
Basics of Infection Prevention  
2-Day Mini-Course 

2015 
 

 
 
 

1 

Introduction to NHSN 
  



Objectives 

• Describe NHSN key terms 

• Demonstrate how to use NHSN as both a surveillance 
system and the web-based platform used in California 
for public reporting 

• Understand how to interpret NHSN reports of your data  
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National Healthcare Safety Network (NHSN) 

• Surveillance system used nationwide for reporting HAI 
from hospitals, long term care facilities, and 
hemodialysis clinics   

• Providing more transparency and accountability in 
healthcare 

• Surveillance system used by CDPH, other state health 
departments, and CMS for HAI reporting  

• Data used for HAI public reporting, pay for reporting, and 
pay for performance programs  

• Accessed through a secure, web-based interface; open to 
all US healthcare facilities at no charge 
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NHSN Strengths 

• Provides standards for surveillance across healthcare 
facilities 

• Data risk-adjusted for comparison to national data 

• Web-based; data housed remotely; data quality checks 

• Data analysis tools built into system 

• Adapting to electronic reporting using national electronic 
health record standards (e.g. HL7, CDA) 

• Expandable to many health care settings 
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NHSN Limitations 

• Data validation methods in development 

• Requires following all NHSN protocols - detailed, 
lengthy 

• Not easily integrated with electronic medical record for 
data import  

• While training and support is provided by NHSN, its use 
is not as intuitive as initially assumed or hoped 
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Recommended Practices for Surveillance and 
NHSN 

I. Assess the population 

II. Select the outcome or process for surveillance  

 

   

 

You may be required 
by regulation to 

perform surveillance 
for specific HAI and 

specific patient 
populations 
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NHSN for Mandatory HAI Reporting (2015 
update) 

Required by CDPH to meet mandated HAI reporting 
requirements in California acute care hospitals (including 
LTACs) 

• CLIP in ICUs 

• CLABSI facility-wide (from all inpatient locations) 

• SSI from 29 operative procedures (per AFL 11-32) 

• C difficile from inpatients locations* 

• MRSA and VRE bacteremia from inpatients* 

• If inpatient MRSA BSI related to central line, event must be 
reported also as CLABSI (entered in both NHSN modules)  
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*including ED and observational units 
 

Reference NHSN Patient Safety Manual, January 2015* 



NHSN for Mandatory HAI Reporting  

Required by CMS for reporting specific infections for 
Medicare reimbursement from all U.S. acute care and 
LTAC hospitals: 

• CLABSI in hospital ICUs, 2011 

• CAUTIs in hospital ICUs, 2012 

• SSI from colon and abdominal hysterectomies, 2012 

• MRSA bacteremia and C.difficile , 2013  

• HCP Influenza Vaccination, 2013  

• CLABSI & CAUTI in hospital wards , 2015 

 

 

Reference: Healthcare Facility HAI Reporting Requirements to CMS via NHSN 
http://www.cdc.gov/nhsn/PDFs/CMS/CMS-Reporting-Requirements.pdf,  

January 2015 
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NHSN for Mandatory HAI Reporting - 

Required by CMS for reporting specific infections for 

• Outpatient hemodialysis, 2012 

• Inpatient rehabilitation facilities 

• CAUTI, all wards, 2012 

• HCP influenza vaccination, Oct 2014 

• Ambulatory Surgery Centers  

• HCP influenza vaccination, Oct 2014 
 

 

 

Reference: Healthcare Facility HAI Reporting Requirements to CMS via NHSN 
http://www.cdc.gov/nhsn/PDFs/CMS/CMS-Reporting-Requirements.pdf, 

December 2014 
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NHSN Data Access 

• Facilities own their NHSN surveillance data  

▫ May edit at any time to improve accuracy, completeness 

• Facilities can (or may be required) to join one or more 
NHSN Group  

▫ Examples: healthcare organization, CDPH 

▫ Facility confers rights for data access to the Group 

     - CDPH accesses data required by statute  

▫ Facilities within Group cannot see each other’s data 
 

• Facility signed a data use agreement with CDC; allows CMS 
access to specific NHSN data 
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NHSN Structure – All Components, 2015 
11 

www.cdc.gov/nhsn/PDFs/pscManual/1PSC_OverviewCurrent.pdf 



NHSN Structure – Patient Safety Component 
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Patient Safety 
Component  

Device 
Associated 

Module 

Procedure 
Associated 

Module 

Medication 
Associated 

Module 

MDRO & CDAD  

 Module 

High Risk Inpatient 
Influenza 

Vaccination Module 

CLABSI & CLIP 
surveillance and 
reporting 

C.difficile & 
MRSA-VRE BSI 
surveillance and 
reporting  

SSI surveillance 
and reporting   



NHSN Structure – HCP Safety Component 
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HCP Influenza 
Vaccination 
surveillance and 
reporting 

http://www.cdc.gov/nhsn/PDFs/training/HCP-flu-Vaccination-Summary-Reporting-ASC-Training-slides.pdf 
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Recommended Practices for Surveillance and 

NHSN 

III. Use surveillance definitions and protocols! 

IV. Collect surveillance data 
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In NHSN, infection is not 
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NHSN HAI  
Surveillance  
Definitions 
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Look for annual 
updates to definitions  

www.cdc.gov/nhsn 
 
 

NHSN Patient Safety Manual, Chapter 17 

http://www.cdc.gov/nhsn
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“For Enrolled 
Facilities” Web 

Page 

www.cdc.gov/nhsn/settings.html 
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NHSN Acute Care  
Hospital-Specific Page 

SSI Surveillance 
• Training 
• Protocols 
• Forms 
• Support Materials 
• Analysis Resources 
• FAQs 

 
 

• Contains educational modules 
• CMS requirements 
• Links to emails and past 

newsletters 

www.cdc.gov/nhsn/acute-
care-hospital 
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Read all NHSN Newsletters – great guidance! 



