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In the research, the association between the meteorological factors, and the incidence of primary 

spontaneous pneumothorax (PSP) in childhood were examined. 

The data related to 103 patients who were in their childhood and had PSP were analyzed 

retrospectively by using the software of IBM SPSS Statistics 22. The meteorological data, 

which was obtained from the 1st Regional Directorate of Istanbul Meteorology, including the 

means of monthly atmospheric pressure (AP), temperature, wind speed, humidity, sunshine 

duration were compared with the data related to the days when PSP occurred. Shapiro Wilk test 

was used to determine the suitability of the data, while the Mann Whitney U test, Friedman test 

and Kruskal Wallis tests were used to compare the data. Significance was evaluated based on 

p<0.05. 

It was determined that PSP occurred more frequently in the summer months (June, July, 

August). Besides, it was found out that the AP was statistically significantly lower at 3 days 

before the occurrence of PSP compared to the days when PSP didn't occur (p <0.05). Moreover, 

it was identified that there was no correlation between the PSP, and the data comprising of 

temperature, humidity, wind speed, and duration of sunshine (p>0.05).  

It was found that PSP was associated with a decrease in atmospheric pressure 72 hours before 

the occurrence of pneumothorax in children, whereas it was not associated with temperature, 

wind speed, humidity, duration of sunny and cloudy weather. 
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Introduction 

 
 Spontaneous pneumothorax (SP) is an abnormal accumulation of air in the pleural space, which 

could occur due to a trauma or any overt precipitating factor. 

It is considered to develop due to the alveolar rupture of subpleural emphysematous bullae that 

is located in the apex of the lung, but the pathogenesis of the bullae and the exact cause of the 

rupture are not yet known. Spontaneous pneumothorax is sub-classified as primary and 

secondary spontaneous pneumothorax (SSP). PSP develops in the absence of any underlying 

lung disease. Whereas, SSP occurs with an underlying lung illness or pleural condition such as 

emphysema, asthma, bronchitis, and tumor (1,2,3). PSP mostly occurs among thin, tall 

adolescents and young adults (3).   Recent studies have revealed that PSP might be associated 

with meteorological changes and air pollution (4,5,6,7).  However, when we reviewed the 

English literature, we did not find any related meteorological studies, population of which 

consist of children. Our research intends to reveal whether the SP among the child age group is 

affected by meteorological factors. 

 

Materials and Methods 
 

Records, which were obtained from the electronic registry system of the hospital and belong to 

780 patients who had been diagnosed with pneumothorax at the Ümraniye Training and 

Research Hospital (ÜTRH) between January 2010 and December 2019, were analyzed 

retrospectively. A total of 103 adolescents, who were admitted to the emergency department 

due to the onset of dyspnea and chest pain between the ages of 13 and 18 years, and who had 

been diagnosed with pneumothorax through physical examination and chest radiography, were 

included in the research. Cases of traumatic pneumothorax, and the pneumothorax (secondary 

pneumothorax), which were caused by lung diseases, were excluded from the study, as well as 

the recurrent cases, and the cases, which occurred outside the districts of Ümraniye and 

Sancaktepe.  

The distribution of the cases related to their ages, genders, seasons, and months were examined. 

Meteorological data, which was based on the measurements of Samandıra Airport, about 10 km 

to UTRH, were obtained from the 1st Regional Directorate of Istanbul Meteorology. Means of 

the monthly meteorological data related to each case, which was induced by pneumothorax, 

were recorded on the day of application (D0), the previous 3 days (D1, D2, D3) and on the days 

of absence. Meteorological data were recorded as hectopascal (hPa), centigrade (ºC), percent 

(%), meter/second (m/sec), and hours (h), in terms of atmospheric pressure, temperature, 

humidity, wind speed, and duration of sunny weathers, respectively. 

