Automated Mortality Surveillance for Pandemic Influenza Preparedness
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Objective

To describe the implementation of an automated mortality surveillance system by the public health unit in Kingston, Frontenac, and Lennox & Addington (KFL&A) in Kingston, Ontario using weekly-updated municipal death data as part of an integrated public health electronic monitoring system.
Background
In Canada, the most recent national and provincial pandemic preparedness plans call for the development of surveillance capability for influenza-related mortality during a pandemic. As a measure of disease severity, excess mortality may signal shifts in influenza strains and epidemic potential. Past outbreaks and more recent events such as the 2009 pandemic of novel influenza A (H1N1) have further highlighted the importance of not only identifying new virus strains but also of determining the social and economic impact of the disease.
Methods
The mortality datastream is the 4th automated module in an integrated health monitoring system that also includes a RODS-based acute care-enhanced syndromic surveillance system monitoring emergency department visits and hospital admissions, and a hospital employee absenteeism monitoring system linking occupational health and human resources data. [1,2] Retrospective analysis of twelve years of mortality data was performed to establish baseline mortality rates in Kingston. Death classification was accomplished using keyword classification and a phonetic algorithm. Classification accuracy of retrospective data was verified by an experienced coroner. Analysis using CUSUM flags and age stratification was automated to enable continuous monitoring capability with minimal human intervention.
Results
From 1997-2008, there were 18995 deaths reported to the City of Kingston; 1950 deaths (10.3%) were attributed to pneumonia and influenza (P&I). The elderly aged 75 years and older account for 79.1% of these deaths. Since 2006, the median interval between death and registration with the City was 5 days.  

[image: image1.emf]0 10 20 30 40 50

0-4

5-17

18-24

25-34

35-44

45-54

55-64

65-74

75-84

Over 85

% of Deaths from 1997-2008

Age Group

All-Cause Mortality Pneumonia and Influenza Mortality


Figure 1 – Burden of pneumonia and influenza (P&I) mortality (n=1548) compared to all-cause mortality (n=14058) stratified by age in Kingston, Ontario from 1997-2008. Records without age data (n=4937) were excluded in this analysis.
Conclusions
The historic burden of seasonal P&I mortality in this region was shown to be greatest among the elderly. In contrast, some evidence suggests that the elderly may have partial immunity to 2009 novel influenza A (H1N1) due to past influenza exposure. [3] The importance of population-specific monitoring to quickly detect these trends to improve situational awareness and reduce socio-economic disruption remains a strong argument for developing real-time surveillance capability. Integration of multiple datastreams within a unified graphical user interface could further enhance the ability to detect and respond to public health emergencies. The quality of death data depends on the diligence of attending physicians in completing medical death certificates, the inclusion of age information by municipalities, and data timeliness. Evaluation of the usefulness of this system as a module in a comprehensive real-time public health electronic system for influenza A (H1N1) surveillance is ongoing.
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