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Why is Analysis Important?  

• NHSN analysis will give you an idea of what is going on in your 
hospital  

• You can look at rates, device-utilization, SIRs, and much more 

• It tells you where to focus your infection prevention efforts 

 

• NHSN allows you to: 

• Compare yourself to national data via CDC published reports 

• Export and graph your own data for presentations within your 
hospital and to the public 

 

• Collection of data is important 

• HOWEVER, it doesn’t MEAN anything unless you look at it! 



Agenda 

• Introduction to NHSN Analysis 

• Toolbar 

• Run Basic Outputs 

• Interpretations 

 

• Intermediate to Advanced NHSN Analysis 

• SIR 

• Advanced Options and Outputs 

• Interpretations 

 

• Q & A 



Introduction to NHSN Analysis 



Where do you perform Analysis? 

• NHSN Patient Safety Home Screen 



NHSN Toolbar 

• Analysis 

• Generate New Data Set 

• If you have never performed analyses, you must go here first 

 

• Output Options 

• Where you’ll be performing the analyses 

 

• Statistics Calculator 

• You can perform basic statistical calculations from here (with your 
own inputted numbers) 



NHSN Toolbar 
• Generate Data Sets 

• You will see: 

• The date you last 
generated a new 
dataset 

• If no new data has been 
added, you won’t need 
to generate a new 
dataset 

• If you have added new 
information, you will 
receive the pop-up 
message on this screen 



NHSN Toolbar 
• Generate Data Sets 

• First step in performing analysis in NHSN 

• Organizes data into a defined set 

• Freezes your data sets until the next report generation 

• Each user has his/her own analysis data set 

• May take several minutes 



NHSN Toolbar 

• Statistics Calculator 

  



Tips for NHSN Analysis 

• Only generate new data sets if you want to include the most 
up-to-date data 

 

• Always use the NHSN back button at the bottom of the screen 
– NOT your internet back button 

• The NHSN back button will take you to the previous screen – the 
internet back button could cause errors or take you to the wrong 
page 

 

• Don’t be afraid to play around in the analysis section – you 
won’t harm any of your data! 

• Only the DISPLAY of information can change – NOT the numbers 



Performing the Analysis 

• NHSN Toolbar: Output Options 

• You will see the Analysis Treeview Screen 



Analysis Treeview 
• Expand All: See all of the 

possible analysis options 
within this section of NHSN 

• Collapse All: Will compress 
back all of the expanded 
folders 

• Click on any of the folders 
to expand them individually 

• This will bring you to a 
“CDC Output” folder, which 
you can expand further to 
conduct your analyses 



Run CDC-Defined Output 

• Click “Run” to view 
any analysis with 
pre-defined settings 

• This will provide a 
cumulative output 
(can’t specify date) 

• A pop-up output 
screen (HTML 
format) will appear, 
and will output only 
default 
specifications 
(created by NHSN). 



Run Modified Output 

• Click “Modify” to 
change the settings of 
your output 

• This will allow you to 
change the time 
period, variables, and 
sort your output 

• You can then either 
Run or Export your 
data after 
modifications 



Modification Screen 

• Entire Modification Screen 

• This sample is from a 
Linelist 

• We will cover the 
modification screen in 
three sections 

• Attributes (top) 

• Filter (middle) 

• Run/Export (bottom) 



Modification Screen – Section 1 



Modification Screen – Section 1 

• Attributes (Section 1) 
 

• Output Name: If you export your data, this will change the file 
name.  You can leave this as-is, or type in your own created name. 

 

• Output Title: If you run or export your data, this will change the 
title at the top of the page.  You can leave this as-is, or type in 
your own created title. 

 

• Output Format: Default is HTML 

• When you are using HTML format, you need to allow pop-ups from 
.cdc.gov 



Modification Screen – Section 1 

Output Name 



Modification Screen – Section 1 

Output Title 



Modification Screen – Section 2 



Modification Screen – Section 2 

• Filter (Section 2): 

• Date Variable: 

• Can specify by specific date, month, quarter, half-year, or full year.  
These variables are found in a drop-down menu under “Date 
Variable” 

• Other Selection Criteria 

• Can filter by location, event type, age of patient, etc… 

• These variables and options can be found in a drop-down menu in 
the table 

• Other Options 

• These are different for linelist, rate, graph, etc… (the screen shot is 
from a linelist) 



Modification Screen 
– Section 2 



Modification Screen – Section 3 

• Exporting Data (Section 3): 

• At the top of the screen: 

• “Export Analysis Data Set”: will export all data as-is without any 
modifications or NHSN aggregate data (generally not recommended) 



Modification Screen – Section 3 

• At the bottom of the screen: 

• Click “Run”: will provide a new screen with output 

• Click “Save As”: will save your modifications for later use 

• Click “Export Output Data Set”: will export your data into a 
format of your choice 

• Recommended over “Export Analysis Data Set” at the top 



Available Outputs 

• Linelist: 

 

• Provides detailed information on different aspects of the data 
you’re observing 

 

• You can create a Linelist within most modules 

 

• A linelist can provide the number of events, locations, and certain 
specifics about your data.   

