
 
 
Understanding the Relationship between Healthcare-Associated Infection (HAI) Rate and Standardized Infection 
Ratio (SIR) Comparison Metrics 
 
While national aggregate Central Line Associated Bloodstream Infection (CLABSI) data are published in the annual National Healthcare Safety 
Network (NHSN) Reports these rates much be stratified by types of locations to be risk-adjusted.  This scientifically sound risk-adjustment strategy 
creates a practical challenge to summarizing this information nationally, regionally or even for an individual healthcare facility.  For instance, when 
comparing CLABSI rates, there may be quite a number of different types of locations for which a CLABSI rate could be reported.  Given CLABSI 
rates among 15 different types of locations, one may observe many different combinations of patterns of temporal changes.  This raises the need 
for a way to combine CLABSI rate data across location types. 
 
A standardized infection ratio (SIR) is identical in concept to a standardized mortality ratio and can be used as an indirect standardization method 
for summarizing HAI experience across any number of stratified groups of data.  To illustrate the method for calculating an SIR and understand 
how it could be used as an HAI comparison metric, the following example data are displayed below: 
 
 

Risk Group 
Stratifier 

Observed CLABSI Rates NHSN CLABSI Rates for 2008 
(Standard Population) 

 
Location Type #CLABSI #Central line-days CLABSI rate* #CLABSI #Central line-days CLABSI rate* 

ICU 170 100,000 1.7 1200 600,000 2.0 

WARD 58 58,000 1.0 600 400,000 1.5 
   

SIR = 79.0
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=           95%CI = (0.628,0.989) 

   *defined as the number of CLABSIs per 1000 central line-days 
 
In the table above, there are two strata to illustrate risk-adjustment by location type for which national data exist from NHSN.  The SIR calculation 
is based on dividing the total number of observed CLABSI events by an “expected” number using the CLABSI rates from the standard population.  



This “expected” number is calculated by multiplying the national CLABSI rate from the standard population by the observed number of central line-
days for each stratum which can also be understood as a prediction or projection.  If the observed data represented a follow-up period such as 
2009 one would state that an SIR of 0.79 implies that there was a 21% reduction in CLABSIs overall for the nation, region or facility.  
 
The SIR concept and calculation is completely based on the underlying CLABSI rate data that exist across a potentially large group of strata.  
Thus, the SIR provides a single metric for performing comparisons rather than attempting to perform multiple comparisons across many strata 
which makes the task cumbersome.  Given the underlying CLABSI rate data, one retains the option to perform comparisons within a particular set 
of strata where observed rates may differ significantly from the standard populations.  These types of more detailed comparisons could be very 
useful and necessary for identifying areas for more focused prevention efforts. 
 
The National 5-year prevention target for metric #1 could be implemented using the concept of an SIR equal to 0.25 as the goal.  That is, an SIR 
value based on the observed CLABSI rate data at the 5-year mark could be calculated using NHSN CLABSI rate data stratified by location type as 
the baseline to assess whether the 75% reduction goal was met.  There are statistical methods that allow for calculation of confidence intervals, 
hypothesis testing and graphical presentation using this HAI summary comparison metric called the SIR. 
 
There are clear advantages to reporting and comparing a single number for prevention assessment.  However, since the SIR calculations are 
based on standard HAI rates among individual risk groups there is the ability to perform more detailed comparisons within any individual risk group 
should the need arise.  Furthermore, the process for determining the best risk-adjustment for any HAI rate data is flexible and always based on 
more detailed risk factor analyses that provide ample scientific rigor supporting any SIR calculations.  The extent to which any HAI rate data can 
be risk-adjusted is obviously related to the detail and volume of data that exist in a given measurement system. 
 
In addition to the simplicity of the SIR concept and the advantages listed above, it’s important to note another benefit of using an SIR comparison 
metric for HAI data.  If there was need at any level of aggregation (national, regional, facility-wide, etc.) to combine the SIR values across 
mutually-exclusive data one could do so.  The below table demonstrates how the example data from the previous two metric settings could be 
summarized. 
 
    
 


