0.230). Değerlendirilen iklimsel 

parametreler ile vertigo arasında da istatistiksel açıdan anlamlı bir ilişki saptanmadı (p>0.05). İklimsel parametreler ile 
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vertigo arasındaki nedensellik açısından tek tek regresyon analizi yapıldığında değerlendirme yapılan periyodda ki 

minimum hava sıcaklığı dışında tüm değişkenlerde nedensellik anlamlı bulundu.    İklimsel değişkenlerde yaşanan ani 

kısa dönem değişiklikler ile atağın olduğu günde tespit edilen değerleri arasındaki fark değerlendirildiğinde yağış 

miktarı dışında tüm değerlendirme parametrelerinde istatistiksel açıdan anlamlı bir farklılık söz konusu idi (p<0.05). 

Sonuç: Sonuçlarımız sıcaklıkta belirgin değişim olan mevsim dönüşlerinin yaşandığı aylarda olguların arttığını ancak 

istatistiksel olarak mevsim ile vertigo arasında anlamlı bir ilişki olmadığını göstermektedir. Literatürde bu konuda 

yapılmış olan çalışmaların sonuçları birbirlerinden farklılıklar göstermektedir. Bu nedenle iklimsel parametreler ve 

vertigo arasındaki ilişkinin net olarak değerlendirilmesinin ancak farklı iklim bölgelerini içeren çalışmalar ile mümkün 

olacağı kanısındayız.  

Anahtar sözcükler: Mevsim, hava durumu, periferik vertigo, nedensellik  

INTRODUCTION 

Vertigo is a symptom occurring by stimulation or 
dysfunctions of the vestibular system. Vertigo and 

dizziness is a problem that influences 
approximately 20-40% of the general population1 . 
Vertigo and dizziness may occur with non-
vestibular reasons based on vestibular disorders 
such as benign paroxysmal positional vertigo 
(BPPV) or Meniere's disease; cardiovascular 
diseases, hypertension, psychiatric disorders or 
side effects of various drugs2. 

Studies investigating the correlation between 

vertigo, associated with peripheral vestibular 
pathologies in which numerous factors play a role 
in the etiology, and environmental factors such as 
climatic conditions and air pollution have been 
remarkable in recent years 3-10. However, 
pathophysiological mechanisms underlying the 
seasonal distribution of dizziness have still 
remained uncertain. Since climatic variables can’t 

be controlled experimentally, seasonal variables 
observed in every season such as humidity, 
precipitation, temperature, etc., would have 
different effects on vertigo.   

By considering the results of a limited number of 
studies conducted on this issue in the literature, 
the present study was aimed to investigate the 
retrospectively seasonal distribution of vertigo 
and the correlations between vertigo and climatic 
variables in a region, where the continental 
climate is dominant, such as YYYY.  

MATERIAL AND METHODS 

The present study included 52 cases who applied 

to otorhinolaryngology Outpatient clinic of 
Cumhuriyet University between July 2015 and 
June 2017 due to the complaint of vertigo and 
were diagnosed with peripheral vertigo via 
history, physical examination, audiological 
examination, and positional tests and whose files 
were accessed from the archive of our hospital.  

Signed consents of all the cases included in the 
study were obtained, and those who agreed to 
participate in the study were included in the study. 

Approval was taken from Cumhuriyet University 
Clinical Trials Ethics Committee, and the study 

was conducted in accordance with the Declaration 
of Helsinki.  

Cases with findings in their history, suggesting 
central vertigo and whose neurological evaluation 
supported this diagnosis were excluded from the 
study.  All cases who were identified to have 
symptoms compatible with peripheral vertigo in 
their history were subject to detailed Ear Nose 
Throat (ENT) and systemic examinations. The 

cases identified with pathology in tympanum 
and/or middle ear after ENT examination were 
excluded from the study. Spontaneous nystagmus 
examination, walking examination, cerebellar 
tests, and neurological examination was 
performed in the systemic examination; the cases 
whose examination results suggested neurological 
disease were excluded from the study.  

