
1 

March 2011 

HAI Liaison Program 
Healthcare-Associated Infections Program 

Center for Health Care Quality 
California Department of Public Health 

SSI Workshop PART 4: 
NHSN Basic Analysis and the 

Standardized Infection Ratio (SIR)  



2 

Today’s Objectives 

•  Review NHSN Analysis (“the Basics”) 

•  Learn to check your NHSN data for completeness of 
reporting 

•  Understand the Standardized Infection Ratio 

•  Interpret SIR for CLABSI and SSI 

Yes, “SIR” 



Just collecting HAI data has many challenges!   
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Assuming you do surveillance per NHSN protocol, 
identify all infections, gather accurate denominator 
data, and enter it all into NHSN, then what?!? 
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NHSN Analysis Features 
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Generate a Data Set 
   Before any analysis, you must generate a data set to extract 

your hospital data from the NHSN servers  



Choose Analysis Type 
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Select Output Type – Line List 
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Run Line List 
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Line listing output looks like this 



“Modify” Options for CLABSI 
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2 new SIR 
output options 
added Oct 2010 

If you hit “Run” your 
line list will include all 
your NHSN CLABSI data   

If you select “Modify” 
you can limit your line 
list to specific dates, 
select units, etc.  
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Select Output Format for line listing 

Select CSV to 
convert to 
save and use 
in Excel  

Note you can change the 
name of your report here 
or change after it’s in Excel 



Modify Variables 
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Example: To 
select only 
specific locations 
click here and 
make selection 

Then click here to 
pick which of your 
locations 

If you want to pick a 
specific time period 
click here 

Always check - Labels easier to read ✔ 



Analysis Date Variables 
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When entering date variables, use defined formats 



Filtering Data 
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1. Pick your location 
from the drop down 
menu 2. Then click save 



Analysis Filtering Terms 
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Specify Additional Criteria 
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Select locations you 
want to display 

If not sure what a variable code 
means click here for the list 

To add or remove variables shown on 
your line list click here 



Modify Variables Displayed in Report 
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Use the arrows 
to remove NHSN 
pre-selected 
variables or add 
other variables to 
your output table 

You can 
change the 
order of   
selected 
variables to   
rearrange 
columns in 
your output 
table 



CLABSI Line List in Excel (sample data) 
Line	  Lis'ng	  for	  All	  Central	  Line-‐Associated	  BSI	  Events	  

As	  of:	  	  	  
October	  26	   	  2010	  at	  	  6:35	  PM	  	  

Date	  Range:	  	  All	  CLAB_EVENTS	  	  

orgID	   patID	   patsurname	   patgname	   loca'on	   admitDate	   eventID	   eventDate	   eventType	   spcEvent	  

15633	   Z-‐TEST012	   Rosenguns	   Jon	   Z-‐ICU	   8/1/2010	   3739747	   8/2/2010	   BSI	   LCBI	  

15633	   Z-‐TEST001	   BOTTOMS	   RUSTY	   Z-‐ICU	   8/2/2010	   3739668	   8/13/2010	   BSI	   LCBI	  

15633	   Z-‐TEST008	   Starr	   Twinkle	  Lil	   Z-‐OB	   8/5/2010	   3739724	   8/18/2010	   BSI	   LCBI	  
15633	   Z-‐TEST009	   Wicker	   Linda	   Z-‐ICU	   8/4/2010	   3739732	   8/18/2010	   BSI	   LCBI	  

15633	   Z-‐TEST015	   Willingsly	   Kate	   Z-‐ICU	   8/2/2010	   3739760	   8/24/2010	   BSI	   LCBI	  

15633	   Z-‐TEST003	   GODMOTHER	   FAIRY	   Z-‐ICU	   9/17/2010	   3752048	   9/20/2010	   BSI	   LCBI	  

15633	   Z-‐TEST004	   JANSTER	   LYNN	   Z-‐MED/SURG	   10/1/2010	   3739433	   10/12/2010	   BSI	   LCBI	  

15633	   Z-‐TEST002	   LAWYER	   ANITA	   Z-‐ICU	   10/8/2010	   3734183	   10/13/2010	   BSI	   LCBI	  
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If you enter patient names, you can include them in your line list 
*As long as you did not confer rights to patient identifiers, CDPH 
will not see* 
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Exporting Your 
Report from 
NHSN Analysis  
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Choose your exporting option. 
Then click “Export” 



Now “save as” to your 
computer wherever you 

wish 



Select Output Type – Rate Table 
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Sample Rate Table  
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Review your Data! 