Key Term:  Inpatient vs. Outpatient 

NHSN Inpatient 

• A patient whose date of admission to the healthcare 
facility and the date of discharge are different 
calendar days 

NHSN Outpatient 

• A patient whose date of admission to the healthcare 
facility and the date of discharge are the same day 
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CDC Location Mapping 

• Each patient care area in NHSN is defined by the type of 
patients receiving care in that location 

• Periodically reassess locations mapping for changes! 

• To define (or redefine) a patient care location 

Step 1: Determine the acuity level (e.g. critical care, ward) 

Step 2: Determine the type of service (e.g. burn, surgical) 

• Apply 80% Rule to designate patient type  

     EXCEPTION:  Medical/Surgical Locations (ICUs and wards) 

• Try to better define medical/surgical mixed units 

• If more than 60% medical patients, define as a medical 
location  

• If more than 60% surgical, define as a surgical location  

23 

NHSN Patient Safety Manual, Chapter 15 



NHSN Facility Home Page 
     Accessed via secure web portal 
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• The number of available functions (on the left  blue navigation bar) 
depends on your NHSN User’s rights 

• Your NHSN Facility Administrator sets (and can change) the rights for 
each User  

• Types of User rights are: 1) Administrative (all functions available),  
       2) Analyze data, 3)Enter data, 4)View data  



Recommended Practices for Surveillance and 

NHSN  

V.   Calculate and analyze infection rates 

VI.  Apply risk stratification methodology 

VII. Report and use surveillance data   

 

 

 

Can all be done 
within the NHSN 

system! 
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NHSN Rate Table 
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Review your Data Findings! 
 

Check first that all your infections are listed 
AND denominator data for 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 national rate (>0.05 NS) 

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

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

Check for missing infections AND missing 
Summary data for each unit each month!  



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 associated risk factors of patients 

undergoing that procedure in your hospital 

• SIR compares #HAIs reported by your hospital with the 
“predicted” number of HAIs derived from NHSN referent 
data  

 CLABSI (2006-2008)  MRSA-BSI (2010-2011) 

 SSI (2006-2008)  CDI (2010-2011) 

 CAUTI (2009) 
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Interpreting SIR 

• Value of 1.0 = number of HAI observed in your hospital 
is the same as the predicted number of HAI for your 
hospital as derived from NHSN national referent data 

• Less than 1.0 = fewer HAI than predicted 

• Greater than 1.0 = more HAI than predicted 

 

 

Note:  In NHSN, the SIR will only be calculated for your hospital if the 
predicted 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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“How do I interpret whether our SIR is significantly 
different (higher or lower) than NHSN data?”    

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 

Note that the confidence interval indicates precision as well as significance. 
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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 that 
predicted by 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. 

SIR Interpretation - Example 

* 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. 

SIR Interpretation - Example 2 
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• Models developed for each NHSN operative procedure   

• Specific factors found to increase SSI risk for that 
procedure 

• Every patient undergoing a procedure in your hospital 
has a calculated SSI risk  

• Based on your surgical patient population, the expected 
(predicted) number of SSI can be calculated 

  

 
 
 

SSI Risk Adjustment 
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Example:  HYST 
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 major teaching hospital (from NHSN Annual 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   

SIR indicates 3% 
higher rate of SSI. 

a HYST procedure 



NHSN Data Analysis Functions 
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• Prior to performing 
Analysis, a data set 
must be generated 

• “Generating a Data Set” 
retrieves a copy of your 
hospital data from the 
NHSN servers in Atlanta 

• Data sets aren’t shared; 
specific to each NHSN 
User only 



NHSN Analysis Options and Reports 
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• Analysis options are available only if 
you have generated a data set 

• “Analysis Output Options” are the 
canned analysis reports developed by 
NHSN  

• Options are presented in a series of 
expandable folders 

• To view report Options 
      - Chose a Module 
      - Chose “CDC-defined Output”  
     

If you select to “Run” a report, all relevant 
data since starting NHSN reporting will be 
included. You can also “Modify” canned 
reports.  



Modifying a CDC “Canned” Report 

38 

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 ✔ 
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NHSN Help 
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Use website at 
www.cdc.gov/nhsn 
 

Email questions to 
nhsn@cdc.gov 
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For issues specific to California, NHSN help is also 
available from the CDPH HAI Program 

www.cdph.ca.gov/hai  
 

Includes tailored 
guides, slide sets, 
implementation 
tools 

http://www.cdph.ca.gov/hai


In Summary  

NHSN is a surveillance system  

• It is also the platform for recording data, which meets the 
regulatory reporting requirements for CDPH and CMS  

This slide set provides only an introduction to NHSN 

 Intent not to provide every detail (you wouldn’t 
remember anyway) 

 Enough information to get you started 

 Available resources 

The best way to begin NHSN surveillance?  

 Take a deep breath and just start   

 Find a mentor  

 Consult with your designated HAI Program Liaison IP   
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Questions?     

For more information, please contact any  
HAI Liaison Team member. 

 
Thank you 