All cases whose examination results indicated 
peripheral pathology were assessed from pure 

sound audiometry, distinguishing speaking and 
thresholds of receiving, and tympanometric 
evaluation.  As a result of these evaluations, cases 
with results of hearing loss and pathological 
tympanometry indicating interior ear or middle 
ear pathology were excluded from the study.  

Complete blood count, biochemical evaluation, 
vitamin B12, and folic acid values are routinely 
asked in our clinic for the cases, who are thought 
to have peripheral vertigo, in order to eliminate 

metabolic disorders that may lead to vertigo. 
Cases, who were identified to have pathology as a 
result of these examinations, were excluded from 
the study.  

Individuals, who had typical symptoms for 
peripheral vertigo; complaints of spinning short 
term dizziness, which is triggered by head 
movements, nausea, and vomiting; and no other 
neurological and otologic pathology, were 
included in the study.  

The Dix-Halpike maneuver was performed in all 
of the cases. cVEMP (Cervical vestibular evoked 

myogenic potentials) (Otometrics ICS Chartr EP 
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200; Denmark)was also applied to all the cases 
which could show compliance to the test or did 
not have contraindication (neck problems etc.) for 
the test.   

Meteorological data, including mean monthly 
temperature, relative humidity, atmospheric 

pressure, precipitation, and maximum and 
minimum temperatures, were used for evaluation. 
Three-year climatic and environmental data by the 
days between 2015 and 2017 belonging to 
diagnosis and treatment periods of the cases were 
obtained from YYYY Directorate of Meteorology. 
In order to investigate the correlations between 

climatic and basic environmental data and 
peripheral vertigo, meteorological values obtained 
10 days before the onset of the disease (based on 
the day when patient’s complaints were started) 
and in a 21-day period after the start of the 
treatment were used.   

Every year was divided into four seasons as spring 
(March 1-May 31), summer (June 1-August 31), 
autumn (September 1-November 30), and winter 
(December 1-February 28/29) in order to evaluate 
the seasonal distribution of peripheral vertigo.  

It was also paid attention for the cases to reside in 
the city center or districts of YYY to ensure that 

they were exposed to homogenous environmental 
factors in terms of similar climatic and 
environmental conditions.  

Statistical Analysis 

The data were analyzed using the Statistical 
Package of Social Science (SPSS Inc., Chicago, 
IL) for Windows version 23.0. The data were 
assessed by using chi-square test, dependent 

samples t-test (Paired Sample t-Test), and 
Pearson’s correlation test. Simple linear 
regression analyses were interpreted at 95% of 
confidence level. One-Sample t-Test was used to 
investigate whether or not climatic data had 
differences in the recent period. Level of 
significance was taken as 0.05.  

RESULTS 

The average age of 52 cases who applied to our 
clinic due to complaint of vertigo and were 

diagnosed with peripheral vertigo via clinics, 
history, examination, and Dix-Halpike maneuver 
was 50.23 ± 12.92 years (min/max: 13 – 76 
years), the average age of the male patients was 
51.74 ± 9.41 years (min/max: 33 – 73 years), the 
average age of the female patients was 49.03 ± 
15.20 years (min/max: 13 – 76 years).  
When the distribution of the cases included in the 

study based on months and gender was examined, 
it was observed that there were cases diagnosed 
with vertigo almost in every month; 55.8% (n=29) 
of the cases were female, and 44.2% (n=23) of the 
cases were male (Graphic 1). Graphic 2 showed 
the distribution of cases when the whole study 
period was divided into months. Accordingly, the 

number of cases were observed to increase in 
August, September, and November.  

