
Aggregate data over a longer period of time to calculate a SIR [for Facilities with < 1 Predicted Infection]
I. Introduction/Overview
The SIR is a risk-adjusted metric that uses location-specific rates or individual patient, facility, and surgical factors to control for differences in infection risk. SIRs can be calculated at the individual location or procedure level as well as the aggregate facility-wide or statewide level. <link to comprehensive explanation of the SIR>
When hospitals do not have a large enough denominator to have even one predicted infection, NHSN/CDC will not calculate an SIR to ensure precision and interpretability of the metric. A key component to calculate the SIR is to clearly define the start and end points. Typically, state reports will calculate an SIR an entire calendar year. However, the time period can be modified. One benefit of extending the length of the reporting time period is for the accumulation of additional data to populate into the predicted number of infections. 	Comment by Robert Orellana: Although we can calculate the number of expected infections based on the published model(s), and therefore, we can calculate a SIR, how often is this done? Is this expected by state level epidemiologists?	Comment by Robert Orellana: Can other state reps confirm this?
The summary below will give a brief overview of the benefits and limitation of aggregating data over a longer time period to calculate the SIR. It also provides examples for display in consumer and technical reports, as well as best practices for displaying data in this manner.

II. Methodology of section
Calculation of SIR
· For a comprehensive overview of the SIR calculation, please see section <III> in the main report <link to SIR calculation section>
· An SIR calculated by aggregating data over a longer period of time will continue to have all the same properties as the SIR presented in the main body of the report; the defining difference is time period for which the data is derived.
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· Basic analytic considerations for the SIR when aggregating data over a longer period of time: 	Comment by Robert Orellana [2]: This is a summary from previous DAPS section; it is repetitive so perhaps we just provide a link to basic analytic considerations?
· If data from NHSN are used, analyses should only include data that facilities have included in their monthly reporting plans. Data that are included in a facility’s monthly plan must be collected and entered into NHSN according to standardized CDC protocols. Data that are not in a facility’s monthly plan may not have been collected according to NHSN requirements and may not contain all data elements. Some states require the use of “off-plan” reporting for some infections.
· For facilities that report no infections for a time period, an upper limit of the SIR’s 95% confidence interval should be calculated, but a lower limit should not.  When interpreting this 95% confidence interval, the lower bound can be assumed to be zero.
· A report that presents hospital-level HAI metrics may carry with it the implication that all facilities contributed the same number of months of data included in the report, and should be qualified by an explanatory footnote if data contributions differ among hospitals. If some facilities reported fewer months than the maximum included in the report, or if some months or quarters are excluded from the SIR calculation (e.g., quarters with an outlier C. difficile or MRSA community-onset prevalence rate are excluded from the SIR), a footnote should be provided for those facilities to indicate that less than the maximum number of months are included in the calculation.   
· As the time since the baseline period increases, consideration should be given to comparing a facility’s serial SIRs from one reporting period to the next (e.g., 2018 CLABSI SIR vs. 2019 CLABSI SIR). This will provide a more real-time measure of facility performance compared to changes from the baseline period. SAS code to perform this comparison is available on the NHSN website at http://www.cdc.gov/nhsn/PS-Analysisresources/index.html. These comparisons may be better suited for a technical report audience for the reasons described in the “Other Considerations” chapter.	Comment by Robert Orellana [2]: Link address needs updated
· Data exclusions – include information about analytic decisions such as types of surgical site infections that are excluded or outlier data that are excluded. 
· Sample language defining the p-value and 95% confidence interval should be similarly defined as when interpreting the SIR for the standard time frame (Section II) <provide link to section II>

