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Correlation between meteorological changes and 
primary spontaneous pneumothorax: Myth or fact?

Meteorolojik değişiklikler ve primer spontan pnömotoraks arasındaki ilişki: 
Efsane mi gerçek mi?

Mustafa Akyıl1, Çağatay Tezel1, Serdar Evman1, Fatma Tokgöz Akyıl2, Mustafa Vayvada1, 
Serkan Bayram1, İlhan Ocakcıoğlu1, Volkan Baysungur1, İrfan Yalçınkaya1

ÖZ
Amaç: Bu çalışmada, meteorolojik değişiklikler ile primer 
spontan pnömotoraks gelişimi arasındaki ilişki araştırıldı.

Çalışma planı: Ocak 2010 - Ocak 2014 tarihleri arasında 
primer spontan pnömotoraks tanısı ile hastanemize başvuran 
1097 hastanın (975 erkek, 122 kadın; ort. yaş 23.5±4.2 yıl; 
dağılım, 17-32 yıl) tıbbi kayıtları geriye dönük olarak incelendi. 
Yerel meteoroloji gözlemevinden elde edilen hava sıcaklığı, 
rüzgar hızı, nem oranı ve atmosfer basıncı değerleri için günlük 
ortalama değerler kaydedildi. Dört yıllık çalışma periyodu en 
az bir primer spontan pnömotoraks gelişen (grup 1) ve primer 
spontan pnömotoraks gelişmeyen günler (grup 2) olmak üzere 
iki gruba ayrıldı.

Bul gu lar: Toplam 1461 günlük çalışma döneminde, primer 
spontan pnömotoraks gözlenen 759 gün içinde 1097 olgu 
kaydedildi. Hastaların %89'u erkekti. Gruplar arasında ortalama 
hava sıcaklığı, nem oranı ve rüzgar hızı açısından anlamlı 
farklılık yoktu. Atmosfer basıncı grup 1’de anlamlı olarak daha 
düşüktü (p<0.001). Bir önceki güne göre atmosfer basıncında 
azalma primer spontan pnömotoraks gelişimi riskini anlamlı 
ölçüde artırdı (p<0.001).

Sonuç:Çalışmamızda, düşük atmosfer basıncı ve önemli basınç 
azalmaları primer spontan pnömotoraks ile güçlü bir ilişki 
gösterdi. Sıcaklık, rüzgar hızı ve nem değerleri primer spontan 
pnömotoraks gelişimini etkilemedi.

Anahtarsözcükler: Atmosfer basıncı; meteoroloji; pnömotoraks.

ABSTRACT
Background: This study aims to investigate the relationship 
between meteorological changes and the development of primary 
spontaneous pneumothorax.

Methods: Medical records of 1,097 patients (975 males, 
122 females; mean age 23.5±4.2 years; range, 17 to 32 years) 
admitted to our hospital with a diagnosis of primary spontaneous 
pneumothorax between January 2010 and January 2014 were 
evaluated retrospectively. Daily mean values for air temperature, 
wind speed, humidity rate and atmospheric pressure values 
obtained from the local meteorological observatory were 
recorded. The four-year study period was separated into 
two groups as days with at least one primary spontaneous 
pneumothorax development (group 1) and days without any 
primary spontaneous pneumothorax development (group 2). 

Results: Within the study period of a total of 1,461 days, 
1,097 cases were recorded in 759 days during which primary 
spontaneous pneumothorax was observed. Eighty-nine percent 
of the patients were male. There was no significant difference 
between the groups in terms of mean air temperature, humidity 
rate, and wind speed. Atmospheric pressure was significantly 
lower in group 1 (p<0.001). Decrease in atmospheric pressure 
with respect to the previous day increased the risk of primary 
spontaneous pneumothorax development significantly (p<0.001).