 

 

Graphic 1: Distribution of the cases by months and gender 
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Graphic 2: Distribution of the cases as the whole study period was divided into months 

Nystagmus was identified in 86.5% (n=45) of the 
cases with peripheral vertigo; direction of 
nystagmus was rightward for 53.3% (n=24) and 
leftward for 46.7% (n=21).  Nystagmus identified 

in the cases was horizontal in 60% (n=27) and 
horizontal-rotatory in 40% (n=18). 85.5% (n=46) 
of the cases had complaint of nausea and 46.2% 
(n=24) had vomiting.  

As the cases were evaluated in terms of the 
number of vertigo episodes experienced within a 
year, 32.7% (n = 17) had the history of episode 
once a year, 13.5 % (n = 7) twice a year, and 
53.8% (n = 28) three times or more a year. There 

was no statistical correlation between episode 
frequency of the patients and seasons (p > 0.05). 

When examining distribution of cases with 

peripheral vertigo by seasons; it was determined 
that 17.31% (nWinter= 9) in the winter months, 
21.15 % (nSpring= 11) in the spring months, 25% 
(nSummer= 25) in the summer months, and 36.54% 
(autumn = 19) in the autumn months were followed 
up, respectively. When the distribution of the 
cases was evaluated by seasons, it was determined 

that although the number of cases increased in the 
autumn months, there was no statistically 
significant correlation (p>0.05; p=0.230).  

Table 1 summarizes meteorological parameters 
obtained 10 days before the onset of symptoms 
and in a 21-day period after the start of the 
treatment based on the onset day of complaints of 
cases with peripheral vertigo. As indicated in the 
table, there was no statistically significant 

difference between meteorological parameters 
obtained in the 10-day period before the onset of 
symptoms and in the 21-day period after the start 
of the treatment (p > 0.05). A statistically 

significant correlation was not also determined 
between climatic parameters evaluated in the 
study and vertigo (p>0.05). However, climatic 
parameters were observed to have a significant 
correlation with each other (p < 0.05) (Table 2). 
Because there was a correlation between climatic 
variables, it was impossible to estimate the 

number of patients by including all climatic 
variables in the model. Estimation of the number 
of patients by using climatic characteristics 
individually was possible with simple linear 
regression analysis. In Table 3, the causality 
relationship was found to be significant in all 
variables except for the variable of minimum 

temperature in the analyses performed using a 
total of 7 models. However, when the regression 
analysis was individually performed in terms of 
the causality between climatic parameters and 
vertigo, the causality was found to be significant 
all variables in the 31-day period evaluated except 
for minimum temperature (Table 3).  

When assessing the difference between sudden 
short term changes (5 days before episode) 
experienced in climatic variables and values 

determined on the day of episode, there was a 
statistically significant difference in all parameters 
except for precipitation (p<0.05) (Table 4). 
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Table 1: Mean value of every meteorological parameter obtained 10 days before the onset of symptoms and 
in the 21-day period after the start of the medical treatment  

Meteorological Parameters 
 

Mean ±SD Minimum  Maximum  P value 

Tmin (
0
C) Before  4.518 ± 8.261 -11.540 16.390 0.587 

After  4.274 ± 7.907 -10.095 16.715 

Tmax(
0
C) Before 17.893 ± 10.868 -4.400 34.150 0.556 

After 17.537 ± 10.606 -2.355 33.035 

T mean (
0
C) Before 10.535 ± 9.472 -8.330 24.200 0.615 

After 10.291 ±  9.225 -6.500 24.295 

RH Before 60.574 ± 10.735 39.930 79.240 0.924 

After 60.683 ± 10.876 41.683 78.840 

Rf  Before 1.122 ± 1.402 .000 5.730 0.384 

After .974 ± 1.134 .000 4.815 

PMin Before 871.003 ± 2.423 866.310 877.280 0.274 

After 871.389 ± 2.596 866.430 878.560 

PMax Before 874.513 ± 2.574 868.980 880.680 0.171 

After 874.938 ± 2.585 871.040 881.280 

PMean Before 872.916 ± 2.446 867.890 879.190 0.210 

After 873.329 ± 2.519 869.200 879.995 

Tmax; Maximum Temperature, Tmin; Minimum Temperature, Tmean; Mean Temperature, RH; Relative 

humidity, Rf; Precipitation, PMin; Minimum Atmospheric Pressure, PMax; Maximum Atmospheric 

