VI. Considerations for Facilities without an NHSN-calculated SIR 

The CDC Guide to the SIR states: “In order to enforce a minimum precision criterion, SIRs are currently not calculated when the number of predicted infections is less than 1.0. This rule was instituted to avoid the calculation and interpretation of statistically imprecise SIRs, which typically have extreme values.”

Consistent with the CDC, the workgroup does not recommend calculating the SIR for a facility or unit that does not have a large enough denominator to have even one predicted infection. However, hospitals in this situation are left without a performance metric for that infection type. As a result, hospitals with no infections may not get credit for that accomplishment and hospitals that are doing worse than predicted may not be identified. Small units within hospitals can also fall into this category. Hospitals may view not having a performance metric as unfair since data are reported and having a “no conclusion” performance does not explain the context clearly. The suggestions that follow may not apply across situations. For example, reporting zero observed infections may be relevant at both the aggregate facility level as well as individual unit level, whereas providing the SIR for <1 but ≥0.20 predicted infections may be applicable only at the facility level. 	Comment by Mitsunaga, Tisha (VDH): See comment below for consistency in recommendations/language in the intro

The suggestions below assume that data are presented as a single SIR per HAI and hospital location-type. If your state reports individual unit-specific data, the guidance below may not apply. The workgroup recommends considering alternative analysis/display techniques only when the SIR cannot be calculated for a facility at all levels of stratification included in the data table (i.e., for all location types shown in the CLABSI and CAUTI table). 	Comment by Mitsunaga, Tisha (VDH): Can we revisit this language that was in the previous version? This is contrary to the description in the preceding paragraph about specific units. In addition, perhaps we can break this caveat down depending on which alternative is carried out (i.e. providing SIR if >.2 <1 predicted infection v. reporting 0 observed infections)

At this time, the workgroup does not recommend one approach over another; instead, it recognizes the need to continue to learn from states as different methods are implemented or changed over time. The toolkit is anticipated to evolve with future iterations.
The following table summarizes the approaches described in this section along with associated advantages and disadvantages. Some of these approaches are better suited for internal data quality checks and are listed as such.  Each of these methods is described in more detail below, along with examples from states and templates for practical application. 	Comment by Chisty, Zeshan: Where should we place the state examples/screenshots?	Comment by Chisty, Zeshan: Should we use Robert’s algorithm and expand it to all 5 metrics?


Table X. Summary of alternatives for presentation of data for facilities without an NHSN-calculated SIR	Comment by Mitsunaga, Tisha (VDH): Revise as necessary once each method section is finalized
	Method
	Report zero observed infections
	Provide SIR  when the number of predicted infections falls between 0.2/0.5 and 1.0 
	Present number of months since last infection
	Aggregate data over a longer period of time
	Present an infection rate

	Summary
	· Highlight hospitals with zero infections with special symbol
· Specify time period
· Recommend using neutral symbol 

	· Calculate SIR for facilities with number of predicted infections <1 but ≥0.20 or ≥ 0.50
· Add note of caution for interpretation
· Applicable to other categories (e.g. VRE)
· Do not compare SIR to other facilities
	· Present number of months since last infection
· Explicitly specify time period (start and stop date)
· Important to include catch-all category to capture >X months (e.g. 36+ months to never)
· Show distribution of facilities
	· Extend the reporting period to collect more data
· Explicitly specify time period (start and stop date)
· Additional data should increase the number of predicted infections
· Utilizes all the same SIR terminology (interpretation and symbols)
	· Provides information about the number of infections occurring in a specific population at risk for an infection type
· Reporting should be stratified across similar populations
· Different reporting for consumer and technical reports

