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Introduction

During grand rounds, otorhinolaryngologists on 
call occasionally report on clusters of epistaxis 
admissions. A common remark from more 
experienced colleagues is that epistaxis is to be 
expected considering the present weather 
conditions. Seasonal variations in the occurrence of 
epistaxis have been noted, but studies regarding the 
association of epistaxis and climatic events have 
yielded inconsistent results.1-5

In On Airs, Waters and Places, Hippocrates 
theorized that weather conditions can cause bodily 
imbalances and contribute to disease.6 The first 
biometeorological study was published in 1877 by 
the American physician S. W. Mitchell.7 Since then, 
the influence of weather conditions on humans has 
been a popular topic in the media. Thus, we 
questioned whether biometeorological forecasts 

should be addressed to persons with a history of 
nosebleed diathesis and if some weather conditions 
might warrant warning people prone to severe 
epistaxis not to travel to places without adequate 
otorhinolaryngological resources. The aim of this 
prospective case-control study was to investigate 
whether there is an association between the 
occurrence of idiopathic epistaxis and daily values 
of air pressure, temperature, and humidity.

Materials and methods

Patients and epistaxis events

We analyzed consecutive epistaxis events that 
occurred during a 3-year period (from 1 January 
2003, to 31 December 2005) in patients who 
satisfied the study inclusion and exclusion criteria 
for the study. Data about patients were collected 
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epistaxis Days −1 were compared according to the 
daily values of the examined meteorological 
factors. We also further compared epistaxis Days 0 
and all nonepistaxis days in the study period 
according to the daily meteorological values.

Statistical methods

Sample size calculations were done with the 
MedCalc program (power = 80%, significance 
level = 0.05). Median with interquartile range was 
used as a measure of central tendency for continuous 
variables (e.g., mean, minimum, or maximum daily 
temperature and daily atmospheric pressure) 
because of the skewed distribution. The 
Kolmogorov-Smirnov test was also used to test for 
normality of the continuous distribution. Because 
of the parametric distribution and unmet criteria for 
using the t-test, comparisons of independent 
continuous variables were done with the Mann-
Whitney U test and the Kruskal-Wallis test. The 
chi-square test for significance was used to evaluate 
relationships between nominal or ordinal variables. 
P values of < 0.05 were regarded as statistically 
significant. All statistical analyses were performed 
with SPSS for Windows (Version 17.0; SPSS Inc., 
Chicago, IL, USA), Microsoft Excel (Version 11; 
Microsoft Corporation, Redmond, WA, USA), and 
MedCalc (Version 7.0.0.2.; MedCalc Software, 
Ostend, Belgium).

Results

We analyzed 300 idiopathic epistaxis events that 
occurred on 252 days (23% of 1096 days in the 
study period) in 285 patients with median age 
(interquartile range) 55.0 [50] years. Age range was 
2-86 years. The percentage of men among the 
patients was 55%. When we considered the patients’ 
age, we found a bimodal peak of incidence at the 
second and seventh decades (Figure 1). Posterior-
anterior nasal packing was used in 5.7% (17 of 300) 
of epistaxis events, while other events required 
anterior or no nasal packs. Electrocautery was not 
performed.

In March, April, and December, 15%, 12%, and 
11% of the total epistaxis events occurred, 
respectively. The lowest percentage of epistaxis 
events (4%) occurred in August (χ2 test = 39.520; 
df = 11; P < 0.001) (Figure 2). The average number 
of epistaxis events per day was calculated for each 

during admissions at the Department of 
Otorhinolaryngology, Mostar University Hospital 
in Mostar, Bosnia and Herzegovina (B-H). Mostar 
has a population of about 113,000. There is no 
seasonal variation in the size of the Mostar 
population. The study protocol was approved by 
the institutional ethics committee.

