Appendix

Appendix: Approximated Relative Risks, By Age Group

The following tables present approximate relative risks of H1N1 infection, hospitalization, or death, based on US counts reported to the CDC between April 15 to July 24, 2009.  Relative risks express the risk of one group as a proportion of the risk of another group.  In each table, the estimated risk for each age group is presented as a proportion of the risk among 25 to 49 year olds.  So the 2nd column of Table 1 indicates that 5 to 24 year olds were 3.82 times as likely to be an H1N1 case as were 25 to 49 year olds, while 50 to 64 year olds had 56% of the risk that 25 to 49 year olds had.

Table 1: Approximated relative risk of being a novel H1N1-related case, hospitalization, or death, by age, compared to the 25 to 49 years age group, USA
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3.28

                                            

 

4.07

                                            

 

0.29

                                            

 

5-24

3.82

                                            

 

1.87

                                            

 

0.50

                                            

 

25-49

(reference group) 1.00

(reference group) 1.00

(reference group) 1.00
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0.56

                                            

 

1.07

                                            

 

1.10

                                            

 

65+

0.19

                                            

 

0.52

                                            

 

0.57

                                            

 

Base on counts abstracted 2009-08-13 from http://www.cdc.gov/H1N1FLU/surveillanceqa.htm and 2008 Census Bureau estimates http://www.census.gov/popest/national/asrh/files/NC-EST2007-ALLDATA-R-File24.csv 
Per Table 1, while youth were much more likely to be reported cases, US deaths per population were greatest in 25 to 64 year olds.

Table 2: Approximated relative risk of hospitalization or death among reported H1N1 cases, by age, compared to the 25 to 49 years age group, USA

	Age (years)
	Relative risk of hospitalization

 among reported H1N1 cases
	Relative risk of death 

among reported H1N1 cases

	0-4
	1.24
	  0.09 

	5-24
	0.49
	  0.13 

	25-49
	(reference group) 1.00
	 (reference group)  1.00 

	50-64
	1.89
	  1.95 

	65+
	2.75
	3.04


Base on counts abstracted 2009-08-13 from http://www.cdc.gov/H1N1FLU/surveillanceqa.htm
Per Table 2, cases were most likely to be hospitalized if they were over 50 years old, and the risk of death among cases increased with age.

Table 3: Approximated relative risk of death among hospitalized H1N1 cases, by age, compared to the 25 to 49 years age group, USA

	Age (years)
	Relative risk of death

among persons hospitalized for H1N1

	0-4
	                          0.07 

	5-24
	                          0.27 

	25-49
	(reference group)   1.00 

	50-64
	                          1.03 

	65+
	                          1.10 


Base on counts abstracted 2009-08-13 from http://www.cdc.gov/H1N1FLU/surveillanceqa.htm
Per Table 3, of those hospitalized, youth were much less likely to die than persons older than 24.

Limitations

The likelihood reporting of cases, hospitalization, and deaths may have varied between age groups.  For instance, because hospitalization is much less likely among the very young than it is among the very old, young people hospitalized with flu symptoms may have been more likely to be tested for the novel H1N1 virus.  This would decrease the accuracy of the ratios presented above, probably leading to a slight overestimate of risk among the young, relative to older persons.

All of the H1N1 counts upon which these statistics are based are likely to have been lower that the actual number of occurrences.  The counts of deaths were probably the most accurate, followed by the counts of hospitalizations.  The reported case count was certainly much less than the actual number of cases in the United States; CDC estimates indicate that roughly 5% of actual cases were included in their reported case count.  However, these inaccuracies only decrease the validity of the relative risks if the proportion of actual occurrences counted varied between age groups.

Similarly, it was unclear in the source of this data whether the count of H1N1-related deaths was drawn from the same time period as the count of cases and hospitalizations.  But, again, because relative risk statistics are based on ratios comparing similar types of counts, this has little effect on the validity of the relative risks, assuming the same time period was used in counting the deaths for each age group.
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				Counts										Proprtions																Relative Risks, compared to 25-49 year old age group

										100000						per 100,000 population						per reported case				per hospitalization						per population						per reported case				per hospitalization

		Age (years)		reported case		hospitalization		death		population				Age (years)		reported cases		hospitalizations		deaths		hospitalizations		deaths		deaths				Age (years)		reported case		hospitalization		death		hospitalization		death		death				Age (years)		Approximated relative risk of 
being a reported case, 
among the general population		Approximated relative risk of 
being hospitalized, 
among the general population		Approximated relative risk of 
death, 
among the general population

		0-4		4816		953		7		21081619				0-4		22.8		4.5		0.03		20%		0.1%		1%				0-4		3.28		4.07		0.29		1.24		0.09		0.07				0-4		3.28		4.07		0.29

		5-24		22080		1718		48		82971568				5-24		26.6		2.1		0.06		8%		0.2%		3%				5-24		3.82		1.87		0.50		0.49		0.13		0.27				5-24		3.82		1.87		0.50

		25-49		7434		1184		124		106718371				25-49		7.0		1.1		0.12		16%		1.7%		10%				25-49		1.00		1.00		1.00		1.00		1.00		1.00				25-49		(reference group) 1.00		(reference group) 1.00		(reference group) 1.00

		50-64		2187		658		71		55675687				50-64		3.9		1.2		0.13		30%		3.2%		11%				50-64		0.56		1.07		1.10		1.89		1.95		1.03				50-64		0.56		1.07		1.10

		65+		513		225		26		39100938				65+		1.3		0.6		0.07		44%		5.1%		12%				65+		0.19		0.52		0.57		2.75		3.04		1.10				65+		0.19		0.52		0.57

		unknown age		6741		273		26						unknown age																unknown age

		Total		43771		5011		302		305548183				Total		14.3		1.6		0.10		11%		0.7%		6%				Total		2.06		1.48		0.85		0.72		0.41		0.58

		Numerators abstracted 2009-08-13 from

		http://www.cdc.gov/H1N1FLU/surveillanceqa.htm

		denominator summed from

		http://www.census.gov/popest/national/asrh/files/NC-EST2007-ALLDATA-R-File24.csv

		LIMITATIONS

		Far fewer H1N1 cases were reported that actually occurred.  H1N1-related hospitalizations were almost certainly much more likely to be reported, and counts of H1N1-related deaths were probably even more complete.  So ratios of reported deaths per hospitalization or case, or ratios of reported hospitalizations per case greatly overestimate the true rate, and ratios of cases per population underestimate the disease incidence.  Furthermore, the reported case and hospitalization counts on this spreadsheet are from April 15 to July 24 2009, while the death counts are from “early in the outbreak” (no dates given, but presumably a shorter period), biasing comparisons among these toward lower death rates.  So the ratios on this spreadsheet are very inexact, and are probably only valuable in estimating relative risks.

		All of the H1N1 counts upon which these statistics are based are likely to have been lower that the actual number of occurrences.  The counts of deaths were probably the most accurate, followed by the counts of hospitalizations.  The reported case count was certainly much less than the actual number of cases in the United States; CDC estimates indicate that roughly 5% of actual cases were included in their reported case count.  However, these inaccuracies only decrease the validity of the relative risks if the proportion of actual occurrences counted varied between age groups.

		Similarly, it was unclear in the source of this data whether the count of H1N1-related deaths was drawn from the same time period as the count of cases and hospitalizations.  But, again, because relative risk statistics are based on ratios comparing similar types of counts, this has little effect on the validity of the relative risks, assuming the same time period was used in counting the deaths for each age group.
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