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Using NHSN Analysis for SSI Prevention   

First Step: Understand the SIR  



Interpreting Surveillance Data 

Requires  

• Consistent use of standardized methods and definitions; 
consistent level of intensity for case-finding 

• Capture of  sufficient patient level risk factor data for each 
surgical procedure performed  

• Application of risk adjustment methods for meaningful  
comparisons (i.e. of your hospital data over time or to 
national/state referent data) 
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Using Your NHSN SSI Data  

• Use NHSN Analysis features to 

▫ Check your data for complete and accurate reporting 

▫ Calculate SIRs to compare to national data 

• Feedback your analyzed SSI data to hospital units, 
medical/surgical services, hospital leadership (not only the ICC) 

• Use infection data for prevention; assess progress over time 
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 NHSN Standardized Infection Ratio (SIR) 
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• Driven by need for a summary measure  

• e.g. replaces multiple rate comparisons for SSI 

• Adjusts for differences in infection risk  

• e.g. by type of procedure, and the associated risk factors of 
the patients undergoing each type of procedure in your 
hospital 

• SIR compares number of SSI reported by your hospital with 
the “expected” or “predicted” number based on NHSN data 
(referent period 2006-2008) 
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Interpreting SSI SIR 

• Value of 1.0 = number of SSI observed in your hospital is the 
same as the predicted number of SSI as compared to 
national referent data 

• Less than 1.0 = fewer SSI than predicted 

• Greater than 1.0 = more SSI than predicted 

 

 Note:  NHSN will calculate SIRs for your hospital procedure 
data only  when the predicted number of SSI is >1  

(You can’t have less than a whole person infected.) 
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      Observed SSIs 
SIR =    -------------------- 
             Predicted SSIs  

Example: 
 
 
Your hospital has 4 SSI after 100 Hip prosthesis (HPRO) procedures.  
Based on your mix of surgical patients undergoing  HPRO, national 
data predict you should have 2.5 SSI.  SIR is calculated as  
 

SIR =  4   = 1.6 
             2.5  
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• NHSN legacy (no longer used):  Stratified risk for every 
procedure using 0-3 Risk Index 

- 1 point for ASA >2, Wound class C or D, Duration >75th percentile 

•    NHSN new:  Adjusts for individual patient risk  

 - Risk models developed, specific to each procedure* 

 - Includes only the variables found to be associated with SSI risk  

 - Risk factors weighted based on contribution to SSI risk 
 

 

NHSN SSI Risk Stratification (old) vs. 
Risk Adjustment using the SIR (new)  

*published in ICHE, Oct 2011 

Example:  SSI risk factors for HPRO models  
Age, Anesthesia type, ASA score, surgical 

duration, HPRO type, medical school affiliation, 
number of beds, trauma status  



8 

• Every patient undergoing a procedure in your hospital has 
a calculated risk for SSI (done “behind the scenes” in NHSN) 

• Based on your hospital’s surgical patient population, the 
expected (predicted) number of SSI is calculated by 
adding up all your risk probabilities 
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Example:  HYST Procedures 
Factors in the risk adjustment model that add to SSI risk are 

•  Age equal to or younger than 44 years 
•  ASA score of 3, 4, or 5  
•  Duration of surgery longer than 100 minutes (incision to close time) 
•  Procedure done at hospital major teaching hospital (from NHSN Annual Survey) 

Risk Adjustment of your SSI Data  
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c) SSI probabilities 
are added together 
to get the predicted 
(expected) number 
of SSI for your 
surgical patient 
population 

a) Interpreted as 
a 5.0% risk of 
SSI for patient 1 

b) Probability of SSI 
calculated for each 
surgical patient   

e) SSI SIR 1.03 is not 
different than 
expected/predicted 
• 3 SSI observed 
• 2.91 SSI expected    

a HYST procedure 

Example continued:  

d) SSI that occur 
in your surgical 
patients is the 
observed number  
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How do I interpret the SSI SIR? 

Example # 1 : Overall SSI SIR 

•  During 2013, there were 1002 procedures performed and 90 SSIs  
    identified. 
•  Based on the NHSN 2006-2008 baseline data, 22.929 SSIs were expected. 
•  This results in an SIR of 3.925 (90/22.929), signifying that during this time 
    period, our  facility identified  almost 4 times more SSIs than expected. 
•  The p-value and 95% Confidence Interval  indicate that the number of  
     observed SSIs is significantly higher than the number of expected SSIs. 
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•   During the first half of 2013 (2013H1), there were 38 CABG procedures       
    performed with 1  SSI identified. 
•   Based on the NHSN 2006-2008 baseline data,  1.422  SSI were expected. The 
    SIR is 0.703, or 30% less than the predicted number of infections. 
•   During the second half of 2013 (2013H2), there were 32 CABG procedures 
     and 2 SSI. 
•   The expected number of SSI was 1.150. The SIR is 1.739, or 70% more than 
      the number of CSEC infections predicted . 

Example # 2 : SSI SIR by Procedure and Half-Year 
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What SSI SIR options are available? 
There are nine different SSI SIR output options available – four output 
options by procedure, four output options by surgeon, and one option to 
review procedures excluded from the SIR denominator. 
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       Observed SSIs 

SIR =  -------------------- 
         Predicted/Expected  • SIR is not a rate*  

• It is a ratio derived from 2 different rates  

• Compares 1 number to another 

• Refer to it as a value or simply as the SIR (NOT an SSI rate) 

• The terms “predicted” and “expected” are used 
interchangeably  

• ACS uses and many surgeons understand “O/E” ratios  

• “Predicted” may be preferred 

╸ “Expected” to a consumer raises concern of 
complacency, i.e. we expect SSI to occur so we are not 
doing enough to prevent them 

╸ “Expected” is also not aligned with the paradigm shift 
that we can achieve HAI Elimination  

Terminology 
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