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Object ives 

 
 Apply stat ist ical methods in the interpretat ion of rates 

and SIR comparisons for CAUTI and CLABSI, and 
ident ify methods behind stat ist ical measures used in 
NHSN and for CMS Quality Report ing Programs. 

 Correct ly apply NHSN analyt ical funct ions to case 
scenarios to illustrate analysis features and ident ify 
problems and successes within a report ing facility. 

 Ident ify how various metrics obtained from NHSN can 
be interpreted and used to drive prevent ion of HAIs. 
 



Our Focus for Today… 

 Basics of using NHSN Analysis results 
 Mostly discussion on the types of data you can obtain 

from NHSN rather than all of the technical steps to 
follow in the applicat ion 

 Teach you the various ways to look at and interpret 
your data 



 NHSN Analysis Resources (e.g., reference guides, 
t rainings, etc.) are available at:  

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





Why Analyze? 

 Analysis tools within NHSN help facilitate internal 
validat ion act ivit ies and help ensure accuracy! 

 Reports generated from NHSN can help inform 
priorit izat ion and success of prevent ion act ivit ies. 

 Data entered into NHSN may be used by: CDC, CMS, 
your state health department*, your corporat ion*, 
special study groups*, etc.  

 At the end of the day, these are YOUR data – you should 
know your data better than anyone else. 

 Take ownership and discover how your data can tell a 
story about your facility! 
 *dependent on membership to groups in NHSN and facility’s acceptance of conferred rights to data. 



GENERATING DATASETS 



Generat ing Datasets 

 Generat ing datasets is the first  step in performing 
analysis in NHSN 
 Organizes data into defined sets for analysis 
 Copies and freezes data  
 Allows for quicker generation of reports 
 When analyzing data in NHSN, you are using a copy of your data, 

not the live database 

 Each user has his/her own analysis datasets 
 Based on a user’s rights 

 May take several minutes to complete this process 
 You may navigate or leave NHSN while datasets are 

generat ing 
 



TIP! 

 Since data are FROZEN when you generate datasets, 
any changes made to your data after that point  in t ime 
will not be represented in your reports unt il you 
generate datasets again.  



Generat ing Datasets 

 Before analyzing data, generate new datasets (Analysis 
 Generate Datasets) to integrate any recent data 
entry or edit ing 

 By default, datasets will generate for the three most 
recent full calendar years, through the current date. 



ANALYSIS OUTPUT OPTIONS 



Analysis Output Options 

 After datasets are generated, you are ready to 
analyze your data in NHSN 

 Reports are referred to as “Output Options”  
 Output opt ions are organized in a “ tree view” 

that will guide you toward the data you wish to 
analyze 

 



Analysis Output Options 

 To access the output opt ions tree view, navigate to Analysis > 
Output Options. 

 The output opt ions are organized into folders, first  by module 
(e.g., Device-associated Module) 



Analysis Output Options 

 As you click on the folder for each module, the folder 
will expand to show you the event-level opt ions within 
that folder. 



Analysis Output Options 

 Then, each of the 
event-level folders 
can be expanded 
to show the 
various output 
opt ions available 
for your use. 

 Click “Run” next to 
any output opt ion 
to obtain your 
data in a CDC-
Defined output 
(report). 



Analysis Output Options 
CMS Reports 

CMS Reports are available for 
each reporting program and 
are intended to mirror the 

summary-level data submitted 
to CMS on your behalf, for 

each quarter.  
 

SIRs are utilized for Acute Care 
Hospitals, and rates are 

submitted for all others (due 
to the current unavailabilty of 

baseline data for SIRs).  



Analysis Output Options 

 Line Lists 
 Allows for record-level review of data 
 Helpful in pinpointing issues in data validity/quality 
 Can help inform rates or identify trends 
 Most customizable type of output from NHSN 

 



Tip for Small Hospitals  

 Smaller hospitals may wish to run a single line list  
inclusive of all HAIs ident ified. 



Analysis Output Options 

 Frequency Tables 
 Allows you to obtain counts 

of records meeting certain 
criteria 

 Example: How many CAUTIs 
were reported as ABUTI?  

 Example:  What is the 
distribution of ASA Score for 
each of our  colon surgery 
procedures? 

 Can also perform chi-square 
analyses for statistical 
comparisons 



Analysis Output Options 
 Bar Charts & Pie Charts 

 Graphical report of counts of records meeting 
certain criteria (think of these as a graphical 
representation of the frequency table) 

 Example: How many CLABSI events occurred in 
each ICU? 

 NOTE: These opt ions do not graphically 
present rates or standardized infect ion 
rat ios. 

