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Introduction

Epistaxis is a commonly encountered clinical disease and 
is one of the most frequent causes for emergency room visits. 
Data estimate that as much as 60% of the population has suf-
fered from at one episode of epistaxis in their lifetime.1,2) Ep-
istaxis can be triggered by many causes including trauma, 
mucosal dysfunction, vascular abnormality, or clotting factor 

disturbance. Several extrinsic factors-such as the weather-
have been purported as precipitating factors in spontaneous 
epistaxis. Multiple researchers have hypothesized that a close 
association between epistaxis and alterations in climate ex-
ists,3-8) but no definitive data have been established.

Prior to the 1990s, evidence of an association between epi-
staxis and weather changes focused solely on pattern of year-
ly incidence of epistaxis.3) Since then, multiple articles have 
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studied relationships between changes in precise weather or 
meteorological factors and the occurrence of epistaxis.4-9) In 
several of those studies, temperature showed the strongest 
correlation with epistaxis,5-7) whereas other articles reported 
the opposite finding.8)

Therefore, we investigated the relationship of meteorologi-
cal factors on the number of emergency department (ED) vis-
its for epistaxis in a Korean population compared the differ-
ence of known result from previous studies. Relative humidity, 
atmospheric pressure, and temperature (both average temper-
ature and daily temperature range) showed the most relevance 
in previous work, and these parameters were used in our study. 
We hypothesized that there will be several days of delay until 
weather conditions impact the development of epistaxis. To 
study this proposal, we analyzed the influence of the afore-
mentioned meteorological factors from the day of ED visit and 
3 days prior to ED presentation on the occurrence of epistax-
is. In addition, we investigated whether there was an age-dif-
ference of meteorological conditions on epistaxis.

Subjects and Method

This research was a retrospective, observational study us-
ing review of medical records and meteorological databases. 
This study reviewed publically available data which was ex-
empted from protocol review by the Gangneung Asan Insti-
tutional Review Board. Clinical data were collected through 
our hospital information system. We identified 1910 patients 
that visited the ED of Gangneung Asan Hospital, University 
of Ulsan College of Medicine in South Korea for epistaxis dur-
ing a 5-year period (January 1, 2007-December 31, 2011). We 
included only those patients who visited the ED and not to ENT 
clinic by outpatient appointment, because we would evaluate 
the epistaxis on the day and the effect of short-term meteoro-
logical factors. We excluded cases with a history of nasal or 
sinus surgery within the preceding 3 months, traumatic epi-
staxis, anticoagulant use, hematologic disorders, hereditary 
hemorrhagic telangiectasia, and/or recurrent bleeding within 
1 month prior to ED presentation. In total, 912 patients were 
available for analysis.

Climate data for average temperature, daily temperature ran-
ge, relative humidity, and atmospheric pressure from Gang-
neung, Korea were gathered from the Korea Meteorological 
Administration during the same 5-year timeframe. We as-
sessed the aforementioned meteorological parameters on the 
day of ED visit and up to 3 days prior to ED presentation, in-

cluding subsequent days in-between. Delayed effects of me-
teorological factors on the development of epistaxis were hy-
pothesized, and time-lags of up to 3 days were accounted for 
in the analyses. The reasons that we considered the time-lags 
up to 3 days were as in following. First, there were previous 
well-established studies that reported the relationship between 
weather and asthma in the time-lags up to 3-5 days.10,11) Sec-
ondly, it was difficult to analyze the association of weather and 
epistaxis with overfull variables. To evaluate for any age-re-
lated effects, we divided patients into children (＜15 years-
old), adults (15-64 years-old), and the elderly (≥65 years old). 
We analyzed seasonal distributions of nosebleeds and corre-
lations with the 4 meteorological variables in each age group.