	Pros
	· Clear and simple interpretation 
· No calculation required
· Provides facilities with a practical benchmark 
	· Provides almost all facilities with an SIR to compare to national baseline, and to itself over time
· Confidence intervals (CI) restrict unfair interpretations
· Applicable for all reportable HAI SIRs
	· Provides facilities with an internal benchmark
· This metric can be calculated regardless of predicted infections
· Could provide comparison (if hospitals are appropriately stratified)
· Clear and simple interpretation
	· More data may mean fewer facilities with predicted number of infections <1
· Aggregate data yields more precise results
· Larger sample size will yield result closer to the true SIR
· May yield a larger predicted count > 0.2/0.5 and allow for manual SIR calculation
	· Provides a standardized measure of occurrence
· Precision of the rate can be displayed by CI 
· Allows for stratified comparison within population risk group
· Can compare to national predicted rate in future

	Cons
	· May not be current (esp. with annual reports)
· Notation is misleading (i.e. no risk adjustment)
· Unfavorably biases small(er) hospitals
	· Takes substantial time and effort to calculate
· Not always ideal to compare different facilities
· Unclear if public will understand caution for interpretation
· Wide CIs limit statistical significance testing so may not be a substantial improvement over no SIR
	· May not be appropriate for public reporting
· Requires prompt and frequent reporting to be meaningful (more than annual)
· May not be as beneficial to larger hospitals
· Does not reflect infections since end of time period 
· May mask risk of infection over the time period
· Does not account for risk adjustment
	· Data may not be as timely or useful to facilities (reporting will be delayed)
· No national comparison for same time period
· Limited comparison between hospitals only if all have data available for same time period
· Limits the opportunity to measure trends over time
· Does not guarantee predicted number of infections ≥ 1
	· Not risk-adjusted
· Should only be  compared within appropriate strata
· Likely too complicated of an interpretation for consumer report
· Requires a sufficient patient time at risk (i.e. denominator-days) for accuracy
· Can be computationally intensive, especially if varying multiplier
· National rates no longer published

	Recommended use
	· Public reporting
	· Public reporting
	· Internal data checks
	· Internal data checks
	· Internal data checks





A. Report zero observed infections


Provide an additional symbol for hospitals with zero infections, regardless of SIR calculation, to highlight this achievement. Some states have done this and received positive feedback from facilities. A point to consider is that this may favor smaller hospitals as well as hospitals with lower risk patients, as it may be increasingly difficult for larger hospitals that perform more procedures or have patients with more invasive devices to have zero infections. 

It is recommended that consumer-friendly language and symbols be used, but different from the symbols used to compare the SIR to the National Experience. Additionally, clearly specify time period. Examples include:

1. Normal footnote symbols (*, †,  ‡, etc. )
2. Culturally appropriate or state specific symbol (e.g. Hawaii uses a hibiscus [image: ])
3. Slashed zero  
{\displaystyle \emptyset }( ∅).

Provides facilities with a target to achieve if no SIR.
Draft language to consider incorporating:

“If a hospital has zero observed infections, it does not mean that the hospital failed to report infections. When evaluating the performance of a hospital that observed zero infections, it may be important to consider the size of the hospital, the total number of procedures performed, device days or patient days, and the total number of infections that were predicted (shown in the data tables)."

B. Provide SIR when the number of predicted infections falls between 0.2/0.5 and 1.0
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. Some states have chosen to calculate SIRs for hospitals with less than one predicted infection and have determined to use a different precision criterion (e.g. 0.2 or 0.5). 	Comment by Chisty, Zeshan: California’s description should be summarized generically, with California as an example

· Calculate SIR for facilities with number of predicted infections <1 but ≥0.20 or ≥ 0.50
· Add note of caution for interpretation
· Applicable to other categories (e.g. VRE)
· Do not compare SIR to other facilities
· Provides almost all facilities with an SIR to compare to national baseline, and to itself over time
· Confidence intervals (CI) restrict unfair interpretations
· Applicable for all reportable HAI SIRs
· Takes substantial time and effort to calculate
· Not always ideal to compare different facilities
· Unclear if public will understand caution for interpretation
· Wide CIs limit statistical significance testing so may not be a substantial improvement over no SIR