The patient inclusion criterion was that only 
individuals who were in the municipality of Mostar 
during and at least 24  hours before the epistaxis 
occurrence were included. If there was more than 
one admission for a specific patient in a single day, 
only one admission was counted. The exclusion 
criteria were nasal trauma, sinonasal tumor, 
hereditary hemorrhagic telangiectasia, hematolo
gical disorder, renal disease, hepatic failure, 
alcoholism, chemotherapy, and use of anti
coagulants. Patients with essential hypertension 
were not excluded.8

Meteorological data

The Federal Meteorological Institute in Sarajevo, 
B-H provided air temperature (°C), atmospheric 
pressure (hPa), and humidity (%) measurements, 
which were obtained at the Meteorological Station 
in Mostar, B-H (altitude 88 m, latitude 43° 21’ N, 
longitude 17° 48’ E). B-H is located in southeastern 
Europe. Mostar has a Mediterranean climate 
(Köppen climate classification Csa). The city is 
situated in the valley of the Neretva River, 40 km 
from the Adriatic Sea. The examined meteorological 
factors were mean daily temperature (Tmean), 
minimum (Tmin) and maximum (Tmax) daily 
temperature, diurnal temperature range (DTR, 
difference between maximum and minimum daily 
values), minimum (Pmin) and maximum (Pmax) daily 
atmospheric pressure, diurnal pressure range (DPR, 
difference between maximum and minimum daily 
values), and mean daily relative humidity (RH).

Design

The epistaxis days group (Days “0”, 0 = day with 
epistaxis occurrence) comprised days with at least 
one idiopathic epistaxis occurrence. The selected 
nonepistaxis days group (Days “−1”, −1 = each first 
day without epistaxis prior to Day “0”) comprised 
each first day without epistaxis prior to a single 
epistaxis day or to a series of epistaxis days. The 
monthly variation of epistaxis events was 
determined. Epistaxis Days 0 and selected non
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differences among months with respect to Tmean 
(Kruskal-Wallis test = 199.701; P < 0.001), Tmin 
(Kruskal-Wallis test = 192.606; P < 0.001), Tmax 
(Kruskal-Wallis test = 195.547; P < 0.001), DTR 
(Kruskal-Wallis test = 98.039; P < 0.001), and DPR 
(Kruskal-Wallis test = 28.953; P = 0.002). As 
expected, compared to warmer months (May, June, 
July, August, September, and October), we found 
significantly lower values for Tmean, Tmin, Tmax, and 
DTR and higher values for DPR in the colder 
months (November, December, January, February, 
March, and April) (Mann-Whitney U test; P < 0.05 
for comparisons of all of the aforementioned 
factors).

Discussion

Previous studies have shown that epistaxis is more 
common in the colder periods of the year.3-5,9 Nasal 
mucosa requires a rich blood supply, which results 
in a concomitant potential for bleeding. Anything 
that injures or produces hyperemia in the nasal 
mucosa predisposes people to nosebleed. Due to 
weather conditions during the colder period of the 
year, people spend more time inside and gathered 
together in enclosed spaces. Crowded conditions in 
enclosed spaces favor the spread of infectious 
agents, and upper respiratory infections increase 
mucosal vascularity and friability. In addition, 
central heating and lowered humidity result in 

month. The months of March, April, December, 
and August retained the same positions in the 
ranking, with averages of 0.48, 0.40, 0.35, and 0.13 
epistaxes per day, respectively. The average number 
of idiopathic epistaxes for the whole study period 
was 0.27 per day. The first, second, third, and fourth 
calendar quarters included 30.3%, 27%, 18.4%, 
and 24.3% of the total epistaxis events, respectively. 
The winter (months December, January, and 
February), spring (months March, April, and May), 
summer (months June, July, and August), and 
autumn (months September, October, and 
November) seasonal quarters included 26.4%, 
36.2%, 16.4%, and 21% of the total epistaxis 
events, respectively. The colder months (November, 
December, January, and February, March, and 
April) and warmer months (May, June, July, and 
August, September, and October) included 60.4% 
and 39.6% of the total epistaxis events, respectively. 
Table 1 presents the ranking of months according to 
the frequency of idiopathic epistaxis events and 
monthly averages for meteorological factors during 
the three calendar-years study period. The six 
coldest months (November, December, January, 
and February, March, and April) included the six 
highest percentages of epistaxis events (Table 1).