 



Analysis Output Options 

 Rate Tables 
 Display your facility’s calculated rates and device-utilization ratios 

(where appropriate) 
 If available, provide NHSN published pooled means and the 

comparison of your facility’s rates and ratios to the pooled means 
 Descriptions of rates can be found in the event-specific chapters of 

the NHSN Manual 
 



Analysis Output Options 

 Run Charts 
 Allow you to graph rates and device-utilization ratios over time 
 Can include NHSN pooled mean and/or other defined reference 

line 
 

 
 



Analysis Output Options 

 Standardized Infect ion Rat ios (SIRs) 
 Risk-adjusted summary measure 
 Available for CAUTI, CLABSI, SSI, and LabID (MRSA bacteremia and 

CDI) data 
 Details can be found in the SIR Newsletter, available at:  

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

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


New Analyses in 2013 & 2014 

 Various output opt ions (e.g., line list, rate tables) for 
vent ilator-associated events (VAE) 

 Variables for dist inguising MBI-LCBIs from all other 
CLABSIs 

 New NHSN Annual Report  of Device-associated Rates 
includes rates specific to Crit ical Access Hospitals  
 All critical care areas combined 
 All non-critical care areas combined 

 SIRs for MRSA  Bacteremia and CDI LabID events 
(FacWideIn only!) 

 Variable for dist inguishing procedures with closure 
method other than primary (2014) 
 



General Tips for Analyzing Data in NHSN 

 Read the footnotes on your reports!!! 
 Generate datasets regularly 
 Review data for accuracy and completeness 

 



MODIFYING YOUR OUTPUT 



Modify Output: 
The Design Modificat ion Screen 

 The design 
modificat ion 
screen can be 
described in three 
main sect ions… 



Design Modificat ion Screen 

 The top sect ion is the same for all output opt ions and 
allows you to modify output characterist ics, such as 
output name, t it le, and format.  

 TIP: The default  output format is HTML. Make sure that 
your browser allows pop-ups from *.cdc.gov! 

 



Design Modificat ion Screen 

 The middle sect ion is the same for all output opt ions 
and allows you to specify which data will be considered 
for the output.  

 You can filter by t ime period, as well as locat ion, specific 
event type, etc. 
 



Design Modificat ion Screen 

 The bottom sect ion allows you to specify how the data 
in the output will be displayed and organized.  

 These opt ions vary by output type. 
 

Line Lists 
Frequency Table 

Rates and SIRs 



Modify Output 

 All output opt ions can be modified/customized to meet 
your needs 

 Modificat ions can be saved as “ templates”  (referred to 
as Custom Output Opt ions) 
 Custom output options allow you to run the same modifications 

on updated datasets 
 RECOMMENDED!! 

 You can modify output opt ions by changing the output 
format, changing the t it le, and filtering your data by 
mult iple criteria 
 
 



REAL WORLD EXAMPLES 
Modifying and Interpreting Output 



 
Example #1 

CLABSI Line List  

 Let ’s say you would like a list  of all of the central line-
associated bloodstream infect ions (CLABSIs) that your 
facility has reported to NHSN for the t ime period 
January – December 2013.  You need the list  sorted by 
event date. Addit ionally, you would like to include 
information on which CLABSIs met the MBI-LCBI 
definit ion. 

 



Example #1 
A note about MBI… 

 CLABSIs that are ident ified as MBI-LCBI will be included 
in CLABSI rates and SIRs at this t ime, including for CMS 
report ing.  

 Once we have at least one full-year of report ing using 
the MBI definit ion, we at CDC can determine how these 
events should be handled in future measures.  



Example #1 
Taking it  a step further… 

 You may also be interested in obtaining information on 
which of the MBI-specific criteria were met for each 
MBI-LCBI 

 You can also add these variables to the line list :  
 cr_mbineutropenia: Neutropenia 
 cr_mbiSCTwDiarr: Allo-SCT with diarrhea 
 cr_mbiSCTwGVHD: Allo-SCT w ith G rade ≥3 G I G VH D  



Example #1 
Line List ing – All CLAB Events 

We can modify this 
line list to include 

only the data needed 
for this example. 



Example #1 
RESULTS 

Event ID 

Age on 
Event 
Date Event Date 

Days: 
Admit  to 
Event  

Event 
Type Locat ion 

Locat ion 
Type 

Specific 
Event  

MBI 
LCBI 

319146 23 1/04/2013 4 BSI HEM WARD_ONC LCBI Y 
317081 52 3/13/2013 4 BSI MICU CC LCBI N 
319565 56 4/20/2013 19 BSI MICU CC LCBI Y 
319141 32 7/06/2013 5 BSI SICU CC LCBI N 
319140 8 9/21/2013 9 BSI 22ICU CC LCBI N 
319566 34 12/01/2013 12 BSI MICU CC LCBI Y 

 Numerous variables can be added to a line list  – we 
opted to include only a few of the variables of interest 

 NHSN calculates some variables for you; e.g., Age on 
event date, days: admit  to event 



Example #2 
CAUTI Rate Table 

 It ’s Annual Report  t ime! 
 You need to compile various annual reports for your infection 

control committee meeting, including a report of  annual CAUTI 
rates (i.e., one rate for the year) for 4 ICU locations: MSICU, MICU, CT 
ICU, SICU. 

 You will be expected to compare each location’s rates and device 
utilization ratios to the national data. 