Statistical analysis
Epistaxis visits were investigated for correlations with weath-

er variables using Poisson distribution and multiple regression 
analysis. Poisson regression model has been commonly used 
for comparing predicted random occurrences of clustered in-
cidences with incidences observed as a response to influenc-
ing events.12) Initially, Poisson regression was applied to the 
entire study group with data from more than 4 meteorologi-
cal parameters, but the regression model was found to be un-
stable as climate factors showed statistical correlation between 
independent variables. Therefore, meteorological variables were 
limited to 4 parameters (relative humidity, atmospheric pres-
sure, average temperature, and daily temperature range) that 
showed strong correlation in an effort to control for any poten-
tial between-variable correlations. We then analyzed for the 
probability of epistaxis occurring depending on changes of the 
4 meteorological parameters on the day of ED visit and up to 
3 days prior to ED presentation. 

We calculated β regression correlation coefficients and p-
values for each meteorological variable. p values ＜0.05 were 
considered statistically significant. Positive β coefficients sig-
nify positive correlation whereas negative β coefficients indi-
cate negative correlation. All statistical analyses were perform-
ed using SAS, version 9.1 (SAS Institute Inc., Cary, NC, USA).

Results

Of the 912 patients studied, 555 were males (60.9%), and 359 
were females (39.1%). Mean patient age was 50.9 years-old± 
21.2 (range: 1-93 years-old). Age-specific groupings were as 
follows: 105 children (11.5%), 541 adults (59.3%), and 266 el-
derly patients (29.2%).
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The incidence of epistaxis for the entire study population 
showed a seasonal pattern with the number of ED visits high-
est in February and November and conversely, lowest in July 
and August. Adults and elderly patients had similar patterns 
of ED visits. However, children showed the highest incidence 
of ED presentations in April and the lowest in August (Fig. 1).

We studied the effects of relative humidity, atmospheric 

pressure, average temperature, and daily temperature range 
from the day of ED visit and up to 3 days prior to presentation. 
A significant association was observed between average tem-
perature 2 days prior to ED presentation and epistaxis (β= 

-0.044, p=0.033)-indicating that lower average temperatures 
2 days prior ED visit increased incidence of epistaxis (Table 
1). No associations were found with changes in humidity and 
atmospheric pressure on ED visit incidence.

Additionally, we examined the effects of meteorological 
factors on epistaxis ED visits, according to age group. In chil-
dren, atmospheric pressures both 2 days and 3 days prior ED 
presentation were significantly associated with epistaxis (β= 

0.0003, p=0.006; β=0.0003, p=0.003; respectively)(Table 2). 
These data mean that higher atmospheric pressure from both 
2 days and 3 days prior ED presentation increased incidence 
of epistaxis. Average temperature 2 days prior to ED visit show-
ed a trend towards significance in both adults (β=-0.0475, 
p=0.068) and elderly patients (β=-0.0501, p=0.060)-findings 
similar to the total study population (Table 3 and 4).

Discussion

The underlying etiology for epistaxis is typically idiopath-
ic followed by primary neoplasm, trauma, or iatrogenic.13) Many 
factors can influence the incidence of epistaxis, and analyz-

Table 1. Results from multiple regression analysis using Poisson distribution from the total study population (n=912 patients)

Climate parameter Day of ED visit 1 day prior to ED visit 2 days prior to ED visit 3 days prior to ED visit

Average temperature β 0.0245 0.0100 -0.0433 0.0202
p-value 0.0788 0.6189 0.0336* 0.3019

Daily temperature range β 0.0172 -0.0118 0.0244 -0.0001
p-value 0.2413 0.4368 0.1023 0.9935

Relative humidity β 0.0031 -0.0023 -0.0023 -0.0017
p-value 0.3681 0.4978 0.4880 0.6078

Atmospheric pressure β 0.0001 0.0001 0.0001 0.0001
p-value 0.1186 0.1195 0.4108 0.4508

*p-value＜0.05; p-value＜0.05 was considered statistically significant. β: regression coefficient, ED: emergency department

Table 2. Results of multiple regression analysis using Poisson distribution only in children (n=105 patients)

Climate parameter Day of ED visit 1 day prior to ED visit 2 days prior to ED visit 3 days prior to ED visit

Average temperature β 0.0408 0.0326 0.0124 -0.0568
p-value 0.3187 0.5857 0.8447 0.3474