Conclusion: In our study, low atmospheric pressure and 
significant pressure decreases showed a strong correlation with 
primary spontaneous pneumothorax. Temperature, wind speed, 
and humidity values did not influence primary spontaneous 
pneumothorax development.
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It is accepted that primary spontaneous pneumothorax 
(PSP) develops as a result of rupture of the bullae 
and blebs adjacent to visceral pleura. Asthenic body 
type, smoking, and younger age are among the 
most commonly accepted risk factors.[1,2] There is 
no consensus on the other related factors of PSP 
occurrence. Many studies have investigated the role 
of meteorological conditions on the development of 
PSP.[2-8] Air temperature and atmospheric pressure 
(AP) have been the most frequently reported factors 
to affect PSP occurrence. An abnormal AP change 
has been recorded in three out of four of patients 
with PSP.[2] A 10-hectopascal (hPa) decrease in AP 
has been reported to increase the possibility of PSP.[6] 
However, no correlation between AP and PSP has 
been found in other studies.[4] In terms of temperature, 
less frequent relationship has been reported. High 
temperature has been shown to increase PSP.[4,8] In 
this study, we aimed to investigate the relationship 
between meteorological changes and the development 
of PSP.

PATIENTS AND METHODS
Patients and meteorological data

This retrospective observational study was carried 
out in Süreyyapaşa Chest Diseases and Thoracic 
Surgery Training and Research Hospital located in 
one of the most crowded cities in the world. A total 
of 1,097 patients (975 males, 122 females; mean age 
23.5±4.2 years; range, 17 to 32 years) with a diagnosis 
of PSP between January 2010 and January 2014 (for 
four years [1,461 days]) were included. Daily mean 
values of air temperature (°C), wind speed (km/hour), 
humidity rate (%) and AP values (hPa) were provided 
from national meteorological agency. The values 
obtained from two airports within the city limits were 
recorded, and the average of the two values for each 
parameter was accepted as city’s daily weather data. 
The daily changes of the variables from the previous 
day were coded as decrease, increase or stable. The 
data were also calculated as absolute value. The study 
protocol was approved by the Süreyyapaşa Chest 
Diseases and Thoracic Surgery Training and Research 
Hospital Ethics Committee. The study was conducted 
in accordance with the principles of the Declaration of 
Helsinki.

The study period was categorized into two groups 
as days with at least one PSP onset (group 1) and 
days without PSP onset (group 2), and the effect of 
the meteorological variables on PSP development was 
investigated. Also, the relationship between AP and 
the number of admitted cases per day was investigated.

Statistical analysis
Statistical Package for Social Sciences (SPSS) 

for Windows, version 16.0 (SPSS Inc., Chicago, IL, 
USA) software was used for the statistical analysis. 
Data were given as the mean ± standard deviation. 
Independent sample t-test was used for the comparison 
of averages and chi-square test was used for the 
categorical variables. The correlation between AP and 
number of admitted cases was evaluated using Pearson 
correlation analysis. A p value <0.05 was accepted as 
statistically significant.

RESULTS
The most frequent symptom was sudden chest pain 
(87%). Most frequent applications were recorded in 
the month of October (n=131, 12%) and the least in 
December (n=41, 3.7%) (Figure 1). Autumn was the most 
frequent season for hospital admission (n=330, 30%). 
Patients had applied mostly in the interval between 
14:00 p.m. and 15:00 p.m. (n=131, 12%).

All 1,097 patients were recorded in 759 different 
days and those days were grouped as group 1. Single 
PSP patient applied on 501 days (66%) in group 1 and 
more than one patient (two to five) applied on the rest 
of the 258 days (24%). There were no PSP admittance 
in the other 702 days of the study period and they were 
named as group 2.

The mean values of group 1 were: air temperature 
16.1±8.1 °C, wind speed 14.8±6 km/hour, humidity 
67.4±10.8% and AP 1007.5±6.2 hPa. When compared 
to group 2, the only statistically significant difference 
was for AP (p<0.001). On 65% of the days in group 1, 
AP decreased compared to the previous day; whereas 
it decreased in 35% of the days in group 2 (p<0.001). 
However, the absolute value of the change showed no 
significant difference between the groups (p=0.868). 
There was no significant difference between the 
groups regarding air temperature (p=0.842), wind 
speed (p=0.717), humidity (p=0.173), or the difference 
of these variables from the previous day (Table 1). 
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Figure 1. Admitted cases of primary spontaneous pneumothorax 
according to months (in four years).
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Atmospheric pressure average values/months are 
shown in Figure 2. Daily AP did not affect daily PSP 
case frequency (p=0.193).