Device-associated Rates 

 Device-associated (DA) rates are calculated as 
Incidence Density Rates (IDRs) 

 What is an “ Incidence Density Rate”?  
 Numerator = # of new cases during a period of time 
 Denominator = person-time during that same period of time 
 Uses a multiplier for interpretation 
 Also referred to as “IDR” 



Question #1 
Incidence Density Rates 

What measure of person-t ime is used in the calculat ion 
of CAUTI rates in NHSN? 

1 2 3 4

0% 0%0%0%

1. Patient days 
2. Catheter insertions 
3. Patient admissions 
4. Catheter days 

Countdown 

10 



Question #1 
Incidence Density Rates 

What measure of person-t ime is used in the calculat ion of 
CAUTI rates in NHSN? 
Catheter days 
 
WHY?  
DA rates are calculated based on person-time for those at risk 
of infection for that HAI type. 
 

Example:  
# of CAUTIs in MICU for the year 
------------------------------------------------------------------------    x 1000 
# of urinary catheter days in MICU for the year 



How are DA rates presented by NHSN? 

Quest ion #2 

1 2 3 4

0% 0%0%0%

1. Combined DA rates,  by 
locat ion  

2. Overall by facility 
3. By individual locat ion 

for each DA event type 
4. Overall by locat ion 

acuity level (e.g., all ICUs 
combined) 

Countdown 

10 



Question #2 

How are DA rates presented by NHSN? 
           By individual locat ion for each DA event type 
 
WHY?  

 Data are reported to NHSN by location, as location serves as an 
indicator of “like populations” for the patients receiving care in that 
location 

 Like populations are believed to have similar risks for healthcare-
associated infections (HAIs) 

• Similar medical devices 
• Similar invasive procedures 
• Similar host factors affecting susceptibility 

 



CAUTI Rates from NHSN 

 NHSN provides CAUTI rates and device ut ilizat ion 
rat ios, by locat ion 

 



CAUTI Rates from NHSN 

 The “Group By” opt ion on the modificat ion screen 
allows you to specify how rates will be calculated, by 
t ime period. 

 Can be calculated per month, quarter, half-year, year, or 
other cumulat ive t ime period…for each locat ion 
 



CAUTI Rates 

Locat ion Year CA UTI 
Count  

Urinary 
Catheter 

Days 

CA UTI Rate NHSN CAU 
Pooled 
Mean 

Incidence 
Density 
p-value 

Incidence 
Density 

Percent ile 

MICU 2013 6 3284 1.827 2.9 0.2347 47 
SICU 2013 6 2369 2.111 3.2 0.5862 40 
MSICU 2013 5 2735 1.828 2.4 0.5507 59 
CT ICU 2013 7 2916 2.401 1.8 0.4094 60 

 This table represents part ial output from NHSN for the 
4 ICUs of interest.  

 



Question #3 
MICU CAUTI Rate 

How would you interpret the MICU’s CAUTI rate of 1.827?  

0%0%0%0%

1 2 3 4

Location Summary 
Yr 

Months CA UTI 
Count 

Urinary 
Catheter 

Days 

CA UTI 
Rate 

NHSN CAU 
Pooled 
Mean 

Incidence 
Density 
p-value  

Incidence 
Density 

Percentile  

MICU 2013 12 6 3284 1.827 2.9 0.2347 47 

1. 1.8 per 1,000 catheter days 
2. 1.8% 
3. 1.8 per 1,000 patient days 
4. 1.8 times higher than the national 

Countdown 

10 



Location Summary 
Yr 

Months CA UTI 
Count 

Urinary 
Catheter 

Days 

CA UTI 
Rate  

NHSN CAU 
Pooled 
Mean  

Incidence 
Density 
p-value  

Incidence 
Density 

Percentile  

MICU 2013 12 6 3284 1.827 2.9 0.2347 47 

Example #2 
MICU CAUTI Rate Table 

Our hospital’s data NHSN published 
data and 

comparisons 



Example #2 
About the Pooled Mean… 

 The NHSN Pooled Mean comes from the published 
Annual Data Summary (“Annual Report ” ). 

 The NHSN pooled mean is not an “average”, but rather a 
weighted mean that pools the data within that strata. 

 
 

(148/36,222) x 1,000 = 4.1 



Example #2 
About the Pooled Mean… 

 Why are some pooled means strat ified further than 
locat ion?  

 
 

 We compare pooled 
means and distribut ions 
in different strata, look 
for stat ist ically 
significant differences 

 More weight of decision 
given to results of 
percentile distribut ions 
as these are not subject 
to potent ial weight ing 
influences 

 
 



About the Pooled Mean… 

 How do I know which published report  NHSN is using 
to make these comparisons?  



About the Pooled Mean… 
 How do I know which published report  NHSN is using 

to make these comparisons?  
 

List  of Aggregate Data Sources for Rates and SIRs: 
http://www.cdc.gov/nhsn/PDFs/sir/RatesSIRs-Reference_Jan2014.pdf 
 

http://www.cdc.gov/nhsn/PDFs/sir/RatesSIRs-Reference_Jan2014.pdf


Location Summary 
Yr 

Months CA UTI 
Count 

Urinary 
Catheter 

Days 

CA UTI 
Rate  

NHSN CAU 
Pooled 
Mean  

Incidence 
Density 
p-value  

Incidence 
Density 

Percentile  

MICU 2013 12 6 3284 1.827 2.9 0.2347 47 

Example #2 
MICU CAUTI Rate Table 

Our hospital’s data NHSN published 
data and 

comparisons 



What are the chances…? 

