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Objectives
We will demonstrate how to conduct analysis on device-associated 
analysis reports to answer some frequently asked questions (FAQs).
By the end of this training, the audience will be able to:
 Discuss the importance of data analysis 
 Navigate the NHSN application to run reports and determine 

solutions for the FAQs
 Execute and customize reports 
 Interpret results



Review: Key steps in NHSN Data analysis



Review: Dataset Generation is the KEY for a 
successful NHSN Analysis

 Generate your datasets! 
– Generating data sets is the FIRST STEP to performing 

analysis in NHSN. 
– This process will freeze your NHSN data at a specific 

point in time and copy those data into defined data sets. 
– Edits made without generating datasets will NOT be 

included in the reports. 



Review: Dataset Generation is the KEY for a 
successful NHSN Analysis



Review: The Standardized Infection Ratio (SIR)



Coming up 

 VAE/PedVAE FAQs 
 CLABSI/CAUTI FAQs



FAQs - VAE and PedVAE
Vaishnavi Pattabiraman



Objectives
 Review of the NHSN analysis options for Ventilator-

Associated Events (VAEs) and Pediatric Ventilator-
Associated Events (PedVAE).

 Walk through 3 commonly asked FAQs and their respective 
solutions



Review: VAE events analysis in NHSN

 Analysis of Ventilator-Associated Events (VAE) in NHSN is for the following 
types by Standardized Infection Ratio (SIR),
– Total Ventilator Associated Events (VAE) comprised of,

• Ventilator-Associated Complication (VAC)
• Infection-related Ventilator- Associated Complication (IVAC) 
• Possible Ventilator-Associated Pneumonia (PVAP)

– Infection-related Ventilator- Associated Complication (IVAC+) events 
comprised of,

• IVAC
• PVAP



Review: PedVAE events analysis in NHSN
 Analysis of Pediatric Ventilator-Associated Events (VAE) in NHSN is by Rates

PedVAE Rate by Device Days

= 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝑜𝑜 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
𝑁𝑁𝐶𝐶𝑁𝑁𝑁𝑁𝑃𝑃𝑁𝑁 𝐶𝐶𝑜𝑜 𝑃𝑃𝑃𝑃𝐶𝐶𝐶𝐶𝑉𝑉𝑉𝑉𝑉𝑉𝐶𝐶𝐶𝐶𝑁𝑁 𝐷𝐷𝑉𝑉𝐷𝐷𝐷𝐷

* 1000

PedVAE Rate by Episodes of Mechanical Ventilation (EMV)

=
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝑜𝑜 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃

𝑃𝑃𝐸𝐸𝑉𝑉𝐷𝐷𝐶𝐶𝑃𝑃𝑃𝑃𝐷𝐷 𝐶𝐶𝑜𝑜 𝑀𝑀𝑃𝑃𝑀𝑀𝑀𝑉𝑉𝐶𝐶𝑉𝑉𝑀𝑀𝑉𝑉𝑉𝑉 𝑃𝑃𝑃𝑃𝐶𝐶𝐶𝐶𝑉𝑉𝑉𝑉𝑉𝑉𝐶𝐶𝑉𝑉𝐶𝐶𝐶𝐶
* 100



FAQ#1: PVAP events and SIR calculations
FAQ:
Why are there NO SIR reports for PVAP events, when there 

are SIR reports for Total VAE and IVAC+ events in NHSN?



Review: Total VAE and IVAC+ events



Review: Total VAE and IVAC+ events



Review: Total VAE and IVAC+ events



FAQ#1: PVAP events and SIR calculations
FAQ:
Why are there NO SIR reports for PVAP events, when there 

are SIR reports for Total VAE and IVAC+ events in NHSN?
Answer:
Individual metrics such as VAC, IVAC and PVAP were NOT 
intended for inter-facility comparisons which is why SIRs are 
not available for these metrics.



Summary of FAQ#1: PVAP events and SIR 
calculations

 Total VAE SIR reports include VAC, IVAC and PVAP events
 IVAC+ events SIR reports include IVAC and PVAP events
 There are no separate SIRs for any of the 3 specific VAE events



FAQ#2: Number of predicted VAEs and device days



Risk Factors in the Total VAE and IVAC+ Models based 
on the 2015 rebaseline: Acute Care Hospitals (ACHs)

Risk Factors Total VAE IVAC+

CDC Location X X

Facility Type X

Medical School 
Affiliation X X

Facility Bed Size X X



Parameters and parameter estimates for Total VAE in ACHs



Parameters and parameter estimates for Total VAE in ACHs

* Medical School Affiliation and Facility bed size were taken from the Annual ACH survey



Parameters and parameter estimates for Total VAE in ACHs



Using a Negative Binomial Regression Model for calculation 
of Number of Predicted Total VAE and IVAC+ infections



Number of predicted VAEs and device days



Summary of FAQ#2: Number of predicted VAEs and 
device days



FAQ#3: Data Quality - Entry of incorrect device days



Data Quality: Entry of incorrect device days



Resolution of incorrect device days entries



Summary of FAQ#3: Data Quality - Entry of incorrect 
device days

 Conduct routine Data Quality checks – monthly which in turn will 
improve the accuracy of data submitted to NHSN.



