Calculating SIRs for Less than 1 Predicted Infection
Presenting SIRs for hospitals with a low number of predicted infections enables stakeholders to view infection-specific SIRs for small and rural hospitals that may not have a large volume of patients or procedures performed.  Beginning in 2014, CDPH made the decision to calculate SIRs for hospitals with less than one predicted infection. In 2014 this was limited to specific SSI data in hospitals performing at least 100 procedures, but in 2015 it was expanded to include all infection types where the expected number of infections was above 0.20. 
In the 2014 CDPH HAI Annual Report, the following language was included in the SSI Technical Notes section:
In balancing CDPH’s mandate to publicly report risk-adjusted SSI rates and NHSN’s concern for statistical precision, the SSI data tables include an SIR computed from the observed number of SSIs and the NHSN-generated expected number of SSIs for those procedures where a hospital reported at least 100 procedures and there is no NHSN SIR because the expected number of infections was less that none. These SIRs created at CDPH and their comparison results are marked the tables with an asterisk (*). They should be regarded as less precise and accurate than the SIRs calculated by NHSN where the expected number of SSIs is at least 1.
The following language was included in the 2016 HAI in California Hospitals Annual Report Technical Notes:
NHSN calculated an SIR only when the predicted number of infections was greater than 1.00. In 2016, CDPH calculated an SIR when the predicted number of infections was less than 1.00, but greater than or equal to 0.20. This allowed more California hospitals (e.g., small and rural hospitals) to compare their infection incidence to the national experience and across time. However, caution should be used in interpreting these estimates based on very small number of predicted infections, where a single infection can greatly influence the SIR. SIRs calculated based on predicted infections less than one have wider confidence intervals and are less interpretable than SIRs based on predicted infections equal to or greater than one.
Impact
When deciding whether to calculate SIRs for hospitals with less than one procedure, first consider the impact of not including the SIR. The decision to calculate SIRs for hospitals with at least 0.20 predicted infections in 2014 for SSI was based on the fact that 615 of 6596 (9%) of surgical procedure category entries in the 2014 annual report had less than one SSI expected even though the hospital reported 100 or more procedures. 
In California, the 2014 Annual Report did not report data for a significant number of infections due to the predicted number of infections being less than one, prompting the decision to lower the threshold to 0.20 predicted infections in 2015. 
· In 2014 61 hospitals (17%) had no CLABSI SIR calculated due to having a predicted number of cases less than 1; in 2015 23 hospitals (7%) had no CLABSI SIR calculated due to having a predicted number of cases less than 0.20
· In 2014 119 hospitals (33%) had no MRSA BSI SIR calculated due to having a predicted number of cases less than 1; in 2015 33 hospitals (10%) had no MRSA BSI SIR calculated due to having a predicted number of cases less than 0.20
· In 2014 29 hospitals (8%) had no CDI SIR calculated due to having a predicted number of cases less than 1; in 2015 5 hospitals (1%) had no CDI SIR calculated due to having a predicted number of cases less than 0.20
Measures of Uncertainty
The 2016 HAI in California Hospitals Annual Report listed SIRs for facilities with predicted infections greater than 0.20 and less than 1.00, and, like with infections with high numbers of predicted infections, confidence intervals were used to determine if SIRs were statistically higher or lower than the 2015 national baseline (i.e., threshold of one). 
Presentation
Because facilities with fewer than one predicted infection often had relatively low volumes of patient days, procedures performed, or other information needed to calculate an SIR, confidence intervals were often wide and included the value of 1.00. This meant that, in the majority of cases, hospitals with less than one predicted infection had an SIR not significantly different than the national baseline. Even SIRs of 0.00 were not always significantly different than 1.00. 
Although CDPH does not list confidence intervals in the public report, they do include language and a symbol for each infection with an SIR- either Better, Worse, or the Same as the national baseline. 
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	Pros
	Cons

	California: Many hospitals have less than one predicted infection for specific HAI categories. Stakeholders still want an idea of how these hospitals perform compared to similar hospitals in the US.
	Consider impact of statistical significance for facilities, especially because of lower risk. (e.g. if a facility has 1 or 2 infections)

	California: By using confidence intervals to account for statistical precision, hospitals with less than one predicted infection are not unfairly promoted or penalized because of small sample sizes.
	Time and effort to calculate.

	California: Presenting the SIR as significantly worse, same, or better than the national baseline allows small and rural hospitals to be compared to larger facilities
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