DISCUSSION
In the present study, PSP development has been found 
to be significantly related to days with low levels of AP 
and decreased AP compared to the previous day. No 
such significance has been established related to other 
meteorological variables. To the author’s knowledge, 
this study presents the largest series research on the 
causality between meteorology and PSP development. 
The hospital where the study has been conducted 
is located in a city with a population of more than 

Table 1. Comparison of meteorological factors on days with or without primary spontaneous pneumothorax

Days with PSP
Group 1 (n=759)

Days without PSP
Group 2 (n=702)

% Mean±SD % Mean±SD p

Temperature mean (°C) 16.1±8.1 16.1±8.2 0.842

Δ Temperature (absolute value) (°C) 2±1.9 1.9±1.8 0.13

Temperature
Rise
Fall
Unchanged

43
38
19

40
36
24

0.833

Wind speed (km/h)  14.8±6 14.6±6.6 0.717

Δ Wind speed 5.1±4.6 5.5±4.8 0.313

Wind speed 
Rise
Fall
Unchanged

42
49
9

44
44
12

0.187

Humidity (%) 67.4±10.8 69.3±29.1 0.173

Δ Humidity (%) 9.4±7.7 10.2±28.2 0.355

Humidity 
Rise
Fall
Unchanged

51
46
3

48
48
4

0.615

Atmospheric pressure (hPa) 1007.5±6.2 1011.8±6.5 <0.001 

Δ Atmospheric pressure difference (hPa) 3.7±3.1 3.8±3.3 0.868

Atmospheric pressure 
Rise
Fall
Unchanged

28
65
7

65
25
10

<0.001

PSP: Primary spontaneous pneumothorax.

Figure 2. Mean atmospheric pressure for days with or without 
primary spontaneous pneumothorax according to months. 
PSP: Primary spontaneous pneumothorax.
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15 million and is the reference hospital with the highest 
bed capacity. Our center treats not only patients who 
self-apply but also those referred to us from around the 
city with a diagnosis of PSP and it has thoracic surgery 
specialists at its disposal for 24 hours and seven days. 
Besides such large-scale coverage of geography and 
demography, our study is large-scale temporally as 
well. In this context, the result obtained regarding the 
AP seems to be substantial.

Meteorological features have been linked to many 
disorders such as myocardial infarction, asthma and 
sudden hearing loss.[9] It was reported that pneumothorax 
can be triggered by rapid changes in the barometric 
pressure during airplane flights or diving.[10] To explain 
this correlation with AP, it has been suggested that 
there can be ruptures in the bullae, blebs or abnormal 
alveoli due to imbalance of pressure in the adjacent 
structures and rapid change of pressure and that 
there can be predisposition to pneumothorax due to 
inflammation through an asthma-like mechanism with 
check-valve phenomenon.[4]

A number of studies have evaluated the relationship 
of AP, air temperature, humidity, wind speed, and 
storms with pneumothorax. Bense[5] reported that a 
10 hPa decrease in AP within 24 hours significantly 
increased the number of PSP patients in two days. 
Scott et al.[2] examined 192 PSP cases on exposing 
abnormal changes in the AP before PSP for four days. 
Exposure was confirmed in 72% of the cases and 
a correlation with pressure change was found. In a 
study of 337 PSP patients for three years, low AP was 
correlated with increased PSP risk in a statistically 
significant manner.[10] On the other hand, there are 
published series revealing no specific relationship with 
AP and pneumothorax development.[4,11] In other series 
that evaluated both primary and secondary spontaneous 
pneumothorax cases, no correlation with AP was 
identified.[12-14] The discrepancies in the aforementioned 
results point to the role of research design, climatic and 
the demographic circumstances where the study was 
conducted. Furthermore, approaching the issue by 
combining primary and secondary PSP cases could be 
a confounding factor.