Pressure, PMean; Mean Atmospheric Pressure 

 

 

Table 2: The correlation analysis based on the number of patients  
  Tmin 

(
0
C) 

Tmax(
0
C) RH Rf PMin PMax PMean 

Number of 
patients 

r .285 .342 -.428 -.306 .237 .156 .216 

p .185 .138 .083 .166 .229 .314 .250 

Tmax; Maximum Temperature, Tmin; Minimum Temperature, Tmean; Mean Temperature, RH; Relative 

humidity, Rf; Precipitation, PMin; Minimum Atmospheric Pressure, PMax; Maximum Atmospheric 

Pressure, PMean; Mean Atmospheric Pressure 

 

 

Table 3: Simple linear regression models of climatic characteristics based on the number of patients  
 Independent 

Variable 

β Significance Standard  

Deviation 

R
2
 

Model 1 Tmax(
0
C) 0.207 <0.001 2.52 0.715 

Model 2 T mean (
0
C 0.278 0.002 3.15 0.556 

Model 3 RH 0.067 <0.001 2.36 0.75 

Model 4 Rf 2.078 0.02 3.82 0.348 

Model 5 PMin 0.005 <0.001 1.97 0.827 

Model 6 PMax 0.005 <0.001 1.97 0.827 

Model 7 PMean 0.005 <0.001 1.97 0.827 

Tmax; Maximum Temperature, Tmin; Minimum Temperature, Tmean; Mean Temperature, RH; Relative 

humidity, Rf; Precipitation, PMin; Minimum Atmospheric Pressure, PMax; Maximum Atmospheric 

Pressure, PMean; Mean Atmospheric Pressure 
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Table 4: Mean values of climatic variables monitored and evaluated on the day of the episode  

Meteorological 

Parameters 
 

Mean ±SD Minimum Maximum P value 

Tmin (
0
C) 0.82 ± 5.73 -9.70 14.20 <0.001 

Tmax(
0
C) -0.88 ± 4.83 -10.60 10.10 <0.001 

T mean (
0
C) 0.07 ± 4.59 -9.80 11.30 <0.001 

RH 1.14 ± 12.96 -40.70 38.80 <0.001 

Rf 0.37 ± 4.02 -12.30 20.10 0.110 

PMin -0.83 ± 4.52 -14.60 10.60 <0.001 

PMax -1.01 ± 4.39 -9.50 11.70 <0.001 

PMean -0.89 ± 4.34 -10.80 11.80 <0.001 

 

Tmax; Maximum Temperature, Tmin; Minimum Temperature, Tmean; Mean Temperature, RH; Relative 

humidity, Rf; Precipitation, PMin; Minimum Atmospheric Pressure, PMax; Maximum Atmospheric 

Pressure, PMean; Mean Atmospheric Pressure 

 

DISCUSSION 

When considering the results obtained from the 
present study, it was observed that there was no 
correlation between the number of patients 
diagnosed with vertigo and climatic 
characteristics; however, there was a 
unidirectional causality between them. The results 

obtained from causality evaluation would help 
researchers in related studies to be conducted in 
our region for estimating how many patients with 
vertigo would be followed up in which season by 
climatic variables. The obtained results indicate 
that the increases in precipitation, humidity, 
pressure, maximum, and mean temperature may 

lead to an increased incidence in patients with 
vertigo. Evaluation with annual climatic variables 
was observed to be different when assessing the 
difference between sudden short term changes (5 
days before episode) experienced in climatic 
variables and values determined on the day of 
episode. Accordingly, it was concluded that the 

number of cases with vertigo should be expected 
to increase if sudden changes such as increase or 
decrease occur in climatic variables.  