C. Present number of months since last infection

Provide the number of months since the last infection for hospitals with less than one predicted infection. This metric can both highlight hospitals that have gone a long period of time without an infection, as well as hospitals with less than one predicted infection that did have a recent infection. If this metric is used, it is important to communicate how it was calculated and that it reflects a specific point in time, which should be clearly indicated in the report.
 Calculating this metric:	Comment by Chisty, Zeshan: Do we want Paragraph form (A) or bullet point (C)
· Determine the appropriate unit of time; this workgroup would suggest measuring time in months (preferred over days or year).
· Determine the end point and clearly indicate that any infections reported after that date are not reflected in the calculation.
· Determine the starting point. Consider how many months/years of data are available and potentially identify a threshold after which the specific number of months would not be displayed (i.e., catchall category for >36 months). 
· If a hospital never reported an infection (based on available data), consider displaying “>X months or never”.
Pros:
· Provides facilities with an internal benchmark
· This metric can be calculated regardless of the number of predicted infections.
· Provides a metric for comparison for smaller hospitals.
· It is easy to understand, a long period of time without an infection is clearly good.
Cons:
· Does not account for the risk of infection over the time period included in the calculation. For example, a hospital with 0.9 predicted infections over a one year period that had an infection 3 months ago would look the same as a hospital with 0.2 predicted infections that had an infection 3 months ago (see hospitals A and B in the table below as an example).
· Needs to be accompanied with technical details/methods.
· May not be the most appropriate metric for public reporting.
· Reflects a static point in time, does not capture infections reported since the end of the time period included in the report.
· May mask risk of infection over the time period
· Does not account for risk adjustment

D. Aggregate data over a longer period of time	Comment by Chisty, Zeshan: Or how about this format? A paragraph or two explaining this metric with considerations and then the pros/cons in bullets?
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. Ensure that the time period I specified. Additionally, 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.

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. 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.   

Pros:

•	More data may mean fewer facilities with predicted number of infections <1
•	Aggregate data yields more precise results
•	Larger sample size will yield result closer to the true SIR
•	May yield a larger predicted count > 0.2/0.5 and allow for manual SIR calculation

Cons:

· Data may not be as timely or useful to facilities (reporting will be delayed)
· No national comparison for same time period 
· Limited comparison between hospitals only if all have data available for same time period
· Limits the opportunity to measure trends over time 
· Does not guarantee predicted number of infections ≥ 1


E. Present an infection rate	Comment by Chisty, Zeshan: Or should we separate out recommendations into consumer/technical reports? – for those that can be used in public reporting

Consumer Report
· The DAPS template for a consumer audience does not show a calculated SIR value
Options
a) Continue to show only the # observed and # predicted, regardless of the value for # predicted. In addition, show a separate table with infection rates for those facilities with < 1 predicted, in order to display a “conclusion” regarding how this facility compared with itself over time.

b) Continue to show only the # observed and # predicted, regardless of the value for # predicted. Do not show any supplemental information for rates. Refer reader to the technical report to learn more about how the facility has performed over time, using rates. 


Technical Report

Infection rates can provide valuable information about the HAI experience in a hospital. When a risk adjusted measure is not available, (e.g., in situations when the number of predicted infection is less than 1), infection rates can be used as an alternate metric. 

It should be noted in the report that many factors can influence an infection rate in a facility, and that infection rates for one facility should not be compared to infection rates for another facility. In order to help avoid the readers from making unfair comparisons, and to provide a more meaningful interpretation, rates should be stratified whenever possible using the variables included in NHSN’s SIR risk adjustment models for that infection type. For example, some types of patient care areas within a hospital experience higher rates of device-associated infections than others, each patient undergoing a surgical procedure has different patient- and procedure-level risk factors, and facilities may experience a higher incidence of methicillin-resistant Staphylococcus aureus or Clostridium difficile infections due to the prevalence of these infections in the community (cite: NHSN’s Guide to the SIR). A single facility-wide rate does not take these various risk factors into consideration.   



