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Influence of Change of Atmospheric Pressure and Temperature
on the Occurrence of Spontaneous Pneumothorax

Hyeon Jae Lee, M.D.*, Gun Lee, M.D.*, Chang Young Lim, M.D.*

Background: Spontaneous pneumothorax is a common respiratory condition and has been postulated that it
develops because of rupture of subpleural blebs. Although the morphology and ultrastructure of causative lesions
are well known, the reason for rupture of sbupleural blebs is not absolutely clear. Broad consensus concerning the
role of meteorological factors in spontaneous pneumothorax dose not exist. The aim of the study was to examine
the influence of change of atmospheric pressure and temperature on the occurrence of spontaneous pneumothorax.
Material and Method: One hundred twenty eight consecutive spontaneous pnemothorax events that occurred
between January 2003 and December 2004 were selected. Changes of meteorological factors of particular days
from the day before for 5 consecutive days were calculated and compared between the days with pneumothorax
occurrence (SP days) and the days without pneumothorax occurrence (Non SP days). The correation between
change of pressure and temperature and the occurrence of SP was evaluated. Result: SP occurred on 117 days
(16.0%) in the 2-year period. Although there was no significant differences in change of pressure factors prior 4
days of SP occurrence compare to the 4 days prior Non SP day, change of mean pressure was higher (+0.934
vs. —0.191hPa, RR 1.042, CI 1.003~1.082, p=0.033), and change of maximum pressure fall was lower (3.280 vs.
4,791 hPa, RR 1.051, Cl 1.013~1.090, p=0.009) on the 4 days prior SP day. There were significant differences
in change of temperature factors prior 2 days and the day of SP, Changes of mean temperature (—0.576 vs.-+0.099°C,
RR 0.886, 95% ClI 0.817~0.962, p=0.004) and maximum temperature rise (7.231 vs. 8.079°C, RR 0.943 CI 0.896~
0.993, p=0.027) were lower on the 2 days prior SP. But changes of mean temperature (0.533 vs. —0.103°C, RR
1.141, Cl 1.038~1.255, p=0.006) and maximum temperature rise (9.209 vs. 7.754°C, RR 1.123, Cl 1.061~1.190,
p=0.000) were higher on the SP days. Conclusion: Change of atmospheric pressure and temperature seems to
influence the chance of occurrence of SP. Meteorological phenomena that pressure rise 4 day prior to SP and
following temperature fall and rise might explain the occurrence of SP. Further studies should be continued in the
future.

(Korean J Thorac Cardiovasc Surg 2007;40:122-127)
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Table 1. Occurrence of spontaneous pneumothorax classified by
seasons
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Table 2. Comparison of atmospheric pressure and temperature for
SP days vs. non SP days

Spring Summer  Fall Winter  Total

Variables SP days  Non SP days RR (CI) p-value

28 29 35 25 117
(239%) (24.8%) (299%) (21.4%) (100%)
Non SP* days 156 155 147 156 614

SP* days

Total 184 184 182 181 731

*SP=Spontaneous pneumothorax, Chi-square test p=0.542.
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Atmospheric pressure (hPa)
Mean AP 1,016.117.96 1,016.3+7.93 0.997 0.811
(0.972~1.022)
Maximum 1,018.3£7.95 1,018.7%7.97 0.994 0.607

AP (0.969~1.019)
Minimum 1,014.08.01 1,014.0£8.18 1.001 0.953
AP (0.977~1.025)
Daily 421206 4.7£3.02 0.937 0.115

range AP (0.865~1.016)

Atmospheric temperature (°C)

Mean AT 14.6+9.12 12.8£9.77 1.020 0.061
(0.999~1.042)

Maximum  19.31+9.48 17.0£9.97 1.024 0.023
AT* (1.003~1.046)

Minimum 10.619.14 9.2+9.82 1.016 0.141
AT (0.995~1.037)

Daily range  8.7%£2.96 7.9+2.82 1.109 0.004
AT* (1.033~1.190)