Various studies revealed that existing diseases or 
current health conditions of individuals might be 
influenced by atmospheric conditions, and some 
people were more susceptible to weather 
condition compared to others. In a study 
conducted in Canada and Germany independently, 
vertigo was observed at a high rate such as 26% 

among the symptoms followed in relation to 
weather conditions in Germany 3 .  

There are several studies emphasizing that there 

might be a correlation between vertigo and 
seasons. However, pathophysiological 
mechanisms underlying this correlation have still 
remained uncertain. Therefore, it should not be 

ignored that studies investigating epidemiological 
and risk factors about vertigo and dizziness may 
help developing new hypotheses and alternative 
treatment methods regarding pathophysiology 11, 

12. 

 

A 3-year period retrospective study conducted by 
Çağlar et al.,(4) on 245 patients with BPPV in 
2013 pointed out that the number of patients 
increased particularly in the winter months.  The 
same study also revealed that there was a 

statistically significant negative correlation 
between the number of patients and temperature. 
Similarly, in the study conducted by Mariani et 
al., [5] in 2008 on 575 cases, they showed that 
there was a negative correlation between weather 
temperature and the disease and the frequency of 
episodes was associated with changes of 

temperature. Differently, from these studies, the 
present study indicated that sudden changes in 
temperature led to the occurrence of cases with 
vertigo rather in increasing number. However, it 
was thought that this difference was associated 
with the fact that YYY province already has a 
cold continental climate, and annual mean 
temperature is about 3 C0 and lower.  

Whitman and Baloh 6 compared the number of 
cases diagnosed with BPPV in March, April, and 

May and the number of the cases in the remaining 
months of the year in a hospital in Boston in order 
to reveal the correlation of BPPV both with 
seasons and vitamin D deficiency and showed that 
the number of cases was higher in the spring 
months than the other months of the year for a 5-
year period. However, they stated in their study 

that it would not right to associate this directly 
with vitamin D deficiency monitored in 
individuals during these months.   
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Various studies reported that there might be the 
unequal seasonal distribution for vertigo, 
Meniere’s disease, and paroxysmal vestibular 
vertigo; however, they were monitored more 

frequently in spring and winter months 7, 13, 14. 
Pereira et al., 9 investigated seasonal distribution 
of cases with vertigo and dizziness in a tropical 
region and the correlation to climatic variables in 
their study and they revealed that there was a 
significant correlation between vertigo and 
dizziness and seasons. The present study 

concluded that vertigo was rather observed in 
winter and late spring, showed a negative 
correlation with humidity (r = -0.374; p = 0.013) 
and precipitation (r = -0.334; p = 0.020). Even 
though there are the studies also from Italy and 
Taiwan besides the study of Pereira et al., (9) 

supporting that vertigo was observed more 

frequently in winter-spring, the presence of 
studies indicating that there was a peak for 
vestibular neuronitis in the summer in Pakistan 
and there was no correlation between vestibular 
diseases and seasons in Brazil should not be 
ignored 5, 13, 15, 16. Thus, there are distinct decreases 
of temperature in the months when seasonal 
transitions are observed since YYYY province is 

in continental climate zone. Accordingly, it was 
observed that the number of cases increased 
dramatically although it was not statistically 
significant in the present study in the months 
when seasonal transitions occur (August, etc.). 
Since most of the above-mentioned studies were 
conducted in different climatic zones, we 

concluded that this was associated with the reason 
for the difference between the results.   

Today, there are numerous hypotheses suggested 

explaining the reason why cases with vertigo are 
seen rather in the spring and winter months. The 
fundamental reference point of many of these is 
that increased upper respiratory infections seen 
more frequently in these seasons, and allergic 
diseases can trigger the development of vertigo 
symptom by influencing inner ear 17-19. However, 

there have been no studies with a high level of 
evidence verifying these hypotheses.  

