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Objectives

• Review the standardized infection ratio (SIR) and its use in the interpretation of 
LabID data. 

• Identify risk-adjustment methods for LabID Data.

• Illustrate the impact of various risk factors in the calculation of the LabID SIRs.

• Review analytic reports to supplement the LabID SIRs.



Standardized infection ratio (SIR) for LabIDs

 The standardized infection ratio (SIR) is a risk-adjusted 

summary measure that compares the observed number of 

LabID events to the predicted number of LabID events based 

on NHSN aggregate data from 2010-2011. 

Dudeck MA, Weiner LM, Malpiedi PJ, et al. Risk Adjustment for Healthcare Facility-Onset C. difficile and MRSA Bacteremia Laboratory-identified Event 
Reporting in NHSN. Published March 12, 2013. Available at: http://www.cdc.gov/nhsn/PDFs/mrsa-cdi/RiskAdjustment-MRSA-CDI.pdf



LabID SIRs

 SIRs are available for both Clostridium difficile Infection (CDI) and methicillin-
resistant Staphylococcus aureus (MRSA) bacteremia for Acute Care Hospitals



LabID SIRs for CMS 

 SIRs are also available for both CDI and MRSA bacteremia LabID for CMS Hospital 
IQR Program



SIR - MRSA Blood and CDI FacWideIn LabID Data for CMS IPPS 

It’s important to keep in mind the following as you begin to use this report: 
• This report will only include in-plan FacWideIn LabID data.
• This output option represents an SIR for each hospital, not each CCN. 
• The data in this report will represent data current as of the last time you 

generated datasets. 

IMPORTANT! Facilities must appropriately Report No Events for those 
FacWideIn months for which no MRSA or CDI LabID events were identified. 



Interpretation of the SIR
Example: MRSA SIR

This table represents an overall, single SIR for your facility, per calendar-year quarter. 



SIR - MRSA Blood FacWideIn LabID Data for CMS IPPS 

 During the second quarter of 2013: 
• The facility identified 3 incident, healthcare facility onset (HO) MRSA blood LabID events 

among 20,600 patient days. 
• The number of predicted incident, HO MRSA blood LabID events was 1.021. 
• The SIR for MRSA blood LabID events during this time period is 2.938, indicating that this 

facility observed more of these events than predicted. 
• Based on the p-value and the 95% confidence interval, the SIR for MRSA blood LabID events 

is not statistically significantly different than the nominal value of 1. 



SIR - MRSA Blood FacWideIn LabID Data for CMS IPPS 

The number of predicted infections, and thus the SIR, cannot be calculated in such 
instances.  

A second table may appear if there are any quarters in which the community-onset 
(CO) prevalence rate is considered an outlier.



What information is required in order to 
calculate a LabID SIR?

A. Patient days by locat ion

B. Overall pat ient days for the facility

C. CDI test type on the hospital survey

D. CDI test type on the denominator 
record

E. Both A and C

F. Both B and D



Methods for CDI and MRSA bacteremia LabID

Dudeck MA, Weiner LM, Malpiedi PJ, et al. Risk Adjustment for Healthcare Facility-Onset C. difficile and MRSA 
Bacteremia Laboratory-identified Event Reporting in NHSN. Published March 12, 2013. Available at: 
http://www.cdc.gov/nhsn/PDFs/mrsa-cdi/RiskAdjustment-MRSA-CDI.pdf

http://www.cdc.gov/nhsn/PDFs/mrsa-cdi/RiskAdjustment-MRSA-CDI.pdf


Methods for CDI LabID-Model to predict healthcare facility-onset (HO) 
CDI LabID events

 After 2014, CDI LabID SIRs require the CDI Test Type on a quarterly basis
 The CDI test type is reported on the denominator records each quarter