There were no significant differences between 
epistaxis Days 0 (n = 252) and selected nonepistaxis 
Days −1 (n = 187) for the examined meteorological 
factors (Table 2). Compared to all nonepistaxis 
days in the study period (n = 844), significantly 
lower values on epistaxis Days 0 were found for 
Tmean, Tmin, Tmax, and DTR and higher values were 
found for DPR (Table 2).

We also compared months according to related 
meteorological factors. There were significant 

Figure 1
Age distribution of patients with epistaxis (n = 285)

Figure 2
Epistaxis events (n = 300): monthly distribution during 3-year 
period.
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have contributed to the elevated number of 
epistaxes.

Due to the different number of days per month, 
there is a difference among the months in the 
opportunity for epistaxis events. In our study, the 
total number of epistaxes in each month and the 
average number of epistaxes per day in each month 
were calculated. Both calculations resulted in the 
same ranking of the months according to epistaxis 
frequency. We found an average number of 0.27 
epistaxes per day for the whole study. This result 
should not be confused with the epistaxis frequency 
in the general population, since it is likely that only 
those with persistent bleeding will visit a tertiary 
care hospital. Moreover, our exclusion criteria 
reduced the number of patients included in the 
study, and patients who were not in the area studied 
during and at least 24 hours before the epistaxis 
occurrence were excluded.

In western Germany, substantial changes in 
atmospheric pressure and humidity were found at 
least 2 days before and during 2-day periods 

mucosal drying and epistaxis. Due to thermo
regulation, cold dry air induces a decrease in the 
nasal mucosa blood flow and consequent warming 
of the air entering the nose. Such dilated thin-walled 
vessels are more susceptible to cracking, especially 
in children with thinner nasal mucous membranes. 
Further, in their in vitro study, Dirkmann et al. 
showed that mild hypothermia impaired coagulation 
in whole blood.10 

In the current study, January, February, and 
December were the coldest months, but the highest 
percentages of epistaxes occurred during March 
and April. In Sweden, studies of habitual bleeders 
noted an association between epistaxis in 55% and 
17% of cases of upper respiratory tract infection 
and allergic rhinitis, respectively.8 In the region 
investigated in the current study, the spring 
transition months (March and April) are recognized 
as the allergy season. Moreover, colds are frequent 
during the early spring. Due to damage to the nasal 
mucous membrane and excessive nose blowing and 
sneezing, viral rhinitis and allergic rhinitis may 

Table 1
Ranking of months according to frequency of idiopathic epistaxis events, and monthly averages of meteorological factors during 

the 3-year study period
Jan(10-11)a Feb(4)a Mar(1)a Apr(2)a May(5)a Jun(10-11)a Jul(8)a Aug(12)a Sep(6)a Oct(9)a Nov(7)a Dec(3)a

Meteorological 
factor

Monthly average of meteorological factorb/position of month in ranking according to monthly average of meteorological factor 
(from lowest to highest value)

Minimum daily 
temperature (°C)

2.1 [1.10]/2 1.0 
[0.11]/1

5.8 
[3.8]/4

9.7 
[5.6]/6

13.3 
[7.4]/8

18.2 
[9.2]/10

19.9 
[11.0]/12

19.4 
[10.1]/11

16.1 
[8.3]/9

12.6 
[6.5]/7

7.9 
[4.7]/5

4.5 
[2.9]/3

Maximum daily 
temperature (°C)