Display of SIR
If this metric is used, it is important to communicate how it was calculated and that it reflects a specific period in time, which should be clearly indicated in the report. Provide the start and end times for hospitals with less than one predicted infection. Additionally, stratify by levels similar seen in the main report (i.e. infection type, facility, unit designation, etc.)
It is recommended that all facilities or locations with predicted infections less than one be grouped separate from the main report in a designated section. Within this section, it is critically important to clearly display the time period (i.e. the start and end times) as it will be a longer time period from the SIRs calculated in the main body of the report. Similarly, if the report feels it necessary to aggregate data over differing time periods, each time period would be best suited in its own designated section and table.	Comment by Robert Orellana: Personally, I wouldn’t recommend this for both adding time and confusion so perhaps we remove all together but it is an option





Sample Title: Central Line-Associated Bloodstream Infection (CLABSI) Standardized Infection Ratio (SIR) Report by Facility and Unit Type, Acute Care Hospitals, [STATE], [AGGREGATED TIME PERIOD]	Comment by Robert Orellana [2]: I would imagine that we may still want to include this but the table will start to get really busy so should we stratify tables by unit type?
	Facility
	Infection Type
	Time Period	Comment by Robert Orellana [2]: Should we highlight this difference (or bold/italicize it)?
	Number of Infections
	SIR and 95% Confidence Interval (CI)†
	SIR Interpretation

	
	
	
	Observed Infections
	Predicted Infections
	SIR
	95% CI
	

	Hospital A
	CLABSI
	2014-2015
	1
	2.8
	0.36
	(0.21, 0.58)
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	Hospital B
	CLABSI
	2014-2015
	0
	1.8
	0
	( ., 0.87 )
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† When the SIR is 0, the lower bound of the 95% confidence interval cannot be calculated.  However, for ease of interpretation, it can be considered 0.
Sample Title: Central Line-Associated Bloodstream Infection (CLABSI) Standardized Infection Ratio (SIR) Report by Facility and Unit Type, Acute Care Hospitals, [STATE], [AGGREGATED TIME PERIOD]
	Facility
	Infection Type
	Unit Type
	Time Period	Comment by Robert Orellana [2]: Should we highlight this difference (or bold/italicize it)?
	Number of Infections
	Facility comparison to national experience

	
	
	
	
	Observed Infections
	Predicted Infections
	

	Hospital A
	CLABSI
	ICUs
	2014-2015
	1
	2.8
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	Hospital B
	CLABSI
	Wards
	2014-2015
	0
	1.8
	[image: ]



<Insert additional SIR data tables, if necessary>

III. Interpretation and consideration for data display (may include screenshots) 
a. Consumer Report
The DAPS template for a consumer audience does not show a calculated SIR value however an interpretation of the SIR may be provided. Instead, a plain language approach is a suitable strategy for explaining SIR results to a consumer audience. The workgroup recommends the following interpretation be used in a data table for a consumer audience:   	Comment by Robert Orellana [2]: Double check this

· Fewer infections (better) than predicted based on the national experience 
· About the same number of infections as predicted based on the national experience 
· More infections (worse) than predicted based on the national experience

Options for the Consumer Report

a) Continue to show only the # observed and # predicted, regardless of the value for # predicted. In addition, show a separate table for those facilities with < 1 predicted, in order to display a “conclusion” in plain language regarding how this facility compared with itself over time.	Comment by Robert Orellana [2]: Change (a) to (i) and coordinate notation throughout chapter (and manual)




· Conclusions can be presented as such:
	Legend	Comment by Robert Orellana [2]: Select one or the other; should this be moved to display section?
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	 Fewer infections (better) than predicted based on the national experience.*
	[image: ]
	About the same number of infections as predicted based on the national experience.*
	[image: ]
	More infections (worse) than predicted based on the national experience.*
	No Conclusion
	When the number of predicted infections is less than 1, no conclusion can be made.