Another speculative hypothesis suggested to 
explain the correlation between vertigo, and 
climatic factors are that warm or arid climate 
conditions lead to vertigo by influencing systemic 
fluid and electrolyte balance and causing fluid 
involvement in the inner ear through the release of 
natriuretic peptides — imbalanced fluid in 
labyrinth results in episodes of vertigo in 
Meniere’s disease 20.  

Gürkov et al., 21 investigated whether or not there 
was a correlation between vertigo episodes seen in 
Meniere’s disorder and atmospheric pressure.  
Results of their study pointed out that there might 

be a significant correlation between the change of 
atmospheric pressure and the onset of episodes.  
Change of mean pressure, especially on the day 
just before episodes of patients was found to be 
significant.   

In their study, Schmidt et al.,10 examined the 
correlation between atmospheric pressure and 
Meniere’s disease, and they pointed out that 
atmospheric pressure and humidity variations had 

an effect on the exacerbation of symptoms. The 
results of their study indicated that low daily 
atmospheric pressure caused the complaints of 
tinnitus and aural fullness as well as increased 
episodes of vertigo in the patients. When 
atmospheric pressure was below 1013.25 hPa, 
episodes of cases were determined to be observed 
at a rate of 23% more. In addition, the results of 

this study indicated that there were 1.56 times 
(95% CI 1.23, 1.96) greater risk for an episode on 
the days with low pressure and high humidity 
compared to days with high pressure and low 
humidity.  Likewise this study, Pereira et al. 9  
stated in their study that there was a negative 
correlation between atmospheric pressure and not 

only patients with Meniere’s disease but also 
patients applying to the emergency room with 
complaints of vertigo. The result obtained related 
to changes in pressure in the present study were 
similar to those of the study by Pereira et al., 9 . 
Changes of pressure were rather negative in the 
pre-episode period and on the day of the episode, 
which made us think that there might be a 
correlation between low pressure and episodes.  

Although in the literature some studies conducted 

to reveal the correlation between season and 
vertigo point out there is an increase for the 
number of cases with peripheral vertigo during 
winter and cold weather, there are also studies not 
supporting these results. In conclusion, it would 
be more appropriate to evaluate cases with vertigo 
locally based on geographical and climatic 

characteristics of the region, where the study was 
conducted, and not to make a generalization about 
this issue.  

Results of the present study indicate that the 
number of cases increased in months of seasonal 
transformations during which there are distinct 
temperature changes; however, there was no 
statistically significant correlation between season 
and vertigo. But, when evaluation parameters at 
the moment of the episode were compared with 
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values obtained in a short period earlier, there 
might be a correlation between episode and all 
climatic factors except for precipitation.  

However, we know that there are some limitations 
to our study. These limitations include; a) Low 
number of cases, b) No investigation has been 

conducted to assess the pathophysiology of the 
relationship between vertigo and seasons, c) May 
be associated with vertigo; serum vitamin D level 
or systemic fluid-electrolyte balance not 
investigated, d) The fact that the evaluated cases 
were evaluated according to the general average 
of the meteorological parameters obtained in 
Sivas, not in the specific place of residence. 

CONCLUSION 

As is understood from the literature review and 
the present study conducted in YYY province, it 

is thought that sudden climatic changes (increase 
and/or decrease) are the factors to increase the 
vertigo episode in people adapted to local life 
conditions. Sudden declines of temperature in 
temperate climates with a high rate of 
precipitation such as Germany, Brazil, and 
England; sudden increases of temperature in cold 

and continental climates like YYYY are effective 
in the development of vertigo episode. Therefore, 
we would like to draw attention on the result that 
studies need to be planned by considering the 
possibility that there might be a temperature range 
triggering the development of vertigo episode 
rather than having a definite conclusion about the 
correlation between vertigo and climatic factors.   

Consequently, it is thought that precise evaluation 
of the correlation between seasonal factors and 

vertigo is possible only with studies that are cross-
sectional and multi-centered and include different 
climatic zones. We also believe that increasing the 
number of cases will provide more reliable results. 
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