Our research was approved by the Ethical Committee of UTRH and was performed in 

compliance with the Helsinki Declaration. 
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Statistical Analysis 

 
In order to evaluate the findings of the research, the software of IBM SPSS Statistics 22 was 

used in statistical analysis (IBM SPSS, Turkey). The Shapiro Wilk test was used to determine 

the normality of the distribution related to data of the research. When analyzing the data of 

research, the Mann Whitney U test was used for comparing the descriptive statistical data 

(mean, standard deviation, frequency) as well as the parameters that did not conform to the 

normal distribution in the comparison of quantitative data. Friedman test was used to compare 

the levels of parameters, when it did not conform to a normal distribution as well as for the 

levels of the 1 day before, 2 days before and 3 days before the occurrence of pneumothorax. 

Kruskal Wallis Test (post hoc Mann Whitney U Test) was used to evaluate the changes in 

pressure, temperature, and wind data of consecutive months. Significance was evaluated at 

p<0.05. 
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Results 

 
The study was performed on 103 cases consisting of 13 (12,6%) females and 90 (87,3%) males, 

whose ages ranged between 13 and 18. The mean age of patients was 16.67±1.05 years.  

Upon the examination of the distribution of the patients with regard to seasons, it was 

determined that the summer season (June, July, August) had the uppermost number of admitted 

patients and it was followed by the spring (March, April, May) season. Whereas, winter 

(December, January, February) and autumn (September, October, November) seasons had 

fewer patients who had applied to the hospital (Graphic 1).  

 

Based on the analysis of the distribution of patients per month, it was found out that the highest 

number of patients who applied to hospital was in June, whereas October had the lowest number 

of patients. There were more patient admissions in June than in other months (Graphic 2). 
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From the occurrence day of PSP backward, a repeated measurement test was performed to 

compare the temperature, wind, and pressure values of the D0, D1, D2, and D3. A repeated 

measurement test was conducted to compare the temperature, wind, and pressure values of each 

day. Based on the results of the test it was determined that the variation in the related data was 

not statistically significant. 

 

The day, on which patients applied with PSP, was described as D0, while the previous day of 

the occurrence was considered as D1, 2 days before it as D2 and 3 days before as D3. Based on 

the results of the analysis it was found out that there was no statistically significant difference 

between the temperatures of D0, D1, D2, D3; daily temperature difference of D0, D0 sunshine 

time, wind values of D0, D1, D2, D3; daily average humidity of D0; air pressures of D0, D1, 

D2, D3, and related values of the PSP occurrence days. However, the pressure values of D3 

were found to be lower than days with the absence of any PSP occurrence and the difference 

between them was statistically significant (Table 1).  
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Table 1. Meteorological data for days with and without the incidence of pneumothorax 

 

Days with the 

Incidence of 

Pneumothorax 

Mean  SD 

Days without the 

Incidence of 

Pneumothorax 

Mean  SD 

P significance 

Temperature 0 (0C) 15.21±7.49 15.16±6.81 0.810 

Temperature 1(0C) 15.18±7.47 15.16±6.81 0.865 

Temperature 2 (0C) 14.89±7.27 15.16±6.81 0.872 

Temperature 3 (0C) 14.91±7.13 15.16±6.81 0.928 

Sunshine Duration (hour) 5.46  4.77 4.11  3.93 0.271 

Wind 0 (m/s) 3.70±1.51 3.34±0.64 0.104 

Wind 1 (m/s) 6.62±1.68 3.34±0.64 0.411 

Wind 2 (m/s) 3.65±1.83 3.34±0.64 0.967 

Wind 3 (m/s) 3.41±1.39 3.34±0.64 0.648 

Mean of Daily Humidity (%) 74.58±713.17 75.64±6.46 0.373 

Pressure 0 (hPa) 1003.13±12.79 1003.92±11.39 0.347 

Pressure 1 (hPa) 1002.4±7.44 1003.92±11.39 0.535 

Pressure 2 (hPa) 1001.83±7.65 1003.92±11.39 0.190 

Pressure 3 (hPa) 992.35±88.19 1003.92±11.39 0.018* 

 

D0: PSP application day D1:1 day before the application, D2:2 days before the application, 

D3:3 days before the application. *Statistically significant at the level of p<0,05. 