	* National experience contains data from 2015 re-baseline



<Or alternate can be presented as such:>
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b) Continue to show only the # observed and # predicted, regardless of the value for # predicted. Do not show any supplemental information for “conclusions”. Instead, refer reader to the technical report to learn more about how the facility has performed when data is aggregated over a longer period of time . 

b. Technical Report
The SIR is the primary method of HAI data interpretation in the state reports. The SIR is a summary measure that can be used to track HAIs over time and can be calculated on a variety of levels, including unit, facility, state, and nation. It adjusts for differences between healthcare facilities such as types of patients and procedures, as well as other factors such as the facility’s size and whether it is affiliated with a medical school (please refer to section/page number {include link to other material in the report} for more information about risk adjustment). It compares the number of infections reported in a given time period to the number of infections that were predicted using data from a baseline time period, which varies for different infection types. Lower SIRs indicate better performance. 	Comment by Robert Orellana [2]: This is already stated in the main body of the document; should we just reference to the section or do we want to reiterate the summary?
<Reference or link to language about risk adjustment?>
The workgroup recommends similar language for interpreting SIRs using aggregated data from a longer time period as the main SIR report. The following interpretation language to be used in a technical report data table geared towards clinicians and others more experienced in the HAI reporting arena:  
· Significantly fewer infections (better) observed than predicted, based on the national baseline
· No significant difference (same) between the number of observed and predicted infections, based on the national baseline 
· Significantly more infections (worse) observed than predicted, based on the national baseline  

Comparing a Facility to its Peers Using State or National Data
Many stakeholders have expressed interest in comparing each facility’s SIR to the overall state or national experience to gauge the performance of a facility relative to their peers.  Performing a statistical comparison between an individual facility’s SIR and the current national or state SIR is not recommended as they may not be strictly comparable to one another, especially if different time periods from which the SIRs were calculated. The methodology* used to compare two SIRs assumes that the distribution of risk exposure between a cohort (e.g. facility, state) and the standard population (i.e., national data) are proportional.  
However, a facility’s SIR can be compared to a single nominal value, such as a “goal” or “target” SIR. This can be done using the NHSN TAP Reports, or using the SIR macro posted on the NHSN website that compares a “single SIR to 1 or other nominal value”

IV. Recommended Language/Tables/Other considerations (may include screenshots)

Explanation/Interpretation of SIR
See section IV for a more detailed explanation of Interpreting the SIR <insert section IV link>
Summary information about the SIR and its interpretation: An advantage of the SIR is its ability to summarize a large amount of HAI data from a single facility, a state, or some other group of facilities into a single summary statistic. However, it can be difficult to communicate the meaning of the SIR, even as a single statistic that compares “observed” and “predicted” (or “expected”) numbers of infections.  
Describing the numerator of the SIR is straightforward – it is the number of infections that were identified and reported during the surveillance period. The denominator is more challenging to describe to a lay audience, which may include individuals who are unfamiliar with comparisons to a baseline period. By comparison, clinical audiences are likely to be more familiar with observed to expected ratios, which are commonly used in quality improvement efforts. 
When the SIR is calculated, there are three possible results: 
· The SIR is less than 1.0 – this indicates that there were fewer infections reported during the surveillance period than would have been predicted given the baseline data.   
· The SIR is equal to 1.0 – as in any ratio, the nominal value of 1 indicates that the numerator and denominator are equal. In this case, the number of infections reported during the surveillance period is the same as the number of infections predicted given the baseline data. 
· The SIR is greater than 1.0 – this indicates that there were more infections reported during the surveillance period than would have been predicted given the baseline data.  

V. Conclusion (written out benefits and limitations of specific approach)
We conclude that there are several benefits and limitations to this approach. First, it is beneficial that more data may mean fewer facilities with predicted number of infections less than one. Additionally, aggregate data yields more precise results. Finally, larger sample size will yield result closer to the true SIR. 
However, limitations include that data may not be as timely or useful to facilities (reporting will be delayed). Furthermore, there would be no national comparison for same time period and there is limited comparison between hospitals only if all have data available for same time period. Lastly, this approach limits the opportunity to measure trends over time.
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