 This probability is called the p-value 
 Helps determine rarity…how rare is this outcome that 

it  could not have happened by chance alone? 
 If the p-value is very small (less than 1 in 20 or 5% or 

0.05; hence p<0.05): 
 Conclude that our CAUTI rate is “significantly different” than the 

NHSN pooled mean 
 OTHERWISE (i.e., if p>0.05) conclude that our CAUTI rate is no 

different than the NHSN pooled mean 

 NOTE: p<0.05 is a convenient cut-point that is widely 
accepted 

 Today, we will use p<0.05 as our cut-point 



P-values and DA Rates 

 
 

 
 The p-value is included in the DA rates output in NHSN. 
 What is being compared?  

 Your facility’s rate, by location, to the NHSN pooled mean for that 
same location type 

Location Summary 
Yr 

Months CA UTI 
Count 

Urinary 
Catheter 

Days 

CA UTI 
Rate  

NHSN CAU 
Pooled 
Mean  

Incidence 
Density 
p-value  

Incidence 
Density 

Percentile  

MICU 2013 12 6 3284 1.827 2.9 0.2347 47 



QUESTION #4 
The p-value… 

Why? Because the p-value is >0.05. 

Based on the data in this table, is our CAUTI rate 
significant ly different from the NHSN pooled mean? 

0%0%0%

1 2 3

Location Summary 
Yr 

Months CA UTI 
Count 

Urinary 
Catheter 

Days 

CA UTI 
Rate 

NHSN CAU 
Pooled 
Mean 

Incidence 
Density 
p-value  

Incidence 
Density 

Percentile  

MICU 2013 12 6 3284 1.827 2.9 0.2347 47 

1. Yes, based on the p-value 
2. No, based on the p-value 
3. Yes, based on pract ical significance 

Countdown 

10 



QUESTION #5 
Percent ile 

How would you interpret the percent ile for the MICU? 

0%0%0%

1 2 3

Location Summary 
Yr 

Months CA UTI 
Count 

Urinary 
Catheter 

Days 

CA UTI 
Rate 

NHSN CAU 
Pooled 
Mean 

Incidence 
Density 
p-value  

Incidence 
Density 

Percentile  

MICU 2013 12 6 3284 1.827 2.9 0.2347 47 

1. 47% of the medical ICUs contribut ing to the pooled mean had a 
rate equal to ours. 

2. 47% of the medical ICUs contribut ing to the pooled mean had a 
rate lower than our rate. 

3. 47% of the medical ICUs contribut ing to the pooled mean had a 
rate higher than ours. 

Countdown 

10 



Percent iles 

 Percent ile provides a value at which a percent of the 
distribut ion falls at  or below. 

 CDC publishes percent iles at specified intervals. 
 Within NHSN output opt ions, we provide an exact 

percent ile of where your rate falls on the published 
distribut ion. 



Why use Percent iles?? 

 Allow you to see “where you fall” compared to those 
who contributed to the pooled mean 

 Allow you to assess the range of rates in that type of 
locat ion 

 Can aide in sett ing goals different than the pooled 
mean 



Device Utilizat ion Ratios 

 Device ut ilizat ion (DU) rat ios help assess the 
proport ion of days in which pat ients were at risk for the 
DA infect ion 

 Calculated as:  
# 𝒐𝒐 𝒅𝒅𝒅𝒅𝒅𝒅 𝒅𝒅𝒅𝒅
# 𝒐𝒐 𝒑𝒑𝒑𝒑𝒑𝒑𝒑 𝒅𝒅𝒅𝒅

 

Locat ion Summary 
Yr 

Months Urinary 
Catheter 

Days 

Patient 
Days 

Cath Ut il 
Rat io 

CathDU_
Mean 

Proport ion 
p-value 

Proport ion 
Percent ile 

MICU 2013 12 3284 4943 0.664 0.70 0.028 29 



Device Utilizat ion Ratios 

 Similar to DA rates, your locat ion’s DU rat io is compared 
to the NHSN pooled mean 

 A p-value and a percent ile are included in the results 
 

Locat ion Summary 
Yr 

Months Urinary 
Catheter 

Days 

Patient 
Days 

Cath Ut il 
Rat io 

CathDU_
Mean 

Proport ion 
p-value 

Proport ion 
Percent ile 

MICU 2013 12 3284 4943 0.664 0.70 0.028 29 



QUESTION #6 
The DU Ratio p-value 

How would you interpret these results? 

Locat ion Summary 
Yr 

Months Urinary 
Catheter 

Days 

Patient 
Days 

Cath Ut il 
Rat io 

CathDU_
Mean 

Proport ion 
p-value 

Proport ion 
Percent ile 

MICU 2013 12 3284 4943 0.664 0.70 0.028 29 

0%

0%

0% 1. The DU rat io in the MICU is significant ly different than the NHSN 
pooled mean based on stat ist ical evidence. 

