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Objective

This paper demonstrates the use of Medicare hospitalization claims as outcome data for the assessment of herd immunity, or indirect protection against influenza for the elderly by vaccinating children.  
Background

With the growing threat of pandemic influenza looming, there is a distinct need to determine the most effective means of controlling the potential outbreak.  This is primarily achieved through annual vaccination.  However, vaccination coverage is not compulsory, and in many influenza seasons, there may be an insufficient vaccine supply necessary to protect the most vulnerable populations.  A growing body of evidence suggests that children play an integral role in the transmission of influenza to the general population. [1-4]  In this study, we build upon prior research of pneumonia vaccination in children and hypothesize that, in the absence of universal vaccination, vaccinating children against influenza would have a beneficial effect on reducing pneumonia and influenza-related (P&I) hospitalizations in older adults (≥65).

Methods

For this population-level study, we abstracted approximately 5 million hospitalization records from the Center for Medicare and Medicaid Services for four influenza years, 2002-2006, where an influenza year is defined as the twelve-month period from July to the following June.  State-level influenza annual vaccination coverage in children was obtained from the National Immunization Survey, and influenza vaccination coverage in the population age 65 and above was obtained from the Behavioral Risk Factor Surveillance System.  The main outcome variable was a measure of disease burden, the P&I rate acceleration. [5] These P&I rate accelerations were estimated from the slope of the regression of the log of P&I rate against single year of age in the population 65 and above.  Annual state-specific P&I rate acceleration were regressed against the percentage of vaccinated children or seniors using marginal and mixed effects models.

Results
Child influenza vaccination coverage was negatively associated with P&I rate acceleration, whereas influenza vaccination in the older population themselves was not significantly associated with P&I burden in older adults in any of the models.  These associations were consistent for both marginal and mixed effects models of the outcome.  

	
	
	Marginal Models
	Mixed Effects Models

	
	Influenza vaccine coverage in:
	Adjusted†
	Adjusted†

	Influenza
	
	
	

	Model 1
	Older adults
	0.024 (0.041)
	0.044 (0.032)

	Model 2
	Children
	-0.005 (0.006)
	-0.007 (0.006)

	Model 3
	Older adults
	0.023 (0.041)
	0.035 (0.034)

	
	Children
	-0.005 (0.006)
	-0.005 (0.007)

	Pneumonia
	
	
	

	Model 1
	Older adults
	0.021 (0.013)
	0.019 (0.013)

	Model 2
	Children
	-0.007 (0.003)*
	-0.007 (0.003)**

	Model 3
	Older adults
	0.012 (0.013)
	0.010 (0.013)

	
	Children
	-0.006 (0.003)*
	-0.006 (0.003)*

	Pneumonia and Influenza 
	
	

	Model 1
	Older adults
	0.019 (0.013)
	0.017 (0.013)

	Model 2
	Children
	-0.006 (0.003)*
	-0.006 (0.003)*

	Model 3
	Older adults
	0.010 (0.014)
	0.008 (0.013)

	
	Children
	-0.006 (0.003)*
	-0.006 (0.003)*


Table 1 – Parameter estimates (and standard errors) representing the effects of vaccination coverage on pneumonia and influenza rate acceleration for two types of models of age acceleration coefficients: marginal models and mixed effects models, by disease (*p < 0.05, **p < 0.01)
Conclusions

These results suggest that vaccination of children against influenza may induce indirect protection through herd immunity against influenza for the older population and has the potential to be more beneficial to older adults than the existing policy to prevent influenza by vaccinating older adults.  In addition, the findings highlight the opportunity to assess the potential for herd immunity using comprehensive administrative surveillance data and the need to further explore this important issue.  
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