Calculation of Rates

Refer to pages (X-X) of the DAPS Methods section for a thorough discussion of the use of infection rates.  A high level summary is provided below:
a) Limit the publication of NHSN data to “in-plan” data only
b) Ensure the facility has sufficient exposure volume in order to calculate a meaningful rate. As a recommendation:
I. Device-associated rates: only calculated for locations with at least 50 device days
II. SSI rates: only calculated for facilities that perform at least 20 surgical procedures
III. LabID rates: only calculated for those facilities with at least 50 patient days. 
c) Consider using the NHSN default multiplier when calculating rates; however, if the resulting rates are too small or large for a meaningful interpretation, feel free to adjust the multiplier as needed. If using a different multiplier than the NHSN default, the rate calculations will need to be performed outside of NHSN.

	HAI Type
	NHSN Default Multiplier
	Interpretation

	Device-associated Events (CLABSI, CAUTI, VAE)
	1,000 device days
	# of infections per 1,000 device days

	Surgical Site Infections
	100 procedures
	# of infections per 100 procedures

	MRSA bacteremia Laboratory-identified (LabID) Events
	1,000 patient days
	# of events per 1,000 patient days

	C.difficile LabID Events
	10,000 patient days*
	# of events per 10,000 patient days


* When the MDRO/CDI module was developed, NHSN decided to use 10,000 patient days as the multiplier when calculating CDI Rates for LabID event surveillance, thinking that incidence would be fairly low. Therefore, this was done in NHSN simply for ease of interpretation. Multipliers only impact how you interpret the rate (per 1,000 patient days, per 10,000 patient days, etc.) and do not change the actual raw value/calculation of the rate itself.

< INSERT EXAMPLE RATE FORMULA >


d) In a technical report, include the values for the 95% confidence interval around the rate. A SAS macro to perform this calculation is available here: https://www.cdc.gov/nhsn/ps-analysis-resources/index.html 

Display of Rates
· We recommend that all facilities for which rates are being calculated be listed together, in a designated section of the report, rather than mixed-in with SIR facilities  

· Rates should be stratified based on the major factors included in the SIR risk adjusted model, and a rationale for the stratification should be included in the Methods section (e.g., to align with NHSN published rates or to account for differences in infection risk among patient care area types or patients undergoing surgical procedures).


< INSERT EXAMPLE DATA TABLES >


Explanation/Interpretation of Rates

· We recommend listing all factors included in the SIR risk adjustment model for that facility/infection type as possible influencers of the facility’s rate (e.g., “CLABSI infection rates are known to be impacted by the size of the facility, the type of facility, medical school affiliation, and type of unit”). 

· For most infection types, national rates are no longer available or published from NHSN. CDC is developing a national “predicted rate calculator”, which will provide 2015 stratified national rates for each infection type. These rates will be stratified by every variable in the SIR risk adjustment model. 

· Theoretically, a facility’s rate could be compared to this national rate if following the same level of stratifications
· The predicted rate calculator will not be updated on an annual basis. The 2015 national data will be the only data available in this calculator – therefore, this national comparison will eventually become outdated.

· If NOT using the rate calculator: These facilities cannot be compared to a national benchmark. Therefore, facilities for which rates are being calculated should be compared to themselves over time in order in order to comment on improvement.

· Readers should be cautioned when interpreting rates, as this is not a risk-adjusted metric and therefore cannot be compared to any other facility or national/state benchmark



· [bookmark: _GoBack]Sample language defining an infection rate: An infection rate provides information about the number of infections that occurred in a particular population at risk for an infection. For example, a central line-associated bloodstream infection (CLABSI) rate calculates the number of CLABSIs that occur for every 1,000 days that patients have at least one central line in place. Lower rates indicate better performance.
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