2. The DU rat io in the MICU is not significant ly lower than the NHSN 
pooled mean. 

3. Compared to the NHSN pooled mean, we would not consider our DU 
rat io act ionable. 

Countdown 

10 



QUESTION #6 
The DU Ratio p-value 

 
 
 
How would you interpret these results? 
1. The DU rat io in the MICU is significant ly different than 

the NHSN pooled mean based on stat ist ical evidence. 
 

WHY?? 
The p-value is <0.05 

Locat ion Summary 
Yr 

Months Urinary 
Catheter 

Days 

Patient 
Days 

Cath Ut il 
Rat io 

CathDU_
Mean 

Proport ion 
p-value 

Proport ion 
Percent ile 

MICU 2013 12 3284 4943 0.664 0.70 0.028 29 



Elements of an interpretat ion 
 Cover the basics 

 How many HAIs?  
 Rate and DU ratio 
 Over what period of time?  

 Interpret the stat ist ical results 
 P-value 
 percentile 

 Highlight successes or pit falls 
 Which locations experienced 0 HAIs?  
 Trends – have rates gone up, or down, in any location compared to 

previous time period?  
 If a goal is set that is different from NHSN pooled mean, how is the 

progress towards that goal?  
 
 



Elements of an interpretat ion (cont ’d) 

 Supplement the data 
 What were the organisms identified? Any trends?  
 What special prevention efforts/education have started during this 

time period?  
 Have there been any significant changes in staff or type of patients 

receiving care in the unit? 
 Has surveillance been part of any special initiatives? 
 Have there been any internal, or external validation programs that 

have taken place during this time period?  
 Has education of NHSN definitions enhanced surveillance and 

understanding of definitions?  

 Look ahead 
 What are the plans to lower rates, or maintain low rates? 

 
 



CAUTI Rate 
Example Interpretat ion 

Location Summary 
Yr 

CA UTI 
Count 

Urinary 
Catheter 

Days 

CA UTI 
Rate  

NHSN 
CAU 

Pooled 
Mean  

Incidence 
Density 
p-value  

Incidence 
Density 

Percentile  

Patient 
Days 

Cath Util 
Ratio 

CathDU_
Mean  

Proportion 
p-value  

Proportion 
Percentile  

MICU 2013 6 3284 1.827 2.9 0.2347 47 4943 0.664 0.70 0.028 29 

 During 2013, there were 6 CAUTIs reported with 3284 
urinary catheter days in the MICU. 

 This yields a rate of 1.827 CAUTIs per 1,000 urinary 
catheter days. 

 Based on stat ist ical evidence, our rate is no different 
than the NHSN pooled mean of 2.9. 

 Further, this MICU’s rate is at  the 47th percent ile among 
all medical ICUs contribut ing to the aggregate data. 



CAUTI Rate 
Example Interpretat ion 

 
 During this same t ime period, there were 4943 patient days 

reported in the MICU. 
 Dividing the number of urinary catheter days by the number of 

pat ient days, the DU rat io for the MICU is 0.664. 
 Using a cutpoint of p<0.05, the p-value indicates that the DU rat io 

in this MICU is stat ist ically significant ly different from the NHSN 
pooled mean. 

 Further, this MICU’s DU rat io is at the 29th percentile among all 
medical ICUs contribut ing to the aggregate data, indicat ing that 
29% had a DU rat io at or lower than the MICU’s DU rat io. 

Location Summary 
Yr 

CA UTI 
Count 

Urinary 
Catheter 

Days 

CA UTI 
Rate  

NHSN 
CAU 

Pooled 
Mean  

Incidence 
Density 
p-value  

Incidence 
Density 

Percentile  

Patient 
Days 

Cath Util 
Ratio 

CathDU_
Mean  

Proportion 
p-value  

Proportion 
Percentile  

MICU 2013 6 3284 1.827 2.9 0.2347 47 4943 0.664 0.70 0.028 29 



CAUTI Rate 
Interpretat ion – A step further… 

 

 While not stat ist ically significant, there is concern over the high 
CAUTI rate in the CT ICU and addit ional invest igat ion may be 
necessary. 

 All DU rat ios are significant ly lower than the pooled means, based 
on the p-value, however the MICU is not much lower than the 
pooled mean. 

 Internal comparisons over t ime would give us addit ional 
information on improvement in CAUTI incidence within our 
facility. 
 