Dudeck MA, Weiner LM, Malpiedi PJ, et al. Risk Adjustment for Healthcare Facility-Onset C. difficile and MRSA Bacteremia Laboratory-identified Event 
Reporting in NHSN. Published March 12, 2013. Available at: http://www.cdc.gov/nhsn/PDFs/mrsa-cdi/RiskAdjustment-MRSA-CDI.pdf

http://www.cdc.gov/nhsn/PDFs/mrsa-cdi/RiskAdjustment-MRSA-CDI.pdf


CDI Test Type



CDI Test Type Choices



CDI Test Type Choices

NHSN CDI Test Type Categories CDI Test Type Included

Nucleic acid amplification test [NAAT](e.g., PCR,
LAMP) 

• Nucleic acid amplification test [NAAT]
• GDH plus NAAT (2-step algorithm)
• GDH plus EIA for toxin, followed by NAAT for discrepant results

Toxin enzyme immunoassay (EIA)
• Enzyme immunoassay (EIA)
• C. difficile toxin A and/or B
• GDH plus EIA for toxin (2-step algorithm)

Other • Includes everything else (Toxigenic culture, cell cytotoxicity 
neutralization assay, other)



More about CDI Test Type

 If “Other” is selected when a more appropriate response is available on the 
form, your facility’s data will not be risk-adjusted to the most appropriate 
level.

 “Other” should not be used to name specific laboratories, reference 
laboratories, or the brand names of C. difficile tests; most methods can be 
categorized accurately by select ing from the opt ions provided. 



General Interpretation of the SIR EXAMPLE: CDI SIR 

 During the second half of 2014,our facility identified 45 incident healthcare 
facility onset (HO) CDI LabID events.

 Based on the national baseline data, 36.042 incident HO CDI LabID events were 
predicted.

 This yields an SIR of 1.249



How does CDI test type affect the SIR calculation?

• Why did the number of predicted CDI go down from Q1 to Q2?



How does CDI test type affect the SIR calculation?

 Fewer events are predicted to occur when a less-sensitive test is used.

http://www.cdc.gov/nhsn/pdfs/newsletters/enewsletter_june-2015_final.pdf

http://www.cdc.gov/nhsn/pdfs/newsletters/enewsletter_june-2015_final.pdf


CDI test type and SIR calculation-Example



Methods for MRSA LabID

Model to predict healthcare facility-onset (HO) MRSA bacteremia LabID events, 
NHSN, 2010-2011 

Dudeck MA, Weiner LM, Malpiedi PJ, et al. Risk Adjustment for Healthcare Facility-Onset C. difficile and MRSA Bacteremia Laboratory-identified Event Reporting in NHSN. Published March 
12, 2013. Available at: http://www.cdc.gov/nhsn/PDFs/mrsa-cdi/RiskAdjustment-MRSA-CDI.pdf

http://www.cdc.gov/nhsn/PDFs/mrsa-cdi/RiskAdjustment-MRSA-CDI.pdf


Example: Applying Risk Model MRSA Bacteremia LabID

• Facility Profile: 
 520 bed, major medical school-affiliated hospital 
 In Q1, 2015: 25,500 patient days, 15,000 admissions, and 30 CO MRSA bacteremia LabID

events 

[exp -10.2368 
+0.3672(bedsize > 400*) 
+0.3248(medical school affiliation = major*) 
+2.2760(CO MRSA prevalence rate)] x patient days 

• *For these risk factors, if present = 1; if not = 0 



Example: Applying Risk Model MRSA Bacteremia LabID
(How to calculate the prevalence rate) 

• The formula used to calculate facility’s community-onset (CO) MRSA bacteremia 
prevalence rate is : 
 (# CO MRSA bacteremia LabID events / # facility admissions) x 100

 In our example, the facility reported 30 CO MRSA bacteremia LabID events and had a total 
of 15,000 admissions in the 1st quarter of 2015. 