• It will give you a good glimpse into your raw numbers of infections 
and locations. 

• You will not be able to calculate a rate through NHSN from this 
information. 

 



Linelist 

• Click “Run” 

 

• You will get a pop-up 
screen (shown here) 
with your linelist using 
CDC specifications 



Linelist Interpretation  
• A linelist provides detailed information on different 

aspects of the data you’re observing 
 

• Generally considered a “snapshot” of your data 

 

• It can show you: 

• Raw number of infections 

• Locations in your hospital 

• Distribution of community-onset, healthcare-onset within the 
infections in your hospital 

 

• It doesn’t show: 

• Denominator data (i.e. patient days, device-days, procedures, etc…) 



Rate Table 
and DU Ratio 

• Click “Run” 

 

• You will get a pop-up 
screen (shown here) 
with your rate table and 
DU ratios using CDC 
specifications 

 



Rate Table Modifications 

• Section 1  

• Output name and 
title (same) 

• Output format 
(same) 

• Date variable: 

• Uses a 
SummaryDate 
variable (ex. 
summaryYM, 
summaryYH, 
etc…)   



Rate Table Modifications 

• Section 2 

• Specify other selection criteria (same) 

• Note: you cannot choose which variables to display 

• Group by: SummaryYM, SummaryYQ, etc… 



Rate and DU Ratio Interpretations 

• A rate table provides information to calculate rates 
within your data as well as basic aggregate rates 
calculated by NHSN  
• Typically: number of infections per 1,000 or 10,000 patient days 

or device days 

• NHSN rates are unadjusted 

 

• A device utilization (DU) ratio provides a ratio of device 
days to patient days 
• Only calculated for CAUTI, CLABSI, VAP/VAE (device modules) 

• It will always be <1 (a lower number is ideal) 



Rate Table Interpretation, cont.  

• Location: The location in your facility in which the infection occurred 

• Summary Yr/Month: Year and month of the included data 

• CAUTI Count: number of infections in your facility 

• Urinary Catheter Days: number of catheter days in your facility for that 
location 

• CAUTI Rate: your facility’s rate per 1,000 catheter days 

• NHSN CAU pooled mean: NHSN rate per 1,000 catheter days in a 
facility/unit like your own (source of the aggregate data will be on the 
footer for each rate table) 

 



Rate Table Interpretation, cont. 

• Incidence Density P-Value: demonstrates if your rate is significantly 
different from the national rate.  It is common practice that if a p-value is 
<0.05, the values are considered significantly different (either higher or 
lower) than your hypothesized variable (typically the national value, 
especially in NHSN calculations) 

• Incidence Density Percentile: what percentile your data is in, within all of 
NHSN.   

• For example, if your Incidence Density Percentile is 36, then your value is in the 
36th percentile nationally.  This means that you have a higher value than 35% of 
all facilities, and 64% of facilities have a higher value than your facility. 

 



DU Ratio Interpretation, cont. 

• Patient Days: number of patient days in your facility 

• Catheter Utilization Ratio: catheter days / patient days (in your facility) 

• Catheter DU Mean: NHSN DU from the urinary catheter aggregate data 
shown at the footer of the rate table 

• Proportion p-value: test to see if your facility’s DU is significantly different 
from the NHSN DU 

• Proportion percentile: the percentile your facility’s DU ranks in all of NHSN 
for catheter days 

 



Intermediate to Advanced 
NHSN Analysis 



Important Analysis Terms 

• P-value 

 

• 95% Confidence Interval 

 

• Percentile 



P-Value  

• Provided to you by NHSN for many analyses 

• Test of significance 

 

• It is the probability that an outcome occurred by chance alone 

• If it is very small (p<0.05 or less than 5%) then: 

• We conclude that our rate or ratio is significantly different than the 
pooled mean, expected, or the previous value 

• P<0.05 is a cut-point that is widely accepted 

 



95% Confidence Interval 

• Another demonstration of statistical significance 

 

• Means: out of all times a value (rate, SIR, etc…) may be 
calculated, 95% of the time, the true value falls within the 
range given 

 

• If the number 1 is in the middle of the range (and 1 was your 
“expected” value), then your value is not significantly different  

• If the number 1 is not included in the range given, then it is 
significantly different (higher or lower). 