RR=Relative risk; CI=95% Confidence interval. *p<0.05.
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Table 3. Comparison of difference in atmospheric pressure (AP) for SP days vs. non SP days

Variables (hPa) Lag (days) SP days Non SP days RR (CI) p-value
AMean AP 0 —0.092£6.344 —0.0191+4.357 0.997 (0.956~1.039) 0.878
1 —0.194£6.121 0.002+4.344 0.991 (0.950~1.034) 0.678

2 0.064+5.801 —0.02014.368 1.004 (0.962~1.048) 0.858

3 0.4191+7.019 -0.070+4.877 1.018 (0.980~1.057) 0.358

4 0.934£5.094 —0.1914-5.298 1.042 (1.003 ~1.082) 0.033

AMax-min (—1) AP 0 4.118+6.613 4.63714.868 0.980 (0.942~ 1.020) 0.321
. 1 4.015+6.378 4.615+4.797 0.976 (0.937~1.016) 0.242
2 4.23216.065 4.57814.829 0.986 (0.947~1.027) 0.497

3 4.568£7.011 453925279 1.001 (0.966~1.037) 0.959

4 5.278£5.689 4.389+5.563 1.028 (0.993~1.064) 0.115

AMax (—1)-min AP 0 4.3301+6.423 4701+4.943 1.014 (0.976~1.0534) 0.479
1 4.3971+6.230 4.639+4.886 1.009 (0.971~1.050) 0.639

2 4.130=5.919 4.6261+4.858 1.020 (0.980~1.062) 0.329

3 3.770£7.107 4.671+5.369 1.029 (0.993~1.067) 0.116

4 3.280+4.983 47915783 1.051 (1.013~1.090) 0.009

RR=Relative risk; CI=95% confidence interval; Amean AP=Difference in mean AP from the day before to each day; AMax-min (—1)
AP=Difference between maximal AP on each day and minimal AP on the day before; AMax (—1)-min AP=Difference between

minimal AP on each day and maximal AP on the day before.
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Fig. 1. Comparison of difference in atmospheric pressure for SP
days vs. non SP days.
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Table 4. Comparision of difference in atmospheric temperature for SP days vs. non SP days

Variables (°C) Lag (days) Sp days Non-SP days RR (CI) p-value
AMean AT 0 0.533£2.045 —0.103£2.328 1.141 (1.038~1.255) 0.006
1 0.412£2.462 —0.029£2.252 1.034 (0.946~1.130) 0.459

2 —-0.576£2.29 0.099+2.285 0.886 (0.817~0.962) 0.004

3 —0.251£2.439 0.037£2.259 0.948 (0.872~1.031) 0.212

4 0.301£2.117 —0.051£2.324 1.073 (0.980~1.174) 0.128

AMax-min (—1) AT 0 9.2091+3.573 7.754 +3.537 1.123 (1.061~1.190) 0.000
1 8.3901+3.409 7.855+3.817 1.040 (0.985~1.098) 0.158

2 7.231+3.467 8.079+3.795 0.943 (0.896~0.993) 0.027

3 8.0171+3.599 7.9261+3.784 1.007 (0.955~1.061) 0.809

4 8.40313.646 7.875+3.763 1.040 (0.985~1.098) 0.162

AMax (—1)-min AT 0 8.044£3.034 7.950+3.041 0.990 (0.927~1.057) 0.759
1 8.117£3.156 7.938£3.011 0.980 (0.918~1.047) 0.558

2 8.660L£3.209 7.8131+3.006 0.909 (0.850~0.973) 0.006

3 8.26313.024 7.902143.063 0.961 (0.900~1.027) 0.240

4 7.783+2.737 7.985+3.118 1.022 (0.958 ~1.089) 0.513

RR=Relative risk; CI=95% confidence interval; AMean AT=Difference in mean AT from the day before to each day; AMax-min(—1)

AT=Difference between maximal AT on each day and minimal AT on the day before; AMax (—1)-min AT=Difference between

minimal AT on each day and maximal AT on the day before.
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