9.0 [1.10]/2 8.3 
[0.12]/1

15.8 
[4.7]/5

19.6 
[5.6]/6

26.6 
[7.4]/8

31.2 
[9.2]/10

33.1 
[11.0]/12

32.1 
[10.1]/11

27.3 
[8.3]/9

21.3 
[6.5]/7

14.9 
[3.8]/4

10.0 
[2.9]/3

Diurnal 
temperature 
range (°C)

6.0 [0.11]/1 6.8 
[3.8]/4

10.0 
[6.5]/7

9.4 
[5.6]/6

12.8 
[9.2]/10

12.5 [8.3]/9 13.2 
[11.0]/12

12.9 
[10.1]/11

10.8 
[7.4]/8

8.6 
[4.7]/5

6.4 
[2.9]/3

6.0 
[1.10]/2

Mean daily 
temperature (ºC)

5.0 [1.10]/2 4.3 
[0.11]/1

10.6 
[3.8]/4

14.5 
[5.6]/6

19.7 
[7.4]/8

24.5 
[9.2]/10

26.4 
[11.0]/12

24.9 
[10.1]/11

20.9 
[8.3]/9

16.3 
[6.5]/7

10.7 
[4.7]/5

7.0 
[2.9]/3

Minimum daily 
atmospheric 
pressure (hPa)

997.3 
[0.11]/1

1003.0 
[6.5]/7

1005.0 
[9.2]/10

998.7 
[1.9]/2

1001.3 
[4.7]/5

1001.6 
[5.6]/6

1000.0 
[3.8]/4

999.7 
[2.9]/3

1003.8 
[7.4]/8

1005.2 
[1.10]/11

1006.7 
[11.0]/12

1004.4 
[8.3]/9

Maximum daily 
atmospheric 
pressure (hPa)

1004.0 
[3.8]/4

1009.2 
[9.2]/10

1009.5 
[10.1]/11

1003.9 
[2.9]/3

1005 
[5.6]/6

1004.9 
[4.7]/5

1003.3 
[0.11]/1

1003.3 
[1.10]/2

1007.9 
[6.5]/7

1008.3 
[7.4]/8

1009.9 
[11.0]/12

1009.1 
[8.3]/9

Diurnal pressure 
range (hPa)

4.8 
[11.0]/12

4.3 
[9.2]/10

4.5 
[10.1]/11

4.2 
[8.3]/9

3.6 
[5.6]/6

3.1 [0.11]/1 3.2 
[1.10]/2

3.3 
[2.9]/3

3.4 
[4.7]/5

3.3 
[3.8]/4

4.0 
[7.4]/8

4.0 
[0.00]/7

Mean daily 
relative humidity 
(%)

60.0 [8.3]/9 54.0 
[1.10]/2

54.0 
[2.9]/3

59.0 
[7.4]/8

57.0 
[4.7]/6

55.0 [5.6]/5 51.0 
[0.11]/1

55.0 
[3.8]/4

57.0 
[6.5]/7

72.0 
[11.0]/12

67.0 
[10.1]/11

63.0 
[9.2]/10

a: Position of month in ranking according to frequency of idiopathic epistaxis events (from highest to lowest value).
b: Median [interquartile range].
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and higher values for DPR were recorded in colder 
months. The majority of days in the epistaxis Days 
0 group occurred in the colder months. Conversely, 
the majority of days in the all nonepistaxis days 
group occurred in the warmer months. When only 
selected nonepistaxis days preceding epistaxis days 
were used as a control group, we found no significant 
difference between the Days 0 and Days −1 groups 
with respect to the examined meteorological 
factors.

