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EL Niña and La Niña influences three decades cholera in Kolkata, India: Time series model
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Background:  El Niño and La Niña -southern Oscillations(ENSO) are closely interrelated to Indian Ocean Dipole (IOD) and have great influence with the Indian monsoon. Many coastal regions of India have experienced severe rainfall during 1983, 1994 and 1997 due to positive dipole. In this study, we tried to correlate the changing weather patterns and prevalence of cholera, using the data collected from the hospital based surveillance on diarrheal diseases in Kolkata.

 Method: Active surveillance data collected during 1996-2012 and hospital cholera data recorded from 1980-1995 generated from the Infectious Diseases Hospital (IDH) were used in this study along with the data collected on relative humidity (RH), temperature and rainfall collected from the Meteorological Department Kolkata as well as sea surface temperature (SST) of Bay of Bengal. During the study period, the cholera infection was assessed using GLM. The climate factors were also considered for Time series analysis of Auto-Regressive Integrated Moving Average (ARIMA) model to investigate relative impact of climatic on cholera.

Result:  Auto regressive integrated moving average (ARIMA) has created a candidate model of year wise Vibrio cholerae infection with predictor variables of RH, temperature, and rainfall with ARIMA (1, 0, 0) to stabilize model. It is interesting to note that relative humidity (RH) seems to be the main influential factor to enhance V. cholerae infection when the sea surface temperature reached about 28˚C and a positive correlation was detected between rainfall and V. cholerae infection. The co-existence of RH and V. cholerae infection peaks was observed while 1-5% RH increases of its mean. The yearly temperature has fluctuated considerably and an increase of 1˚C has been observed during the 33 years. The highest observed rainfalls was 17.21mm, 20.78mm and 16.08 mm during the 1984 (82-83 El Niña), 1999 (La Niña) and 2007(La Niña), respectively. However, the lowest mean rainfall (7.09) was recorded in 2011, which was one of the strongest La Niña year ever observed since last 30 years. The cholera infection was low during 2011. During 1996, 1997 and 1998, single cholera peak was recorded with more number of cases during the monsoon seasons due to highest rain fall while SST was below 28˚C. After 1998, oscillation in the monsoon seasons led predominant changes in the rainfall, which was not recorded in the history of cholera in Kolkata. Unusual rise of V. cholerae infection was noticed in December 2008. The mean days RH (morning) has drastically increased to 21% in December 2008, because wormer winter than normal owing to 2007-2008 La Niña event.

Conclusion: Overall, 33 years data bestowed convincing information on relation between cholera infection and climatic factors by the influence of El Niño and La Niña -southern Oscillation (ENSO), which may have positive role in controlling the prevalence of cholera in Kolkata. 
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