Daily temperature range β 0.0607 -0.0679 0.0255 0.0253
p-value 0.1400 0.1305 0.5569 0.5623

Relative humidity β 0.0060 -0.0103 0.0122 -0.0102
p-value 0.5554 0.3030 0.2374 0.3177

Atmospheric pressure β 0.1575 -0.0005 0.0003 0.0003
p-value 0.1816 0.8702 0.0058* 0.0034*

*p-value＜0.05; p-value＜0.05 was considered statistically significant. β: regression coefficient, ED: emergency department

120

100

80

60

40

20

0

N
o.

 o
f p

at
ie

nt
s

Jan    Feb   Mar   Apr  May   Jun    Jul    Aug   Sep   Oct   Nov  Dec

Monthly distribution

Total (n=912) Children (15 year≤)(n=105)

Adult (16-64 year)(n=541) Elderly (65 year≤)(n=266)

Fig. 1. Monthly distribution of epistaxis. In the total study popula-
tion and in elderly patients, epistaxis was most common in Febru-
ary and November and least common in July and August. In adults, 
similar results are shown with the lowest incidences in June and July. 
In children, epistaxis was most common in April and least common 
in August. No.: number.
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ing correlation and causation remains challenging. To date, re-
search on the impact of climate factors on epistaxis incidence 
are insufficient.

Earlier work evaluating seasonal variation of epistaxis show-
ed the highest incidences in February, June, July, and Novem-
ber.3,8) In our study, epistaxis also showed seasonal patterns 
with higher incidence in the winter months (February and No-
vember) and the lowest incidence in the summer (July and Au-
gust). These results may be evidence that climate variation 
could influence the occurrence of epistaxis. We speculated that 
the finding of decreased epistaxis in the summer was particu-
larly meaningful as the total number of ED visits at our hos-
pital for all causes increases during that same time-period due 
to the Korean tourism season.

In our analysis of epistaxis and short-term meteorological 
factors, we found that lower average temperature 2 days be-
fore ED presentation resulted in an increased incidence of epi-
staxis. This does not mean the absolute value of the lower tem-
perature, but it means that the greater changes from the cold 
temperature cause more occurrence of epistaxis. This result 
might coincide with our finding of highest epistaxis incidence 
in seasonal pattern that February and November are between 
seasons-winter to spring and autumn to winter, because the 
changes of the temperature are most pronounced in this peri-
ods compared to the other seasons. In addition, average tem-

perature did not have statistical significance in age-specific 
analyses, but it showed a trend towards significance in both 
adults and elderly patients. We estimated the reasons that be-
cause of reduced the number of population in age-specific anal-
yses.

While previous studies correlating meteorological factors 
and epistaxis have mostly offered inconsistent findings, sev-
eral reports have demonstrated inverse correlations between 
temperature and epistaxis incidence.5-7) In particular, Reddy, et 
al.7) proposed that cold temperatures led to an increase in ad-
mission rates for epistaxis. These authors further hypothe-
sized that upper respiratory infections impaired nasal muco-
sal defense mechanisms at lower temperatures resulting in 
hypothermic coagulopathy, and together, such impairments 
led to an increased incidence of epistaxis. Cold temperatures 
have also been associated with higher blood pressures, and 
blood pressure changes were most evident in older patients.14)

Our study showed age-specific differences between mete-
orological factors and epistaxis. Incidence of epistaxis in chil-
dren was highest in April whereas adults and elderly both had 
highest incidences in February and November. Perhaps pedi-
atric epistaxis was more common in the spring due to more 
frequent allergies that may subsequently cause intranasal mu-
cosal irritation via increased coughing or sneezing. Murray 
and Milner.15) showed that allergic rhinitis was associated with 

Table 3. Results of multiple regression analysis using Poisson distribution in adults (n=541 patients)

Climate parameter Day of ED visit 1 day prior to ED visit 2 days prior to ED visit 3 days prior to ED visit

Average temperature β 0.0101 0.0133 -0.0475 0.0356
p-value 0.5744 0.6061 0.0680† 0.1608

Daily temperature range β 0.0167 0.0069 0.0419 0.0138
p-value 0.3820 0.7227 0.4435 0.4770