This resulted in a CO MRSA prevalence rate of 0.20

NOTE:  These are FACWIDEIN prevalence rate (do not include ED + Obs)



Example: Applying Risk Model MRSA Bacteremia LabID

• Facility Profile: 
 520 bed, major medical school-affiliated hospital 
 In Q1, 2015: 25,500 patient days, 15,000 admissions, and 30 CO MRSA bacteremia LabID

events, 3 HO MRSA bacteremia LabID events

[exp -10.2368 
+0.3672(1) 
+0.3248(1)
+2.2760(0.20)] x 25,500 

= 2.88 predicted HO MRSA bacteremia LabID events



Example: Applying Risk Model MRSA Bacteremia LabID

MRSA SIR = number of observed HO MRSA bacteremia LabID events/number expected

• Facility Profile: 
 520 bed, major medical school-affiliated hospital 
 In Q1, 2015: 25,500 patient days, 15,000 admissions, and 30 CO MRSA bacteremia LabID

events, 3 HO MRSA bacteremia LabID events

MRSA SIR = 3/2.88 = 1.04



My LabID event SIRs are not being calculated- Review

 There are a few scenarios where your LabID event SIR may not be calculated. 
• The number of predicted infections is < 1 
• CDI Test type might not be completed in the denominator data entry
• Outlier prevalence
• For LabID SIRs can only be calculated on a quarterly basis



Number of predicted infections

 Dear NHSN, I’m not getting my SIR for the 2015Q1, why is that happening?



Incomplete months excluded from SIR



Outlier Prevalence Rate

 Number of predicted infections and the SIR (and statistics) cannot be calculated if 
community-onset prevalence rate* is above pre-determined threshold
• MRSA Bacteremia: 0.88
• C. difficile: 1.78

 If all other reporting requirements are met per CMS guidelines, these data are still 
considered “complete” and will be sent to CMS



Outlier Prevalence Rate



For LabID SIRs can only be calculated on a quarterly 
basis 

 For both MRSA bacteremia and CDI LabID SIRs, the number predicted is 
calculated at the facility quarter-level using negat ive binomial regression.

 Why quarterly? When analyzing baseline data at CDC, we identified high variability in 
prevalence rate (a risk factor) from month-to-month. To alleviate this variability, we used 
quarterly prevalence rates – thus allowing only quarterly-level SIRs or greater. 



The Importance of Data Quality 

 In order for risk adjustment to be applied correctly, data must be reported 
accurately and collected according to NHSN protocols. 

 Includes: 
• Annual surveys 
• Denominator/Summary data 
• Events 

Inaccurately reported data will result in incorrect SIRs posted to Hospital Compare! 



New data quality output for 2016

• New analysis data output option to alert when the CDI Test Method has been 
downgraded

• Does not necessarily indicate a problem



New Output for 2016



What changes can potentially impact my rates and 
SIRs? 

• Entry or deletion of events 
• Changes to number of patient days, device days, admissions 
• Removal or addition to monthly reporting plans 
• Change in admission date, previous discharge date on LabID events 
• Changes to relevant factors in the annual survey (e.g.,medical school affiliation, 

facility bedsize) 
• Resolution of “Report No Events” alerts



Data Comparison, C.difficile SIR 
240 beds vs. 270 beds

Number of beds = 270
Number predicted = 36.004
SIR = 0.805

Number of beds = 240
Number predicted = 26.410
SIR = 1.098



What other pieces of information can complement the 
CDI LabID SIR? 

 Prevalence Rates
 Community-onset (CO)
 Community-onset, Healthcare facility-associated (CO-HCFA) (CDI only)

 Ident ificat ion of LabID event t rends by pat ient care area

 Ident ificat ion of temporal t rends during this t ime period

 Comparison to previous t ime periods within your hospital
 Particularly if any targeted prevention efforts were implemented



What other pieces of information can complement the CDI LabID SIR? 

I need to provide monthly feedback, internally, regarding our CDI experience. How can I 
do this mid-quarter if the SIR won’t calculate?