CLABSI and CAUTI FAQs 
Prachi Patel



What qualifies as CLABSI events?
 For CLABSI surveillance, all LCBI and MBI-LCBI that are identified as central-

line associated must be included.
 Exclusions from CLABSI numerator: 

– Mucosal Barrier Injury Laboratory-Confirmed Bloodstream Infections 
(MBI-LCBI)

– Extracorporeal life support (ECLS or ECMO)
– Ventricular Assist Device (VAD)
– Patient Injection
– Epidermolysis bullosa (EB)
– Munchausen Syndrome by Proxy (MSBP)
– Pus at the vascular access site



How to identify an excluded CLABSI?

 Line Listing – BSI Events Excluded from the CLABSI Numerator
– Allows you to view a facility’s BSI events that will be excluded from 

the Central line-associated bloodstream infection DA module SIR, 
rate tables, and CMS CLABSI SIR reports.

– Variable “clab_exclude” – identifies those events that will be 
excluded from CLABSI numerator or event count.



FAQ #4 CLABSI



FAQ #4 CLABSI: Investigation of 2022 Q3 CLABSI Data

 Generate Datasets 
 Run the BSI Events Excluded from the CLABSI Numerator line list



FAQ #4 CLABSI: Results

 Hospital A is verifying their 2022Q3 CLABSI data. The infection 
preventionist identifies that there are some events missing from the 
CLABSI SIR reports. What can be the issue?
– After running BSI Events Excluded…line list, there are three events 

for 2022 Q3 that are being excluded.
– All three meet different exclusion criteria that will prevent them 

from being included in the CLABSI SIR event count.



FAQ #5 CLABSI



FAQ #5 CLABSI: Investigation of 2022Q4 data

 Any outstanding alerts?
– Facilities must appropriately Report No Events for those locations and months 

for which no events of each type under surveillance were identified. 
– If unresolved, those units/months will be excluded from the SIR reports. 



Differences between DA Reports and CMS Report



Investigation of 2022Q4 data



FAQ #5 CLABSI: Verification of Location Mapping 

 NHSN requires facilities map each patient care area in their facility to 
one or more locations as defined by NHSN in order to report 
surveillance data collected from these areas.

 Below are some resources for location mapping and some FAQs 
regarding locations
– https://www.cdc.gov/nhsn/pdfs/pscmanual/15locationsdescriptio

ns_current.pdf
– https://www.cdc.gov/nhsn/faqs/faq-locations.html

https://www.cdc.gov/nhsn/pdfs/pscmanual/15locationsdescriptions_current.pdf
https://www.cdc.gov/nhsn/faqs/faq-locations.html


FAQ #5 CLABSI: Verification of Location Mapping 



FAQ #5 CLABSI: Outcome of the Data Verification 

 3 units are included in the monthly reporting plan and are mapped 
as:
– NICU
– Medical Cardiac Critical Care Unit
– Burn Ward

 All of the units are in plan for 2022Q4.
 No outstanding alerts.
 Datasets were generated before running the reports.



FAQ #5 CLABSI: Results

 According to the CMS reporting requirements, there are certain units 
that are included in the data sent to CMS

 Only those units will be included in the CMS reports in NHSN 
 CMS Reporting Requirements

– https://www.cdc.gov/nhsn/pdfs/cms/cms-reporting-
requirements.pdf

https://www.cdc.gov/nhsn/pdfs/cms/cms-reporting-requirements.pdf


FAQ #5 CLABSI: Results



FAQ #5 CLABSI: Results



FAQ #5 CLABSI: Results

 Burn wards are not included in the data sent to CMS
 Difference between the two different reports are due to the DA 

reports including the Burn ward data and the CMS reports excluding 
that unit.

 Recommended to save your SIR reports and Annual Survey line list in 
case of changes in the future. 



FAQ #6 CAUTI



FAQ #6 CAUTI: Further investigation offers more 
information

 No data was added or removed between the time the reports were 
ran (no alerts).

