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Executive Summary 

Our review of the BDMV mortality data (2009-14) for the Latrobe Val ley shows that 
slightly more deaths occurred in the period January to June 2014 compared with 
the period January to June 2009-13 but the evidence that this is not due to just 
chance alone is inconclusive.1 

This assessment reviews the data provided, and shows several ways of 
demonstrating the sma ll increase in Latrobe Va lley deaths in 2014, compared with 
2009-13. We have shown these resu lts using the fol lowing analyses, looking at 
deaths per month/a ll postcodes, and annual  deaths/a ll postcodes. We have 
analysed reported mortality from Morwell as well. 

We do not find this i ncrease to be conclusive evidence of any particu lar effect, 
given the very wide confidence intervals around the observations, and the lack of 
usefu l denominators to compare health events in these postcodes. These 
uncertainties include, but may not be limited to, the small population size under 
review, and the fact that we have no i nformation about the underlying age or sex 
distribution or popu lation movements over time within the postcodes concerned.2 

Monthly mortality 

The graphic representation of reported deaths by month and associated exact 
confidence intervals for these observations over the period 2009-14 shows that 
2014 deaths a re within the range observed for the previous five years, with 
postcode data combined for ana lysis (Figure 1) .3 

Poisson regression 

The 2009-13 data were modelled using Poisson regression (for categorical data) 
and the 2014 deaths were predicted using this model (see Figure 2 and Table 1). 
This model shows that there are 37 additiona l  deaths overall  in the 2014 period 
(339 observed for 2014, compared to the 302 annual  average predicted by th� 
model) . The additional deaths observed occurred in March and May of 2014. 

Linear Regression 

The month ly n umber of deaths was approxi mately normally d_istributed, so the 
data were ana lysed also using l inear regression. Separate analyses were done for 
al l  Latrobe Valley postcodes and for Morwell (3840) . There was no evidence of 

1 Excess mortality means the number of deaths observed exceed the number predicted by 
statistical €stimation. 
2 As we lack information on the population size and thus person/years (estimated time-at-risk for 
the population) for each postcode, we are unable to adjust for the difference in postcode 
popu lation size and any subsequent difference in postcode death rate. By aggregating the 
postcodes into a single group (and assuming the overall population stayed relatively stable over 
the study period), we assume then that the number of deaths represent a single population for 
analysis. 
3 Exact confidence interval from D. Clayton and M. Hi lls, Statistical Models in Epidemiology, Oxford 
University Press, Oxford, 1993. The confidence bounds are derived from the observations in this 
(Poisson) distribution, without assuming and thus approximating the Normal distribution . 
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serial  autocorrelation of the residua ls. 'Exposure' for this analysis was defined in  

two ways: 

1. January-June 2014 versus January-June all other years; 
2. February-March 2014 versus February-March all p revious years. 

For Morwell, there was weak evidence of additional deaths in 2014 compared with 

other years (Table 2), but for February-March, there were fewer deaths than in  

previous years. Wide confidence intervals ( including zero) around these estimates 

and large p-va lues indicate that the resu lts are inconclusive, since the results are 
consistent with large excesses in deaths in  2014 and large decreases for the 

February-March period. For the whole Latrobe Valley, there were 7.4 additional 

deaths per month in  2014 when compared with 2009-13 and 9.2 additional 

monthly deaths for February-March 2014 compared with February-March 2009-13. 

Again, the confidence intervals were wide and i ncluded zero (see Table 2) , and the 

resu lts i nconclusive. 

Limitations 

We cannot conclude that the 2014 mortality observed is due to any single cause, or  

whether it  has occurred by chance alone. We did not take external  factors such as 

local weather conditions into account in  these analyses. Analysis of  the cause of 

deaths for this period would be required to explore common risk factors. We have 

no information on the underlying age/sex d istribution of these localities, or of the 
recent demographic changes in these communities, both trends that could 
u nderlie the mortality observed in  2014. 
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Figure 1. Monthly mortality and associated exact 95% confidence intervals for 
aggregated Latrobe Valley postcodes, 2009-14 
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Figure 2 .  Monthly mortality and associated exact 95% confidence intervals·, 
Latrobe Valley postcodes 2009-13, and Poisson predicted values, 2014 
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Table 1 .  Predicted additional monthly deaths during 2014 from 
Poisson regression analysis, for aggregated postcodes 

Observed Predicted Lower bound Upper bound 

Jan 2014 54 51.94 46.53 58.56 
Feb 2014 50 43.38 38.47 48.91 
Mar 2014 62 52.98 47.47 59.15 
Apr 201 4 54 49.90 44.70 55.70 
May 2014 62 52.98 47.47 59.15 
Jun 201 4 57 50.40 45.15 56.26 

TOTAL 339 301.58 269.78 337.72 
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Table 2. Predicted additional monthly deaths during 2014, compared with 

2009-13, for aggregated Latrobe Valley postcodes, and for Morwell, 

linear regression analysis 

Predicted additional deaths per 

month, 
R2 

Time period p-value4 

Number 
95% confidence 

interval 

All postcodes 

Jan-June 2014 

vs Jan-June 7.4 -0.69, 15.55 0.07 0.09 

2009-13 

Feb-Mar 2014 

vs Feb-Mar 9.2 -5.48, 23.88 0.19 0.16 

2009-13 

Morwell 

Jan-Ju ne 2014 

vs Jan-June 1.4 -2.8, 5.7 0.50 0.01 
2009-13 

Feb-Mar 2014 

vs Feb-Mar -2.6 -11.5,06.3 0.53 0.04 
2009-13 

4 These p-va lues can be interpreted as providing only weak evidence against the null hypothesis of 
no difference in number of deaths in 2014 versus the previous years. See B.R. Kirkwood and J .A.C. 
Sterne, Essential Medical Statistics, 2"d edition, Blackwell Science, Oxford, 2003. 
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