Percentile 

• A value at which a percent of the distribution falls at or below 

 

• Meaning: if you are at the 30th percentile for a rate, 29% of 
hospitals had a lower rate, and 70% of hospitals had a higher rate 
than you  

• Therefore, being in a low percentile is best in NHSN 



Frequency Table 

• Click “Run” 

 

• You will get a pop-up 
screen (shown here) 
with your frequency 
table using CDC 
specifications 

 

 

 



Frequency Table Modifications 

• Section 1 

• Output Name 
and Title: Same 

• Output Format: 
Same 

• Time period: 
Same as linelist 

 



Frequency Table Modifications 
• Section 2 

• Specify Other Selection Criteria (same) 

• Choose your row and column variables 

• Check what you would like displayed 



Frequency Table Interpretation 

• A frequency table compares one variable to another in 
table form  

 

• Good to get certain counts and percentages of one variable per 
another variable 

• For example, different event types at each location type throughout 
your hospital or the specific events within each event type (displayed 
in this presentation) 

 

• Chi-square – test for independence 

 



Bar and Pie Charts 

• Provides basic bar and pie charts 

 

• Represent counts of records meeting certain criteria (i.e. a 
graphical representation of the frequency table) 

 

• NOTE: these options do not present rates or SIRs (just counts) 

 

• Can modify to display the variables you want to see 

 

• Export rates and other advanced analyses to Excel for better 
graphing options 



Bar and  
Pie Charts 
• Click “Run” 



Run Charts 

• Click “Run” 

 

• You will get a pop-up 
screen (shown here 
for ICU CLABSI data) 
with your run chart 
using CDC 
specifications 

 



Run Chart Modifications 
• Top part – same as others (Date variable – summary date) 

• Choose the chart variable to run your output on 

• Display overlay line – will provide a reference line of your choice 



Run Chart Interpretations 

• Allows you to graph rates and DU ratios over time 

 

• Can include NHSN pooled mean and/or other defined 
reference line 

 

• Good to use to take a graphical look at your rates and DU 
ratios throughout time and compare to some sort of reference 



Standardized Infection Ratio  

 

• SIR = observed # infections / predicted # infections 

 

• More NHSN SIR information can be found at: 

• www.cdc.gov/nhsn/PDFs/Newsletters/NHSN_NL_OCT_2010SE_final.
pdf 

 

• Currently, SIR data is available for CAUTI, CLABSI, and SSI 

• MRSA bacteremia and CDI SIRs will be available February 2013 

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


Running the SIR 
• Click “Run” 



CDC-Defined SIR 



SIR Interpretations 

• How does NHSN calculate the SIR? 

 

• Logistic regression model 

 

• Adjusts data to account for certain variables (example age, med-
school affiliation, location type, etc…).   

• Why? 

• By factoring these variables out of the equation, they make it 
possible to fairly compare numbers between two completely 
different hospitals, states, etc… 



SIR Interpretations 

• Summary measure that can be used to compare infections in 
your hospital to a standard population 

• Indirect standardization method 

• Allows us to account for differences within groups 

 

 

• Standard (Reference/Baseline) Populations:  

• CAUTI: 2009 NHSN aggregate data 

• CLABSI/SSI: 2006-2008 NHSN aggregate data 

• MRSA bacteremia/CDI: 2010-2011 NHSN aggregate data 

• The standard population reference is displayed at the bottom of each 
output on the run screen 

 



SIR Interpretations 
 

• Number of Predicted Infections:   

 

• The number of infections predicted by NHSN for your facility during this 
time period. Prediction is based on analysis of similar facilities and 
calculated by NHSN using a logistic regression model. It accounts for 
certain variables depending on the module: 

• SSI: age, ASA score, procedure duration, medical school affiliation 

• CAUTI: type of location, medical school affiliation, bed size of location 

• CLABSI: type of location, medical school affiliation, bed size of location 

• MRSA bacteremia: bed size, teaching type, and prevalence 

• CDI: bed size, teaching type, CDI test type (PCR, EIA, other), and prevalence 

 

 

 



SIR Interpretations 

• SIR:   

• Compares the number of infections in your facility to the number 
of predicted infections. An SIR of 1 means that the same number 
of infections occurred as were predicted. An SIR less than 1 
means the facility is having fewer infections than predicted.  