There are some caveats to consider when 
interpreting our results. First, the temperature and 
humidity measured at the monitoring station may 
not have accurately reflected the indoor air 
conditions to which any selected patient had been 
exposed. Second, the use of short time periods and 
midnight as a separation point made the study 
design precise, but it may have introduced a 
weakness. For example, due to the study rules, an 
epistaxis event that occurred at 1:00 AM would be 
linked with all the hours of the current epistaxis day 
and separated from the hours preceding midnight, 
which would be considered part of the previous 
nonepistaxis day. It is possible that such an epistaxis 

associated with an excess number of epistaxis 
events.4 A study conducted in southeastern Turkey 
found that epistaxis occurrence was positively 
related to mean temperature.11 In addition, a 
negative correlation between epistaxis, air humidity, 
and pressure was found. In the current study, the 
months of January and June had the same 
presentation of epistaxes (5.7% of all events) and 
widely different mean temperatures (5.0 vs. 24.5°C, 
respectively). In addition, out of all of the months, 
the average diurnal pressure range was highest (4.8 
hPa) in January and lowest (3.1 hPa) in June 
(Table 1).

In the current study, compared to all nonepistaxis 
days in the study period, we found significantly 
lower values for all examined temperature factors 
and higher values for DPR during epistaxis Days 0. 
This result should not misconstrued as supporting a 
contributing role for the aforementioned 
meteorological factors in the occurrence of 
epistaxis. It can be explained by monthly variations 
in epistaxis occurrence. Compared to warmer 
months, significantly lower values for all of the 
examined temperature factors (as was expected) 

Table 2
Comparison of epistaxis days and nonepistaxis days according to daily values of meteorological factors

Meteorological factor Epistaxis Days 0a, c 
(n = 252)

Selected 
Nonepistaxis Days 
−1b, c (n = 187)

All nonepistaxis 
days in study 
periodc (n = 844)

Days 0 versus
Days −1
(P/Mann-Whitney U)*

Days 0 versus all 
nonepistaxis days (P/
Mann-Whitney U)*

Minimum daily 
temperature (°C)

9.8 [11.4] 9.20 [10.8] 11.8 [11.8] 0.673/23008.000 0.001/91864.000

Maximum daily 
temperature (°C)

18.2 [16.8] 19.60 [15.2] 21.5 [17.3] 0.310/22228.500 0.001/91900.000

Diurnal temperature 
range (°C)

8.5 [7] 9.40 [7] 9.8 [7] 0.187/21826.000 0.031/96819.500

Mean daily temperature 
(°C)

13.15 [13.6] 14 [12.7] 15.95 [14.6] 0.436/22537.500 0.001/92048.000

Minimum daily 
atmospheric pressure 
(hPa)

1001.7 [10.9] 1001.70 [10.3] 1001.7 [8.6] 0.835/23288.000 0.472/103173.000

Maximum daily 
atmospheric pressure 
(hPa)

1005.65 [8.6] 1005.60 [8.6] 1005.50 [8.3] 0.975/23520.500 0.900/105787.500

Diurnal pressure range 
(hPa)

4 [3] 3.80 [3] 3.6 [3] 0.911/23415.000 0.012/95331.500

Mean daily relative 
humidity (%)

56.0 [27] 56 [21] 57.0 [24] 0.922/23433.000 0.132/99704.000

*: P values < 0.05 regarded as statistically significant.
a: Days 0: days with at least one idiopathic epistaxis occurrence.
b: Days −1: each first single day without epistaxis previous to single epistaxis day or to a series of epistaxis days.
c: Median [interquartile range].
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did not identify any meteorological trigger factors 
for epistaxis. It is plausible that the increased 
number of epistaxis events that we observed during 
the spring transition months was related to the 
allergy season and to crowding in enclosed spaces, 
with a consequent increased prevalence of upper 
respiratory infections during the colder period of 
the year, rather than to a direct effect of the daily 
values of the examined meteorological factors on 
nasal mucosa vessels. Our results indicate that there 
is no reason for epistaxis-prone persons to be 
worried about forecasts of specific weather events, 
and that there is no need for biometeorological 
forecasts to be addressed to persons with a history 
of nosebleed diathesis.
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