Location CA 
UTI 

Count  

Urinary 
Catheter 

Days 

CA UTI 
Rate 

NHSN 
CAU 

Pooled 
Mean 

Incidence 
Density 
p-value 

Incidence 
Density 

Percentile 

Patient 
Days 

Cath Util 
Ratio 

CathDU_
Mean 

Proport ion 
p-value 

Proport ion 
Percentile 

MICU 6 3284 1.827 2.9 0.2347 47 4943 0.664 0.70 0.028 29 
SICU 6 2369 2.111 3.2 0.5862 40 4450 0.532 0.76 0.0000 9 
MSICU 5 2735 1.828 2.4 0.5507 59 6066 0.451 0.69 0.0000 9 
CT ICU 7 2916 2.401 1.8 0.4094 60 6426 0.454 0.67 0.0000 15 



Overall Measure… 

You’ve been asked by your hospital administrat ion to 
provide a single overall  rate for your hospital’s CAUTI 
experience for 2013.  What is your response? 
A. “Sure! I can provide you with a single rate!” 
B. “Ha ha ha ha! You’re kidding, right??” 
C. “A single rate would not be risk-adjusted. However, I’m 

happy to provide an SIR!” 
D. Silence. You pause, looking for the nearest exit.  



LUNCH BREAK!!! 
 

S I R 



Example #3 

 Given the cont inued use of SIRs by federal and state 
agencies, you have been asked to provide a brief, SIR 
“ refresher training” to your committee. 



Standardized Infect ion Ratio 

 What is the standardized infect ion rat io?  
 Standardized Infection Ratio, SIR, is a summary measure used to 

compare the HAI experience among one or more groups of 
patients to that of a standard population’s (e.g. NHSN) 

 Indirect standardization method 
 Accounts for differences in incidence of HAI within the groups 
 Used in public reporting by CDC (at state and national levels) and 

CMS (at facility level on Hospital Compare) 

 SIRs are current ly available for:  
 CLABSI 
 CAUTI 
 SSI 
 FacWideIn MRSA Bacteremia and CDI LabID  

 
 
 



Standardized Infect ion Ratio 

 Observed # of HAIs – the number of events that you 
enter into NHSN 

 Expected or predicted # of HAIs – comes from nat ional 
baseline data 

 Calculat ing the # of expected HAIs can differ 
depending on the measure 
 
 

                   Observed # of HAIs 
  SIR =  ------------------------------------------------- 
    Expected (Predicted) # of HAIs 



Expected # of HAIs 
CLABSI & CAUTI 

 For CLABSI and CAUTI SIRs, the expected # is calculated 
for each individual locat ion as:  
 

 # device days *(NHSN pooled mean/1000) 
Where the pooled mean originates from a defined 
baseline report. 
 CAUTI Baseline: 2009 data (published in 2011) 
 CLABSI Baseline: 2006-2008 data (published in 2009) 
 Baseline data have remained consistent due in part  to 

alignment with the HHS Act ion Plan to Prevent HAIs.  
 Don’t  worry…we do have plans at CDC to update the 

baseline data! 
 



Example: Expected # of CAUTIs 

 Screenshot above from the 2009 NHSN Data Summary 
for DA Module 

 Pooled mean of “4.4” is read as 4.4 CAUTIs per 1,000 
urinary catheter days 

 This is what is used as the baseline for the CAUTI SIR – we 
predict  that for every 1,000 catheter days, we will see 4.4 
infect ions (if things are the same as they were in 2009) 



Calculat ing the Number Expected for DA HAIs 

Locat ion infcount  
Number 
Expected 

Urinary 
Catheter 

Days 

NHSN 
Pooled 
Mean SIR SIR p-value 

95% 
Confidence 

Interval 

MICU 6 7.55 3284 2.3 0.795 0.6074 0.322, 1.653 
SICU 6 6.16 2369 2.6 0.974 0.395, 2.026 

MSICU 5 6.29 2735 2.3 0.795 0.6484 0.291, 1.762 

CT ICU 7 4.96 2916 1.7 1.411 0.3612 0.617, 2.792 

Number expected = # device days * (NHSN pooled mean/1000) 

3284 urinary catheter days in the MICU * (2.3/1000) 
 

= 7.55 expected CAUTIs in the MICU 



Calculat ing the SIR - Overall 

 Although we have the total # of CAUTIs and the total # 
urinary catheter days, an overall rate should not be 
calculated. 

Locat ion infcount  
Number 
Expected 

Urinary 
Catheter 

Days 

NHSN 
Pooled 
Mean SIR SIR p-value 

95% 
Confidence 

Interval 

MICU 6 7.55 3284 2.3 0.795 0.6074 0.322, 1.653 
SICU 6 6.16 2369 2.6 0.974 0.395, 2.026 
MSICU 5 6.29 2735 2.3 0.795 0.6484 0.291, 1.762 
CT ICU 7 4.96 2916 1.7 1.411 0.3612 0.617, 2.792 
TOTAL 24 24.96 11304 ---- 0.962 0.8735 0.630, 1.409 



Calculat ing the SIR - Overall 

The infection count and number of 
expected infections are summed. 