 

• For example, an SIR of 0.5 means that the facility had 50% fewer 
infections than predicted. Similarly, an SIR greater than 1 represents 
an elevated number of infections at the facility. For example, an SIR 
of 1.25 may be interpreted as 25% more infections than predicted.  

 

• NOTE: SIRs are only calculated if the number of predicted infections 
is greater than or equal to 1.  

 



SIR Interpretations 
 

• SIR-Associated p-value:  

 

• The p-value for the SIR at your facility compared to the expected value 
of 1.  

• A p-value is a test of significance and difference, comparing the 
results at your facility to expected (expected SIR=1). P-values less than 
or equal to 0.05 are considered statistically significantly different than 
the expected. 

• A number significantly lower than 1 is desirable (having an SIR that is 
lower than expected and p-value less than 0.05).  

 

 



SIR Interpretations 

• SIR-Associated Confidence Interval:  

 

• Another demonstration of statistical significance. A 95% 
Confidence Interval means that, out of all the times an SIR may 
be calculated, 95% of the time the true SIR falls within this range. 
There are two numbers given, the upper and lower bounds.  

 

• If the interval between the two numbers includes 1, then your 
observed number of infections are not statistically significantly 
different than expected (interpreted as being “fair”). If the interval 
does not surround 1, then your observed number of infections is 
statistically significantly different than expected (either higher or 
lower).  

•  Note that the lower bound of 95% Confidence Interval is only 
calculated if the number of all infections is greater than zero.  

 



Advanced Analysis Options 



Advanced Analysis Options 
• Advanced Folder 

• CMS Reports 

• Patient, Event, and Procedure-level data (Summary data) 

• Reporting Plan and Facility Information 

• Antibiogram Data 

• Custom Outputs 

• Create your own output from scratch or modify CDC-defined settings 

 

• Output Sets 

• Run multiple reports simultaneously with the click of one “Run” 
button 

 

• Published Outputs 



CMS IPPS Module  

• Advanced Folder 

• CMS Reports 

• CDC Defined Output 



CMS IPPS Module 

• When you run these, it will mirror what CMS will be seeing 

• If something doesn’t look right, now you can check it out 

• First, check your alerts section (missing procedures, missing 
checked “report no events” box, etc…) 

• If some events are missing, run that event-type linelist (ex. 
missing SSIs, run the SSI linelist) 

 

• NOTE: CMS SSI data will only include deep incisional primary 
and organ/space SSIs with an event date that is within 30 days 
of the procedure 

• Always check the footnotes of the tables – they will tell you what 
is excluded 



Custom Reports 
• Advanced – Create 

New Custom Option 

 

• Analysis Data Set: 
choose any type of 
analysis variable you 
would like 

 

• Depending on the 
variable, choose your 
output type (linelist, 
rate table, run table, 
etc…) 

 



Output Sets 

• Sometimes, you may want to run the same multiple reports on 
a regular basis 

 

• Put these reports into an Output Set, and run them with one 
click 

 

• Go to Advanced – My Custom Output – Create New Output Set 



Output Sets 

• Give it a Name and Title 

• Click “Add Output Options” 

• A list of all output options (CDC-defined and Custom) will appear 

• Choose all output options you want in your set and click “Submit” 



Output Sets 

• Let’s say you want all of the CMS SIR Reports in an Output Set 

• You can then move them up and down so they run in a specific order 

• Save your output 

• You will still be able to modify each individual report within the set 



Publish Output 

• At the bottom of every custom output, you have the option to 
publish your custom option or set 

• If you modify a CDC-Defined output, then click “Save As”, the 
option to publish will show up at the bottom 

 

• This will allow all users at your facility to view your output 
option 

• If you’ve modified certain output options, publishing them will 
allow others to view and use the same output options 



Next Steps  

• Now… 

• You can analyze your hospital’s data and understand it 

 

• Next… 

• You can present this information to your hospital leadership 

• You can present this information to the public 

• You can use these data to initiate prevention strategies to reduce 
rates in your hospital 



Questions?  

• Please contact: 

• Allison Gibson Murad, MPH 

• murada@michigan.gov 

• 517-335-8199 

 

• www.michigan.gov/hai  

• Please listen in to our monthly NHSN calls 

• 4th Monday of every month at 10am 

• Agenda and call-in information can be found on our website 

mailto:murada@michigan.gov
http://www.michigan.gov/hai