Check that all your infections are listed AND ensure 
there is Summary data for each unit each month!  



Sample Rate Table  
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Shows your CLABSI rate and p-
value to determine if significantly 
higher or lower as compared to 
NHSN rate (>0.05 NS) 

Shows where your rate 
falls in the percentile 
distribution of all NHSN 
hospital rates  

Shows your device 
utilization ratio compared 
to all similar hospital 
units in NHSN data 
2006-2008 



Another Self-Check 
of Your NHSN Data 

•  New Report in NHSN 
Analysis  

•  Under “Advanced,” 
“Facility-Level” data, 
“Participation”  

•  Allows review of your 
Event, Procedure, 
Summary data that is 
misaligned with your  
Reporting Plan 
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NHSN Analysis - Summary 

•  Use NHSN Analysis features to 
▫  Check your data for complete and accurate reporting 
▫  Calculate rates (& SIR) to compare your data 

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

•  Use your HAI data for infection prevention 

  Don’t be afraid to “play with” NHSN Analysis.  
You can’t break anything!  
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•  Driven by need for a summary measure (replacing 
multiple rate comparisons) 

  SIR calculations added to NHSN Oct 2010 

•  SIR adjusts for differences in levels of infection risk 
in your patients (e.g. by unit type for CLABSI) 

•  SIR compares # of HAIs reported by your hospital with 
the “predicted” # based on NHSN data 

 NHSN data (2006-08) used for national predicted values  

•  SIR value of 1.0 means your hospital is observing HAIs 
as national data predict (i.e. not different) 
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Interpreting SIR   
The value 1.0 indicates the number of HAIs observed 

in your hospital is the same as predicted number of 
HAIs as seen in the national baseline data 

•  A value less than 1.0 means there are fewer HAIs 
observed than predicted 

•  A value greater than 1.0 means more HAIs than 
predicted 

SIR will only be calculated for your hospital if the 
expected number of HAIs is >1  

      (because can’t have less than a whole person infected!) 
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      Observed HAIs 
SIR =    -------------------- 
             Predicted HAIs   

Examples: 

If your hospital has 2 CLABSI per 1000 line days and national data 
predict 2.0 CLABSI per 1000 line days:    

SIR =  2   = 1.0 
             2.0  

If your hospital has 4 SSI per 100 Hip prosthesis procedures and  
national data predict 2.5 SSI: 

SIR =  4   = 1.6 
             2.5  
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 Observed HAIs 
SIR =    -------------------- 
             Predicted HAIs   

•  SIR is not a rate  
•  It is a ratio, comparing 1 number to another 
•  Refer to it as a value 

•  Try to use term “predicted” rather than “expected”, 
although you will still see the terms used 
interchangeably   

•  “Expected” to a consumer raises concern of complacency, 
i.e. we expect HAI 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 is Important 
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NHSN Published Report (Dec 2009) 
The NHSN pooled 
means ARE the 
predicted numbers of 
CLABSI per 1000 
central-line days 

Example:  The NHSN Medical 
cardiac ICUs experienced 876 
CLABSI in 436,409 line days   

  876    x 1000  = 2.0 
      436,409 
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Summary of Multiple Hospital Units 

Hospital A 

If 2.0 CLABSI per 1000 line days is predicted by NHSN data, 
what is the predicted # of CLABSI for the 380 line days in 
Hospital A’s Medical cardiac ICU - ?  

 ?  
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Welcome to freshmen algebra!!! 

Solve for x to get the # Expected  

    x   =   2.0       
    380     1000 

  x = 2.0  x  380 
                    1000 

  x  =  0.76 

From previous slide – 

This is Expected # 
CLABSI in Hosp A’s Med 
cardiac ICU if it is no 
different than national 
Med cardiac ICU data 
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Calculating Hospital’s CLABSI SIR 

Hospital A Expected in Hosp A 
Observed in Hosp A 
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How do I interpret whether our SIR is significantly 
different (higher or lower) than the NHSN predicted 
value of 1.0?   

