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Learning Objectives

• Differentiate the dimensions of data  quality

• Propose data  collection activities to track 

program effectiveness

• Develop actions to ensure effective data  use



What is a friend?



A friend is someone who:

• you like and enjoy being with

• helps or supports someone or something

• has a  strong liking for and trust in another

• is not an enemy (not a  “foe”)

• aids or favors something

(www.merriam-webster.com)



Why is Data a Helpful Friend?

• When something gets measured, it gets done;

• When those doing it receive feedback about its 

measurement, it gets done better; and

• When those doing it well get rewarded, it gets 

repeated



Why do I need Quality Data?
• To improve services to families

• To find problems, recognize impact, take action

• To analyze and disseminate information to shape 
ongoing development

• To inform partners and stakeholders of the 
program’s successes and challenges

• To reward top performers

• To fill out CDC national survey (last!)



Is this data?



Is this data?



Definition of DATA

1. factual information, as measurements or 
statistics, used as a  basis for reasoning, 
discussion, or calculation

2. information output by a  sensing device or organ 
that includes both useful and irrelevant or 
redundant information and must be processed to 
be meaningful

3. information in numerical form that can be 
digitally transmitted or processed

(www.merriam-webster.com)
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Foundation is based upon valid and 
verifiable, individual and unduplicated data



Data collection
• provides a  snapshot of the overall success of your 

program activities at any given point in time



Data collection
• ensures that you have a  track record how you are 

progressing



Data collection
• gives you an idea of where you need to concentrate 

your efforts



Data collection
• provides transparent accountability for 

stakeholders



Turning Data into Information

Statistical Significance 

Aggregation Bias



Statistical Significance

“Stuff” happens out here!
±3 σ

0.004 of 4,000,000 births = 16,000 babies!



Why Individual Not Aggregate Data?

• When data  from individuals are grouped, there is a  

loss of information (aggregation bias)

• With grouped data , inferences made about 

individuals can be wrong

• Conclusions about individuals are in general only 

weakly supported by group data



Simpson’s Paradox



What Temperature is it?

?



National Data Standards



National Data Standards



http://newbornscreeningcodes.nlm.nih.gov



http://newbornscreeningcodes.nlm.nih.gov



http://newbornscreeningcodes.nlm.nih.gov



http://newbornscreeningcodes.nlm.nih.gov



PHIN VADS EHDI

https://phinvads.cdc.gov



PHIN VADS EHDI

https://phinvads.cdc.gov



PHIN VADS EHDI

https://phinvads.cdc.gov



PHIN VADS EHDI

https://phinvads.cdc.gov



United States Health Information Knowledgebase (USHIK)



Exchanging Newborn Hearing Screening 
Data Through Electronic Health Record 

Interoperability



Standards & Interoperability 
Framework Functions

Office of Interoperability and Standards
Office National Coordinator for Health Information Technology

2009 HITSP 
NBS 

Interoperability 
Specifications

2010 IHE EHDI 
Implementation 
Specifications

2011 IHE North 
American 

Connectathon

2011 HIMSS 
Interoperability 

Showcase

2008 NBS 
AHIC Use 

Case



EHDI IHE®Integration Profile
Published by the IHE Quality, Research and Public Health 

(QRPH) Committee (September 2010)
5 Use Cases include:

• audiologic diagnosis
• referral to early intervention
• clinical surveillance for delayed onset hearing loss

Profile also includes:
• Early Hearing Care Plan (EHCP)
• identified  LOINC®& SNOMED-CT®coding 

terminology
• quality measurement indicators







What It Takes To Demonstrate Interoperability
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PHI 2011 Interoperability Showcase
Vital Registrat ion and Care Coordinat ion for Newborn Hearing Screening

Health 
Information 
Exchange

(HIE)

1. Birthing 
Facility

2. Public  
Health

3. Pediatric 
Care Provider

State / 
Jurisdict ion

Vital Records 
System

Public Health 
EHDI IS



Data Comparisons

• What are you comparing?



National Data Measures



It’s as easy as “1 – 3 – 6” ?
JCIH Quality Indicator for Screening

• Percentage of all newborn infants who complete screening 
by 1 month of age

Healthy People 2020 Objective:

• Screening for hearing loss no later than age 1 month

MCHB Performance Measure #12: 

• Percentage of newborns who have been screened for 
hearing before hospital discharge.