LabID Rates

 As with other rates in NHSN, these rates can be run by month, quarter, half-
year, year, or other cumulat ive t ime period

 Can obtain FACWIDEIN rates, as well as locat ion-specific rates (if your 
facility has chosen to report  locat ion-specific denominators)
 Will include prevalence rates for ED and Obsunits
 Will include all rates for CMS-IRF units within the acute care hospital



LabID Changes introduced in 2015

Starting in 2015, only inpatient, hospital-onset (HO) MRSA LabID events from blood 
specimens, from non-CMS-IRF/CMS-IPF units are included in the SIR. 

• Since January 2015, new variables are included in the MRSA and CDI line lists that identify 
cases counted in the SIR:
o MRSA Bacteremia: FWMRSA_bldIncCount
o C.difficile: FWCDIF_facIncHOCount

• Variable will display as 1 or 0 for each event 
o 1: event is counted in the SIR 
o 0: event is NOT counted in the SIR 



LabID Event Indicators

 LabID indicators can be reviewed through a Line List  or frequency table

 LabID indicators are organism-specific 

 The sum of the values for an given indicator variable should equal the 
numerator count in related rates and SIRs (provided that all required 
denominator data have been entered)



LabID Event Indicators – CDI Line List

 Click “Modify” next to the “Line List ing for All CDIF 
LabID Events”



LabID Event Indicators – CDI Line List

 The following 
indicator 
variables were 
added, by 
default :
 FWCDIF_facInc

HOCount
 FWCDIF_admPr

evCOCount



CDI Line List Example 

 Event 40022 would be included in the numerator count for the FACWIDEIN CO 
Admission Prevalence rate

 Event 40023 would not be included in the FACWIDEIN Incident HO rate or SIR.



Things to remember about events counted in the numerator

 MRSA Bacteremia:
• Only hospital-onset (HO) MRSA LabID events from blood specimens are included in the SIR. 
• If a patient has a positive MRSA bacteremia LabID event within 14 days of a previous MRSA 

bacteremia LabID event (regardless of location), the second event is not counted in the SIR. 

 C. difficile: 
• Only hospital-onset (HO) C.difficile incident LabID events are counted in the SIR. and 

cdiAssay = “Incident”. 



In Summary…

 SIRs for LabID data provide a summarized risk adjusted measure of 
incidence in your hospital. 

 Addit ional reports from NHSN provide detailed information to supplement 
rates and SIRs. 



Time to Play
the

Question Game



The LABID SIRs can be calculated :

A. Monthly
B. Quarterly
C. Yearly
D. All of the Above
E. Both B and C



Based on the stat ist ical evidence, our 
SIR is not different than 1. Why? 

A. The 95% CI includes our SIR. 
B. The p-value is >0.05.
C. The 95% CI includes 1. 
D. The SIR is not at  least 95% greater than 1. 
E. Both B and C



Addit ional Resources

 SIR Newsletter:
http://www.cdc.gov/nhsn/PDFs/Newsletters/NHSN_NL_OCT_2010SE_final.pdf

 Risk adjustment for CDI and MRSA Bacteremia LabID:
http://www.cdc.gov/nhsn/PDFs/mrsa-cdi/RiskAdjustment-MRSA-CDI.pdf

http://www.cdc.gov/nhsn/PDFs/Newsletters/NHSN_NL_OCT_2010SE_final.pdf
http://www.cdc.gov/nhsn/PDFs/mrsa-cdi/RiskAdjustment-MRSA-CDI.pdf


More Help with Analysis 

 Analysis Resource Page: 
 http://www.cdc.gov/nhsn/PS-Analysis-resources/index.html

 Quick Reference Guides on each analysis output:
 http://www.cdc.gov/nhsn/PS-Analysis-resources/reference-

guides.html

http://www.cdc.gov/nhsn/PS-Analysis-resources/index.html
http://www.cdc.gov/nhsn/PS-Analysis-resources/reference-guides.html


For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA 30333
Telephone, 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348
E-mail: cdcinfo@cdc.gov Web: www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control 
and Prevention.

Thank you!

nhsn@cdc.gov

National Center for Emerging and Zoonotic Infect ious Diseases
Division of Healthcare Quality Promotion
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