 No changes to the locations between the time the reports were run. 
 Monthly reporting plans were not changed. 
 Annual Survey was updated in January. 
 Datasets were generated.



Survey changes? Can that really impact your data?

 At the beginning of each survey year, a new facility survey(s) must be 
completed to reflect data from the prior calendar year. For example, 
at the beginning of 2022, an acute care hospital completes a 2021 
Annual Hospital Survey containing data from 2021.

 Survey year and surveillance year possible difference 
– To calculate SIR for current reporting year (for example, 2022) –

SIR will use survey year for most recent completed calendar year 
(for example, 2021)

– Once a new survey is entered, the data will be updated also



Survey changes? Can that really impact your data?

 To confirm annual survey is the cause: 
– Review SIR Guide for HAI of interest to observe HAI SIR risk 

factors.
– Review survey variables of interest using survey line list and 

include completed date (completed date) to see when survey was 
submitted. 

– Confirm change in risk adjustment parameter estimate.



FAQ #6 CAUTI: Annual Survey Parameter Estimates 
for CAUTI ACH Model 

Parameter Parameter Estimate 
Intercept -10.2667

Medical School Affiliation – Major 0.3744

Medical School Affiliation – Graduate 0.1313

Medical School Affiliation – Undergraduate/Non-
teaching

Referent

Facility Bed Size -≥ 215 beds 0.4901

Facility Bed Size  - 87-214 beds 0.2871

Facility Bed Size - ≤ 86 beds Referent 



FAQ #6 CAUTI: Review Annual Survey Changes 



FAQ #6 CAUTI: Annual Survey Parameter Estimates 
for CAUTI ACH Model 

Parameter Parameter Estimate 
Intercept -10.2667

Medical School Affiliation – Major 0.3744

Medical School Affiliation – Graduate 0.1313

Medical School Affiliation – Undergraduate/Non-
teaching

Referent

Facility Bed Size -≥ 215 beds 0.4901

Facility Bed Size  - 87-214 beds 0.2871

Facility Bed Size - ≤ 86 beds Referent 



FAQ #6 CAUTI: Results
 Change was identified in the medical school affiliation.
 The change from Major teaching facility to Graduate, cause for the 

decrease in the number predicted. 
 This will cause an increase in the SIR.



Situations that can impact your data

 Entry or deletion of data. 
 Changes to number of device days, patient days, or admissions. 
 Removal or addition of monthly reporting plans. 
 Changes to relevant factors in the annual survey. 
 Changes to location mapping. 
 Resolution of the “Report No Events” alerts or other alerts. 



Analysis Resources 
 Analysis Training Resources: https://www.cdc.gov/nhsn/training/analysis/index.html
 SIR Guide: https://www.cdc.gov/nhsn/pdfs/ps-analysis-resources/nhsn-sir-guide.pdf
 Analysis Resources: https://www.cdc.gov/nhsn/ps-analysis-resources/reference-

guides.html
 VAE and PedVAE Analysis: Ventilator-Associated Event (VAE) and PedVAE Analysis 

(cdc.gov)
 BSI Events Excluded Line List: https://www.cdc.gov/nhsn/pdfs/ps-analysis-

resources/bsi-excluded-linelist-508.pdf
 CMS Resources: https://www.cdc.gov/nhsn/cms/ach.html
 Data Quality Website: https://www.cdc.gov/nhsn/ps-analysis-resources/data-

quality/index.html
 Annual Survey Resources: https://www.cdc.gov/nhsn/psc/locations.html

https://www.cdc.gov/nhsn/training/analysis/index.html
https://www.cdc.gov/nhsn/pdfs/ps-analysis-resources/nhsn-sir-guide.pdf
https://www.cdc.gov/nhsn/ps-analysis-resources/reference-guides.html
https://www.cdc.gov/nhsn/pdfs/training/2021/vae-pedvae-analysis-508.pdf
https://www.cdc.gov/nhsn/pdfs/ps-analysis-resources/bsi-excluded-linelist-508.pdf
https://www.cdc.gov/nhsn/cms/ach.html
https://www.cdc.gov/nhsn/ps-analysis-resources/data-quality/index.html
https://www.cdc.gov/nhsn/psc/locations.html


Analysis Resources 

 NHSN Data Quality Resources
 Data Quality | NHSN | CDC
 Semi-annual Data Quality Webinars
 Reach us at nhsn@cdc.gov, Subject: Data Quality

https://wwwdev.cdc.gov/nhsn/ps-analysis-resources/data-quality#anchor_1659657696409
mailto:nhsn@cdc.gov
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