CDC Hearing Screening and Follow-up Survey

• Documented Passed and Not Passed the final (last or most 
recent) screen



It’s as easy as “1 – 3 – 6” ?
• Not screened at hospital

– missed, equipment failures, home births

• Fail initial screen with no documented 2nd screen

– protocol driven, 1 stage/2 stage, closed cases vs. lost

– fail final (most recent) screen with no documented 
audiological diagnosis

• Diagnosis not completed due to multiple visits

– OME complications, sedation issues

• Identified infant with hearing loss to intervention

– referral or enrolled



Caveat!

• Know your numerators and denominators:



National Quality Forum (NQF)

NQF is a  nonprofit organization whose mission includes the 

endorsement  of national consensus standards for 

measurement and public performance reporting

membership includes consumer organizations, public and 

private purchasers, physicians, nurses, hospitals, 

accrediting and certifying bodies, supporting industries, 

and healthcare research and quality improvement 

organizations (AAO-HNS, AAP, CDC, HRSA)



National Quality Forum (NQF)
Measure specifications include:

• numerator statement, time window and details*

– to identify and calculate cases

• denominator statement, time window and details*

– to identify and calculate the target

• denominator exclusion details

• calculation algorithm/measure logic

*definitions, codes with descriptors, and/or specific data  
collection items/responses



National Quality Forum

• #1402: Newborn hearing screening (NCQA)

• #1354:  Hearing screening prior to hospital discharge (CDC)
• #1357:  Outpatient hearing screening of infants who did 

not complete screening before hospital discharge* (CDC)
• #1360:  Audiological evaluation no later than 3 months of 

age (CDC)

• #1361:  Intervention no later than 6 months of age (CDC)

Full Endorsement August 10,  2011
*Time limited endorsement



NQF screening prior to hospital discharge  

• “Numerator contains all live births during the 
measurement time period born at a  facility and screened 
for hearing loss prior to discharge”

• “Denominator contains all live births during the 
measurement time period born at a  facility and discharged 
without being screened OR screened prior to discharge”

• “The measurement time period varies upon needs of the 
particular user (e.g. calendar year, quarterly, monthly) but 
must be the same for both the numerator and 
denominator

Full Endorsement August 10,  2011



NQF screening prior to hospital discharge  

Denominator Details

• Total number of newborns discharged:

Joint Commission National Quality Core Measures -
Discharge Status OR 

with "Hearing Screening Performed": evidence of hearing 
screening performed.  (LOINC# 54109-4: Newborn 
hearing screen – right = Pass LA10392-1 OR Refer 
LA10393-9 AND LOINC# 54108-6: Newborn hearing 
screen – left= Pass LA10392-1 OR Refer LA10393-9)

Full Endorsement August 10,  2011



NQF screening prior to hospital discharge  

Denominator Exclusion Details

Joint Commission Discharge Disposition - Death Value Set 
(86986.v1) 1.3.6.1.4.1.33895.1.3.0.12. "Patient Deceased":  
Patient has expired

LOINC# 54109-4: Newborn hearing screen – right OR 
LOINC# 54108-6: Newborn hearing screen – left includes 
“Parental refusal” (LA6644-4) OR Not performed, medical 
exclusion - not indicated (LA12409-1)

Full Endorsement August 10,  2011



NQF screening prior to hospital discharge  
Calculation Algorithm
(1)  The time period for births included in the estimate is specified
(2)  All live births that occurred at a  facility during the time period are 

selected
(3)  Result of step 2 is filtered to remove children who died prior to discharge 

and without being screened, whose parent(s) refused, or children who 
were not screened due to medical reasons

(4)  Result of step 3 is filtered to be limited to the subset that received a 
screen prior to discharge

(5)  Result of step 3 is filtered to be limited to the subset that (a) has been 
discharged,  AND (b) did not receive a screen 

(6)  Result of step 4 (i.e., the numerator) is added to the result of step 5
(7)  Measure  is calculated by dividing the numerator (result of step 4) by the 

denominator (result of step 6)



Dimensions of Data Quality

Data 
Quality

Completeness

Timeliness 

Validity
Integrity

Consistency

Accuracy



The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of 
the Centers for Disease Control and Prevention.

National Center on Birth Defects and Developmental Disabilities
Division of Human Development and Disability 

Thank you!
Questions?

jeichwald@cdc.gov
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