1.  If the p-value is above 0.05, the observed difference is not 
statistically significant.  

2.  If the 95% Confidence interval overlaps 1.0, the observed difference 
is not statistically significant.  

 If the p-value is not significant, the confidence interval  
won’t be significant either and vice versa 
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How do I teach others what the SIR means? How is the 
SIR being used by other hospitals?  

Example: Children’s Hospital Boston 

SI
R 1.0 2.0 0.5 1.5 
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How is the SIR being used by CDC?  

More “surveillance 
experience”*     
results in tighter 
confidence 
intervals and 
higher precision 

* # of surveillance months, # of exposure (line) days,    
    or in this case, # of hospitals in a State contributing line days  
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How is the SIR being used by other states?   

NOTE:  CDPH has NOT determined if SIR will be used in California 
for public reporting of HAIs   

Example: New Jersey                

SI
R 1.0 2.0 0.5 1.5 
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NOTE:  CDPH has NOT 
determined if the SIR will 
be used in California for 
public reporting of HAIs   

Example: 
Maryland



44 

How is the SIR being used by other states?   

NOTE:  CDPH has NOT determined if SIR will be used in California 
for public reporting of HAIs   

Example: Illinois               
CLABSI in Adult Medical ICUs, Jan-Dec 2009 



45 

To discuss these findings: 

1.  “We had 9 CLABSI; 7.2 were expected. Our SIR is 1.25 or 25% higher 
than what would be predicted from national data.” 

2.  “However, this difference is not significantly different than the national 
hospital data because our estimate is not very precise.” * 

3.  “In fact, our SIR may be anywhere from 35% below to more than 
double the predicted value (.65 – 2.2).”   

4.  “We will continue to monitor CLABSIs. Observations over time (and 
more line days) will help us better understand how we compare. Our 
ultimate goal is to prevent all CLABSIs.”         

Pretend this is our hospital. 

CLABSI SIR Interpretation - Example 1 

* Due to limited surveillance experience, e.g. too few line 
days across hospital units with predicted low rates. 
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To discuss these findings: 

1.  “We saw 74 CLABSI in 10,065 line days; 26.6 were predicted.”  
2.  The SIR is 2.78 or nearly 3 times higher than what would be 

predicted from national data.” 
3.  “This difference is significantly different than the national hospital 

data.” 

4.  “In fact, the precision of this estimate shows that our hospital is 
between 2 and 3 ½ times higher than predicted (C.I. 2.2 – 3.5).”   

5.  “We need to implement a CLABSI prevention program immediately.” 

Pretend this is our hospital. 

CLABSI SIR Interpretation - Example 2 



•  For SSI comparisons, NHSN will now apply the SIR 
•  Risk models developed for each procedure  
•  Model includes only those factors associated with increased 

risk of infection for that specific procedure   
•  Allows risk factors to be weighted based on contribution to 

SSI risk 

•  Hospitals may still calculate SSI rates based on the Risk 
Index 
•  Will need to compare to published data 
•  NHSN Summary Report, AJIC, Dec 2009 
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•  Old way:  Used a 0-3 Risk Index to stratify patient risk for all procedures   
 Based on ASA, Wound class, Duration >75th percentile 

•  New Way: Adjusts for individual patient risk using only those variables 
found to be associated with SSI risk for each procedure type 
(determined by logistic regression models) 

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

 Medical School affiliation, number of beds, trauma status  
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The intercept represents underlying infection risk when none of the risk factors in the model 
are present  

Factors in this 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 affiliated with a medical school (from Annual Facility Survey) 
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The SSI probabilities are added 
together to get the predicted 
(expected) number of SSI for this 
surgical patient population 

Interpreted as a 
5.0% risk of SSI 
for patient 1 

Probability of SSI is 
calculated for each 
surgical patient   

SSI SIR is not different 
than predicted 
•  3 SSI observed 
•  2.9 SSI expected    
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Only through 
“Advanced” 
Output option 
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SIR 
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HAI Program Website 
www.cdph.ca.gov/hai 



Questions ? 

HAI Liaison Program 

See list of designated Liaison IPs at  

www.cdph.ca.gov/hai 


