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The Influence of Meteorological Factors on Heart Failure*
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ABSTRACT Objective: Correlation analysis of the relationship between meteorological factors and patients with heart failure dis-
ease in the last two years in shanghai was conducted, and the weather and climate conditions of the high incidence of heart failure was
discussed for the purpose of disease prevention and intervention. Methods: A prospective statistic on heart failure cases during January
2011 to December 2012 in Shanghai Chest Hospital emergency department was analyzed by compared with the same period of meteoro-
logical data, temperature, pressure, and humidity. Results: Temperature, pressure and humidity have significant effects on the occurrence
of heart failure. Heart failure number is apparently negative-correlated with the average temperature, the maximum temperature, and the
minimum temperature. It is apparently positive-correlated with the daily average atmosphere pressure. Early change of relative humidity
is apparently correlated with the number of heart failure, and the temperature factor showed a lag effect. Conclusions: Meteorological fac-
tors like temperature, pressure and humidity were significantly related with the onset of heart failure, which revealed the high incidence of
acute respiratory infection in different weather conditions, for disease prevention and intervention.
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Fig.1 Number of heart failure in each month
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Table 1 Heart failure number from 2011 to 2012 in descriptive analysis (xt s)

Month Heart Failure Average Highest Daily Lowest Daily Relative Humidity Daily Average
Number Temperature (C)  Temperature (‘C)  Temperature ('C) (%) Wind Speed(M/S)
Jan 7.5+ 2.6 3.1£ 2.5 58+ 23 0.7+ 3.2 64.7+ 124 2.6+ 0.7
Feb 8.2+ 2.8 52+ 32 8.5+ 4.0 2.5+ 34 70.7+ 12.3 2.7+ 0.8
Mar 9.3+ 3.7 9.4+ 3.3 134+ 45 5.7+ 3.0 64.3% 16.7 2.9+ 0.7
Apr 7.1+ 2.4 16.8% 3.7 21.8+ 4.2 12.7¢ 3.8 64.2+ 14.3 3.1+ 1.0
May 52+ 1.8 214+ 3.1 259+ 44 17.6% 2.3 65.5+ 15.1 2.9+ 0.9
June 3.9+ 1.7 243+ 2.6 27.6+ 3.8 21.9+ 2.1 79.5% 8.8 2.8+ 0.9
July 47 2.0 29.9+ 1.9 33.7£ 2.5 27.0+ 1.6 70.6x 7.9 3.0+ 1.0
Aug 29+ 13 28.5+ 1.8 31.8+ 2.7 26.1% 1.5 76.1% 6.2 33+ 12
Sep 3.7¢ 1.8 24.0+ 2.4 274+ 2.7 214+ 2.8 69.8+ 10.5 3.0+ 0.8
Oct 43+ 2.0 19.5+ 2.0 227+ 2.5 16.3% 2.5 65.9% 9.0 2.5+ 0.6
Nov 3.9+ 2.8 144+ 3.9 179+ 3.5 11.1+ 49 71.1% 12.5 2.7 0.9
Dec 5325 6.4+ 3.3 9.4+ 3.1 3.4% 4.0 67.5+ 12.3 29+ 1.0
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(€2 B}
Month Daily Average Daily Variation of ~ Daily Temperature ~ Daily Humidity Temperature Humidity Variation
Pressure(Hpa) Temperature(C) Difference(C) Difference (%) Variation ('C) (%)

Jan 1028.2+ 4.3 5.2+ 2.6 1.3 1.0 9.6 7.2 1.5 0.9 8.1 4.7
Feb 1023.1%£ 5.2 6.0+ 3.6 1.8+ 1.5 8.9+ 7.1 3.4+ 1.1 12.1£ 2.8
Mar 1022.0+ 4.7 7.6+ 3.7 1.8+ 1.2 10.5+ 9.4 3.2+ 0.7 12.7+ 32
Apr 1013.7+ 5.7 9.2+ 34 2.6% 2.1 10.3+ 8.7 3.6+ 0.8 13.9+ 3.0
May 1010.2+ 3.4 8.3% 3.6 1.8+ 1.9 10.3+ 9.1 42+ 0.7 14.5+ 2.6
June 1004.5% 3.4 5.6+ 2.7 14+ 13 7.1 5.7 3.4+ 1.1 9.4+ 3.0
July 1003.5% 2.8 6.7+ 1.8 1.3 13 6.1 5.6 3.0+ 1.0 8.2+ 1.7
Aug 1005.0+ 3.8 5.8+ 2.1 1.2+ 0.9 4.8+ 39 2.3+ 0.5 6.1+ 1.2
Sep 1012.7+ 3.4 6.0+ 2.0 1.3 1.2 6.7+ 5.3 2.3+ 0.8 8.7+ 14
Oct 1019.0£ 3.0 6.4+ 2.8 1.1 0.9 7.7 6.4 1.9+ 0.7 9.3+ 1.1
Nov 1020.7+ 3.7 6.7+ 3.3 2.0+ 1.5 8.4+ 6.8 2.5¢ 0.7 112+ 22
Dec 1026.7+ 4.1 6.0+ 3.0 23+ 1.7 9.4% 6.6 3.3+ 1.1 11.3% 1.6
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Fig. 4 Heart failure cases and humidity variation
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Table 2 The correlation coefficient of heart failure number and

meteorological factors (N =731)

Meteorological Factors r
Average Temperature( C ) -0.44%**
Highest Temperature( C ) -0.41%%*
Lowest Temperature( C ) -0.44%**

Relative Humidity(% ) -0.06

Average Wind Speed(M/S) -0.06

Average Pressure( HPa) 0.3]***

Daily Variation of Temperature (C) 0.05
Daily Temperature Difference( C ) 0.02989

Daily Humidity Difference( % ) -0.02
Temperature Variation(C ) 0.]15%**
Humidity Variation(C ) 0.30%%*

Note:* P<=0.05, **P<=0.01, ***P<=0.001.
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Fig.6 Correlation factors of heart failure with average temperature
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