 

 

Discussion 
  

PSP cases mostly consist of tall and skinny male adolescents. Even though PSP occurs due to 

apical blebs or bullae without any underlying lung illness, the exact cause is still unknown.  

Smoking history is very uncommon in childhood, though it has been revealed in the etiology 

that smoking is the main factor in adults (8). It has been argued that seasons and 

meteorological changes could impact the incidence of PSP. However, these researches were 

performed either with adult patients or were conducted with a population, which consists of 

adult patients and a small number of children (6,9,10). 

Only PSP cases among children are included in our batch. Upon the review of English literature, 

no related researches, which investigates the correlation between the meteorological changes 

and the occurrence of PSP in childhood, were detected. The incidence of PSP in childhood is 

3.4 / 100 000 (9). Meanwhile, the incidence rate of males to females ranges between 4/1 and 

7.7/1 in different studies, and PSP is more common in males (8,11). In our study, the male to 

female incidence rate of PSP was determined to be 6.6/1. 
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In most of the previous studies, it has been revealed that the incidence of PSP is not associated 

with the seasons (7,12,13,14).  However, in research performed in Japan, it has been put forward 

that the incidence of PSP was fewest in the winter months (15). Similarly, it was found in our 

study that it occurred most frequently in summer and at least in winter. However, contrary to 

these studies, there are also studies suggesting that the prevalence of PSP is higher in winter 

months (16,17). In a study performed in Spain, the incidence of PSP in spring is higher, 

whereas, in another study conducted in China, the rate of incidence of PSP in autumn is higher 

(18,19). The fact that the higher incidence rates of PSP differ in various studies, which have 

been performed in different seasons, could be due to the variability of the seasonal conditions 

of the countries where the studies are conducted. Even in different cities of the same country, 

the seasons during which PSP occurs more frequently might vary depending on the climatic 

conditions.  

Likewise, it was determined in our research that there was a decline in atmospheric pressure 3 

days before the admission of PSP cases compared to non-PSP days.  This may be due to the 

rupture of the bullae in the lung as a result of the decrease in atmospheric pressure, as it has 

been revealed by Bence. In his study, Bence found that admission to the hospital increased due 

to PSP 2 days after atmospheric pressure dropped by 10 mbar (20). When compared to AP 

levels of the days, on which PSP didn't occur, AP was found to be lower, on D0 and D1 by 

Haga et al.; on D1 and D2 by Özpolat et al., and on D0 by Zhang et. al (6,7,19). Meanwhile, 

Diaz et al. put forward that the incidence of PSP is correlated with the increase in the levels of 

AP (21). However, contrary to these researches, there are also researches claiming that the 

incidence of PSP is not correlated with the levels of AP (9,12,14,18). The cases of adulthood 

and childhood were included in these researches, which were performed in various countries 

under different climatic conditions. Besides, it is evident that other meteorological factors 

impact the incidence of PSP as well. Therefore, it is hard to make any precise comparison.     

On the other hand, many researches have studied merely the relationship between the AP and 

PSP. The number of researches, which examine the temperature, wind speed, humidity, and 

duration of sunny times apart from the AP, like our study, is quite a few.  In addition to that, 

likewise our study, no correlation was found between the incidence of PSP and the temperature, 

wind speed, humidity, and duration of sunny times in the majority of researches (6,13,22). 

However, there are also studies revealing that there is an inverse correlation between them 

(9,12,19,23). Furthermore, Bertolaccini and Smit have put forward in their research that air 

pollution, viral infections, physical stress, and allergens could also lead to PSP (12,15).  But 

these factors are not included in our research.  

There were several limitations in our study due to the fact that though we performed our study 

in Istanbul, where around 15 million people live, it only involved the child cases who live in 

the vicinity of Ümraniye, in addition to it was a retrospective research.    

It is unambiguous that various parameters impact the PSP. Moreover, it is very challenging to 

reach an accurate conclusion by merely making comparisons, since the studies have been 

designed differently and the number of cases is often inadequate as well as they are performed 

in various climatic conditions.  Therefore, the studies, which include a greater number of cases, 

should be performed. 
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