A number of studies have focused on and clustered 
patient admittance considering that pneumothorax 
could have developed one day or two days before 
application. Formerly, the most extensive reported 
series was with 1,051 patients recorded for six years. 
In this series, PSP was recorded in 37% of the study 
duration and 88% of the patients fell into 597 clusters. 
No correlation was found with daily average AP. Only 
the pressure difference of the day with PSP from the 

previous day was found to be a significant predisposing 
factor.[15] In an evaluation of 115 patients for two years 
in Amsterdam, 14% of the study period was recorded 
as pneumothorax admission days. When clustered, 
73% of the cases were included in clusters.[4] In Italy, 
86% of the patients remained in 76 clusters in an 
analysis of 294 PSP cases for four years. Atmospheric 
pressure difference was found to be related with 
PSP.[7] In a multi-center study, Özpolat et al.[16] analyzed 
669 patients admitted during a period of 10 years. Days 
with spontaneous pneumothorax were clustered and 
low AP was correlated to PSP. It was concluded that 
daily pressure difference and decreased AP compared 
to previous day increased the incidence of PSP.

In all of these studies, clustering required either a 
relatively low quantity of patients or a longer duration. 
In the present study, we could not carry out clustering 
because of the registration of PSP patients during 
more than half of the study-period. Still, the patients 
were mostly registered on the day their complaints 
commenced. It is natural that clustering has not been 
opted for when our status is considered as a reference 
center located in one of the most populous cities of 
the world. Either way, we believe that detecting a 
significant relationship with AP similar to the studies 
using clustering strongly evinces the correlation 
between AP and PSP. Our study revealed that PSP risk 
significantly increases with low AP. Also, daily pressure 
decline was detected on 65% of the days with PSP, 
whereas increase was detected in 65% of the other days. 
This finding supports our conclusion that low pressure 
and reductions in pressure do increase the risk.

Primary spontaneous pneumothorax frequency 
may be related to climatic conditions. In two previous 
studies from our country, PSP was found to occur 
mostly in autumn, and in June and November.[17,18] 
Our findings revealed the highest frequency of cases 
in October and in autumn, as well.

High air temperature has been reported to have a 
correlation with PSP.[4,8] Özpolat et al.[16] established a 
correlation with low temperature; however, the authors 
concluded that temperature might be a cofactor in PSP 
risk but cannot be a factor by itself. In other studies 
that included air temperature analyses, no increase in 
PSP risk was identified.[6,7,11,12,17,18] In harmony with the 
extant literature, we did not establish any causality with 
temperature. No correlation between PSP and humidity 
or wind speed was found in our study, compatible with 
earlier studies.[8,11,12,17] In another interesting study, 
occurrence of PSP appears to be significantly facilitated 
by higher and less dispersed values of daily mean 
nitrogen dioxide, by lower and more dispersed values 
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of ozone.[19] Abul et al.[20] reported that spontaneous 
pneumothorax was more often seen in high ozone 
levels. We have not investigated the nitrogen dioxide 
and ozone concentration which showed a correlation 
with pneumothorax.

The main limitation of the present study is the 
retrospective, single-centre design. The clinical history 
and the clinical status of the patients could not be 
included. However, it has several important strengths. 
First of all, it was conducted in one of the most 
crowded cities in the world and had the largest patient 
sample to date. Secondly, we obtained the accurate 
meteorological data from the national meteorological 
agency. Lastly, we believe that the study period was 
long enough to establish accurate results.

In conclusion, primary spontaneous pneumothorax 
has a significant relationship with low atmospheric 
pressure as well as decreases in the atmospheric 
pressure. Air temperature, wind speed, and humidity 
are not correlated with primary spontaneous 
pneumothorax development. This conclusion is 
substantial particularly for emergency services as it 
places primary spontaneous pneumothorax probability 
into the portfolio of prioritized diagnoses for days 
with low atmospheric pressure or when a decrease in 
atmospheric pressure is observed.
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