Locat ion infcount  
Number 
Expected 

Urinary 
Catheter 

Days 

NHSN 
Pooled 
Mean SIR SIR p-value 

95% 
Confidence 

Interval 
MICU 6 7.55 3284 2.3 0.795 0.6074 0.322, 1.653 
SICU 6 6.16 2369 2.6 0.974 0.395, 2.026 
MSICU 5 6.29 2735 2.3 0.795 0.6484 0.291, 1.762 
CT ICU 7 4.96 2916 1.7 1.411 0.3612 0.617, 2.792 

TOTAL 24 24.96 11304 ---- 0.962 0.8735 0.630, 1.409 



Calculat ing the SIR - Overall 

Locat ion infcount  
Number 
Expected 

Urinary 
Catheter 

Days 

NHSN 
Pooled 
Mean SIR SIR p-value 

95% 
Confidence 

Interval 
MICU 6 7.55 3284 2.3 0.795 0.6074 0.322, 1.653 
SICU 6 6.16 2369 2.6 0.974 0.395, 2.026 
MSICU 5 6.29 2735 2.3 0.795 0.6484 0.291, 1.762 
CT ICU 7 4.96 2916 1.7 1.411 0.3612 0.617, 2.792 

TOTAL 24 24.96 11304 ---- 0.962 0.8735 0.630, 1.409 

The overall SIR is not a sum of the 
individual SIRs,  but rather is 
calculated by:  
Total infect ion count/ total expected count 



Interpret ing an SIR 
             Observed # of HAIs 
  SIR =  ------------------------------------------ 
          Expected # of HAIs 

 The SIR is a rat io – if its value is 1 then the number of 
observed events and number of expected events is equal 

 If the SIR is greater than 1, then there are more infect ions 
reported than what would be expected given the 
baseline experience 

• SIR of 1.25 = 25% more infections than expected 
 If the SIR is less than 1, then there are fewer infect ions 

reported than what would be expected given the 
baseline experience 

• SIR of 0.50 = 50% fewer infections than expected 
 

 



95% Confidence Interval 

 NHSN produces a p-value and 95% confidence interval 
with each SIR – both can be used to assess significance 
of the SIR 

 A 95% CI is an interval for which we have a high degree 
of confidence that it  contains the true SIR 
 The upper and lower limits are used to determine the significance 

and accuracy (or precision) of the SIR 

 Allows you to assess variability of an est imated SIR 
 If the confidence interval includes the value of 1, then 

the SIR is not significant 
 i.e., if the low er bound is ≤ 1 and the upper bound is ≥ 1, then the 

SIR is not significant.  



95% CI for SIRs 

NOT 
statistically 
significant 

statistically 
significant 



SIR as a Summary Measure 

 Standardized Infect ion Rat io, SIR, is a summary 
measure used to compare the HAI experience among 
one or more groups of pat ients to that of a standard 
populat ion’s (e.g. NHSN) 

 Each SIR can be calculated as a summarized measure at 
various levels; for example: 
 one CAUTI SIR for all ICUs combined 
 one SSI SIR for all inpatient procedures 
 one CDI SIR for all facilities in the state 



High-level Summary about SIRs 

 The SIR is a summary measure that compares the 
number of events of a given type observed/ident ified 
in our facility with the number expected (or predicted) 
of that type.  

 The number of expected events is calculated based on 
the types of data we have reported and the NHSN 
baseline data. 

 The SIR uses past data (i.e., baseline) in order to predict  
future incidence.  

 The SIR is scalable and can be easier to interpret when 
assessing incidence. 



Example #4 
CAUTI SIR 

 You received a preview report  from your state health 
department with your hospital’s 2013 CAUTI SIR, which 
is inclusive of the 4 ICUs. You will be discussing this 
preview report  with your committee.  

 Before you present to the committee, you want to 
understand unit  level data from each ICU and how the 
SIR is being compared to nat ional data. 



QUESTION #7 
Your Overall CAUTI SIR is 0.962 . How would this be 
interpreted?  

0%0%0%0% 1
2
3
4

1. Observed more infect ions than expected 
2. Observed a 4% higher rate than the nat ional rate 
3. Observed fewer infect ions than expected 
4. Observed a 4% lower rate than the nat ional rate 

Countdown 

10 



QUESTION 7 
ANSWER 

Your Overall CAUTI SIR is 0.962. How would this be 
interpreted?  

Observed fewer infect ions than expected 
 
 

SIR >1: More HAIs observed than expected 
 
SIR<1: Less HAIs observed than expected 



How do our data look in NHSN?  

 NHSN will calculate SIRs for you 



CAUTI SIR for ICUs – 2013 
Overall 



CAUTI SIRs for ICUs – 2013 
Overall Interpretat ion 

 During this t ime period, we ident ified 24 CAUTIs in 
11,304 urinary catheter days. 

 Based on nat ional baseline data, 24.960 CAUTIs were 
expected/predicted. 

 Dividing the number of CAUTIs ident ified (24) by the 
number expected (24.960), we get an SIR of 0.962, 
indicat ing that we observed approx. 4% fewer 
infect ions than expected. 



Review 
What are the chances…? 

 This probability is called the p-value 
 

 If the p-value is very small (less than 1 in 20 or 5% or 
0.05; hence p<0.05): 

 
 Conclude that the number of CAUTIs observed is “significantly 

different” than what was expected/predicted 
 OTHERWISE (i.e., if p>0.05) conclude that the number of CLABSIs 

observed is no different than what was expected/predicted. 