Relative humidity β 0.0025 -0.0011 -0.0052 0.0012
p-value 0.5741 0.7905 0.2257 0.7761

Atmospheric pressure β 0.0316 0.0001 -0.0002 -0.0003
p-value 0.5739 0.3594 0.7021 0.6892

†lowest p-value; p-value＜0.05 was considered statistically significant. β: regression coefficient, ED: emergency department

Table 4. Results of multiple regression analysis using Poisson distribution in the elderly (n=266 patients)

Climate parameter Day of ED visit 1 day prior to ED visit 2 day prior to ED visit 3 day prior to ED visit

Average temperature β 0.0489 -0.0516 -0.0501 0.0106
p-value 0.0615 0.6755 0.0601† 0.7672

Daily temperature range β 0.0011 -0.0235 0.0511 -0.0423
p-value 0.9672 0.4078 0.1810 0.1460

Relative humidity β 0.0034 -0.0013 -0.0007 -0.0047
p-value 0.5989 0.8284 0.9148 0.4314

Atmospheric pressure β 0.0264 0.0002 -0.0002 -0.0002
p-value 0.7370 0.0646 0.7784 0.7773

†lowest p-value; p-value＜0.05 was considered statistically significant. β: regression coefficient, ED: emergency department
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recurrent epistaxis, and children with both nasal symptoms 
and positive allergy skin testing were found to have recurrent 
nosebleeds more frequent than those children with either one 
or neither of such clinical findings. Of note, allergic rhinitis 
is the most common, chronic disease in childhood with prev-
alence in some geographic regions of up to 40%.16)

Additionally, higher atmospheric pressure changes 2 days 
and 3 days prior to ED visits showed statistically significant 
correlations with epistaxis, but only in children. Migratory an-
ticyclones arise most frequently in Korea in April at a time that 
coincides with the increased incidence of pediatric epistaxis 
seen in our data. Children are thought to be more affected as 
blood vessel and nasal mucosa are particularly vulnerable at 
that age as compared to adults. Some data have demonstrated 
that abrupt changes in barometric pressure were associated 
with subarachnoid hemorrhages (SAH).17,18) Setzer, et al.19) de-
scribed that decreases in atmospheric pressure were signifi-
cantly associated with SAH. Abrupt changes in atmospheric 
pressure may increase systemic blood pressure, thereby 
leading to increased transmural pressure at weak vessel walls 
like an aneurysm or in pediatric patients. However, precise 
pathophysiologic mechanisms explaining the relationship be-
tween atmosphere pressure and epistaxis are still unclear.

Some previous investigations had reported that the relative 
humidity had affected occurrence of epistaxis,4,20) but our study 
didn’t show any statistically significant correlation between 
relative humidity and occurrence of epistaxis. Other recent 
studies by Reddy, et al.7) and Danielides, et al.9) comparing the 
water vapour pressure also showed different results. Many re-
searchers considered the effect of humidity on epistaxis, but 
the studies showed various results and there are only a few re-
ports in the literatures until now.

Our study has several limitations due to its retrospective de-
sign. We did not control for clinical comorbidities except for 
bleeding risk, trauma, and prior nasal surgery. We were un-
able to collect data on allergies or viral infections that may im-
pact nasal mucosa. In addition, life styles or personal habits 
could influence epistaxis-related ED visits. 

Despite these limitations, our findings offer significant as-
sociations between meteorological factors and epistaxis. We 
also demonstrated that weather changes impact patients dif-
ferently based on age. Taken together, our study is the first at-
tempt to survey the seasonality differences in epistaxis inci-
dence and to study the influence of meteorological factors on 
epistaxis between age groups. 

Conclusively, in adults and elderly patients, epistaxis oc-

curred most frequently in the winter months and less common-
ly in the summer. However, in children, epistaxis incidence was 
highest in the spring. Cold temperatures 2 days prior to ED 
presentation led to increased incidence of epistaxis. Fluctua-
tions in barometric pressure appeared to influence the num-
ber of pediatric epistaxis visits.
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