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1. PI Name and Contact Details  

Name of PI: Glenn McGregor 
PI contact details, including department, email & tel. 
Department of Geography 

2. Research Team 

Glenn McGregor: Climatology/Biometeorology/Hydroclimatology (Geography) 
https://www.dur.ac.uk/geography/staff/geogstaffhidden/?id=12587  
Isabella Bovolo: Hydroclimatology (Geography) 
https://www.dur.ac.uk/geography/staff/geogstaffhidden/?id=14339  
Camila Caiado: Statistics (Mathematical Sciences) 

https://www.dur.ac.uk/mathematical.sciences/staff/academic/?id=5626 

3. Summary of Research Undertaken 

Research rationale: To improve the evidence base for the impacts of the recent 2015-

16 El Niño on public health in the Southwest Pacific through analysis of disease 

incidence, in 12 Pacific Island countries (PICs). In relation to this the project ws mainly 

interested in (i) establishing climate-health impact magnitudes and the placement of 

these in historical and geographical contexts, (ii) discovering what the likely climate 

drivers of health impacts are, and (iii) evaluating the degree to which climate and 

health impacts may be transient given  

What was done: For the first time an integrated data base of climate and health 

information was compiled from disparate sources, namely PIC local weather stations, 

climate re-analysis data sets and the Pacific Syndromic Surveillance System weekly 

health reports. Following compilation of the data set exploratory analyses were 

undertaken related to establishing the association between climate (El Nino) and four 

health outcomes or syndromes (diarrhoea, influenza like illness (ILI), acute fever and 

rash (AFR) and prolonged fever (PR)) 

4. Four bullet points about key outcomes 

 The compiled data set is only partially fit for purpose for the intended research 

aim because of the incompleteness of health records for a number of countries. 

Consequently 6 countries were focused upon. 

 We found clear associated between an El Nino (ENSO) index and rainfall and 

diarrhoea occurrence. While there is evidence of an association between ENSO 

and the three other health outcomes the rainfall – health outcome associations 

are tenuous. This may well be due to the localised nature of rainfall as measure 

by the weather stations used and only a single data point for health outcomes 

https://www.dur.ac.uk/geography/staff/geogstaffhidden/?id=12587
https://www.dur.ac.uk/geography/staff/geogstaffhidden/?id=14339
https://www.dur.ac.uk/mathematical.sciences/staff/academic/?id=5626


for very large geographical regions; the likely within country variability of health 

outcomes is no doubt large given the vast areas some of the PICs cover 

 We believe we have discovered some so-called health teleconnections which 

take the form of high disease incidence rates in some PIC matched with 

conterminous low rates in other PICs. This may be explained by the spatial 

variable impacts of ENSO as moderated by the spatial variation of rainfall 

anomalies. 

 Not only were concurrent ENSO-health associations found but there is strong 

statistically significant evidence for lag associations such that in the case of 

diarrhoea, rainfall anomalies are followed by diarrhoea occurrence anomalies 

up to three months later. This is no doubt associated with the dwindling access 

to potable water once rainfall anomalies express themselves in the form of few 

safe surface water sources. We also found robust lag associations between an 

ENSO index and diarrhoea and ILI which points to the potential of long-range 

forecasting of health outcomes based on seasonal climate forecasting. 

5. Impact 

The research results have raised aware of the climate-health link with field officers in 

the WHO Pacific Office in Fiji and the joint WMO/WHO climate and health office in 

Geneva. Results have also been shared with the NIWA (NZ) the lead organisation for 

the Pacific Climate Outlook Forum. Presentations at successive American 

Meteorological Annual Environment and Health conferences have also been made. 

Through making the wider scientific community aware of the research we have been 

invited to submit a funded open-access article to a special issue on climate and health 

for the journal Atmospheric Science.  

6. Further Research 

Further research will take the form of a 2017-18 Risk Masters dissertation. Beyond 

this we intend to explore the development of ENSO based health forecasting models 

based on time series techniques. As our principal focus to date has been on rainfall 

we intend to expand our analyses to temperature as well. 