 NOTE: p<0.05 is a convenient cut-point that is widely 
accepted 

 Today, we will use p<0.05 as our cut-point 



P-values and the SIR 

 
 

 
 The p-value is included in the SIR output opt ions in 

NHSN. 
 What is being compared?  

 The SIR is being compared to 1 

 Why “1”?  
 1 represents the number of observed infections = the number of 

expected infections 



QUESTION #8 

Based on the p-value, is the number of observed infect ions 
stat ist ically significant ly different from the number 
expected? 

1 2 3

0% 0%0%

1. Yes 
2. No 
3. Not sure 

Countdown 

10 



QUESTION #8 
ANSWER 

 
 
 
Based on the p-value, is the number of observed 
infect ions stat ist ically significant ly different from the 
number expected? 

B. No 
The p-value is >0.05. 



QUESTION #9 

Based on the 95% Confidence Interval, is the number of 
observed infect ions stat ist ically significant ly different 
from the number expected? 

1 2 3

0% 0%0%

1. Yes 
2. No 
3. Not sure 

Countdown 

10 



QUESTION #9 
ANSWER 

 
 
 
Based on the 95% Confidence Interval, is the number of 
observed infect ions stat ist ically significant ly different 
from the number expected? 

B. No 
The 95% CI crosses over the boundary of 1. 



95% Confidence Interval 

0.630 1.409 

1 0 

Conclusion:  
NOT statistically 
significant! 



CAUTI SIRs for ICUs – 2013 
Overall Interpretat ion 

 During this t ime period, we ident ified 24 CAUTIs in 
11,304 urinary catheter days. 

 Based on nat ional baseline data, 24.960 CAUTIs were 
expected/predicted. 

 Dividing the number of CAUTIs ident ified (24) by the 
number expected (24.960), we get an SIR of 0.962, 
indicat ing that we observed approx. 4% fewer 
infect ions than expected. 

 Based on stat ist ical evidence, we can conclude that our 
SIR is no different than 1 
 



Notes on Interpret ing an SIR 
 If the number of expected events is less than 1, the SIR 

is not calculated! 
 

 Why not???? 
 To enforce a minimum precision criterion. 
 To aid in interpretation of the results 

 Imagine a facility observed 2 CAUTIs during a t ime 
period but NHSN est imates that 0.5 CAUTIs were 
expected 
 If calculated, the SIR would be 4 – indicating that the facility 

observed 4 times the number of infections expected. Yet, only 2 
were identified 

 What do we do in this case? More on this tomorrow… 



Notes for our meeting… 

 The CAUTI SIR for the ICUs for calendar year 2013 indicates that we 
observed about 4% fewer infect ions than what would be predicted 
for our facility and our experience is no different than the nat ional 
baseline, based on stat ist ical evidence. 



CAUTI SIR for ICUs –2013 
By Locat ion 

 CAUTI SIRs by Locat ion allow you to assess 
contribut ions to the overall SIR for each t ime period. 

 This table also allows you to determine if there are any 
months or locat ions missing from the overall SIR. 



QUESTION #10 
Based on the information in this table, which locat ion ‘s 
data are you most concerned about? 

1 2 3 4

0% 0%0%0%

1. CTICU 
2. MICU 
3. MSICU 
4. SICU 

Countdown 

10 



QUESTION #10 
ANSWER 

 Based on the information in this table, which locat ion ‘s 
data are you most concerned about 

 CTICU 
 But WHY? 
 While both the p-value and 95% CI indicate that the 

CTICU’s SIR is no different than 1, this location happens to 
have the highest SIR – which happens to be >1.  

 



Notes for our meeting… 

 The CAUTI SIR for the ICUs for calendar year 2013 indicates that we 
observed about 4% fewer infect ions than what would be predicted 
for our facility and our experience is no different than the nat ional 
baseline, based on stat ist ical evidence. 

 We looked at the CAUTI SIRs for each ICU for the same t ime period 
and noticed that all ICUs had SIRs <1, except for the CTICU; this 
locat ion observed approx. 40% more infect ions than predicted. 



SIRs for CLABSI 

 The CLABSI SIR is calculated using the same 
methodology described for CAUTI 

 There are opt ions to run an SIR using either In-Plan 
CLABSI Data or ALL CLABSI Data  
 



Summary 

 Analyzing your data in NHSN gives you the power to 
OWN your data and tell a story. 

 There are various output opt ions that can be modified 
to meet your needs and the needs of your facility. 

 Obtaining rates, DU rat ios, and SIRs from NHSN can 
help you assess how your facility compares to the latest 
NHSN pooled means. 
 



Addit ional Resources 

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

 More Analysis training: 
ht tp://www.cdc.gov/nhsn/Training/analysis/index.html 

 NHSN Annual Reports: 
ht tp://www.cdc.gov/nhsn/dataStat.html  
 

 

http://www.cdc.gov/nhsn/PS-Analysis-resources/index.html
http://www.cdc.gov/nhsn/Training/analysis/index.html
http://www.cdc.gov/nhsn/dataStat.html


Questions?  
nhsn@cdc.gov 
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