ABSTRACT.

The Impact of Climate Change/Variability Events on the Occurrence of Dengue Fever in parts of the Caribbean: a Retrospective Study for the Period 1980 – 2002.
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Objectives: A retrospective review of dengue fever (DF) cases (1980 – 2002)

of Caribbean Epidemiology Centre (CAREC) Member Countries  (CMCs) was done in  relation to predicted El Nino Southern Oscillation (ENSO) events, to show any association of designated (predicted) climate patterns and DF cases in CMCs.  An attempt was also made to demonstrate any seasonal influence of climate impacting on DF in 3 countries – Barbados (high), Jamaica (medium) and St Kitts/Nevis (low)  -  with varying history of the  disease.

Design  and Methods: Retrospective data on DF cases (1980 – 2002) in all CMCs  were studied in relation to predicted climate ENSO conditions -  warm (El Nino, EN), the second year of the EN (EN+1), cold (La Nina , LN), neutral (N).  Non-parametric Kruskal-Wallis tests were used to examine for differences in the occurrence of DF cases during the predicted ENSO events and neutral periods; Spearman’s Rank coefficient was used to determine  correlations between ENSO events and DF cases.  In addition, the impact of seasonal/climate variation on DF cases with respect to rainfall/ temperature in the 3 CMCs with different histories of DF occurrence – Barbados(high), Jamaica (medium) and St Kitts/Nevis (low) – in recent epidemic years. The patterns of the onset of DF in relation to rainfall were summarized.

Results: The pattern of DF in 1980 – 2002 suggested a varying relationship with predicted ENSO events when viewed over two decadal periods. In  1980 – 1999, warm (EN) events  coincided with peaks in DF in 1982, 1986. In 1990 – 1999,  EN-related DF was again dominant (1992, 1993, 1994, 1997), but EN+1 epidemics in 1995 and 1998 occurred.  Since 2000, there have been DF epidemics in N, LN and EN years. There were significantly more cases in 1990-2002 (p<0.001) than in the previous decade; however, there was no significant difference, between cases in ENSO-predicted periods and those in neutral times (p=0.935). Overall, the occurrence of total cases for the 1980 – 2002 were in the order:- EN (21, 218)>  EN+1 ( 12, 481)> N ( 9,418) > LN     (8920). But cases / year changed the order to: - EN+1 (4,160)> N (2,355) > EN (2,122) > LN (1,487). 

There were differences in DF epidemics in 1990 – 2002 in the three countries.  In Barbados (pop. 270,000) there were 9 epidemics> Jamaica (2.5m) 2 > St Kitts/Nevis (40,410) 1 in 13  years.  In Barbados and Jamaica, EN+1 years  experienced most cases, while in St Kitts/Nevis, the single epidemic occurred in  an ENSO neutral year.

Seasonal variation (rainfall) of cases  in the epidemic years showed a significant correlation  (p< 0.05) with  annual case loads (%) occurring in the high rainfall period of the last quarter of the year: Barbados (98.3%)> Jamaica (89.8%) > St Kitts/Nevis ( 85.4%).

Conclusions: There were greater occurrence of DF cases in the warm dryer predicted (EN) period, but there was no evidence of the impact of temperature  increases.  Rather the impact of water storage in non-mosquito secure habitats  in dryer periods may explain the EN and EN+1 related cases.  It appears that all ENSO and neutral seasons are appropriate for DF transmission though EN and  EN+1 seem more appropriate. Also, in wetter parts of the year (wet season), the countries are of greater risk to DF transmission. It therefore seems appropriate for targeting planning vector mitigation programs at this time of year to reduce mosquito production and DF transmission.
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