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Foreword 

This is a supplement to the forthcoming IHE Quality, Research and Public Health Technical 

Framework. Each supplement undergoes a process of public comment and trial implementation 

before being incorporated into the volumes of the Technical Frameworks. 25 

This supplement is submitted for Public Comment between June 4 and July 6, 2010. Comments 

are invited and may be submitted to the IHE forums at 

http://forums.rsna.org/forumdisplay.php?f=523. In order to be considered in development of the 

Trial Implementation version of the supplement comments must be received by July 06, 2010. 

Please use the Public Comment Template provided in the thread and submit comments by 30 

posting the completed template as an attachment to a Reply or New Thread. 

This supplement describes changes to the existing technical framework documents and where 

indicated amends text by addition (bold underline) or removal (bold strikethrough), as well as 

addition of large new sections introduced by editorôs instructions to ñadd new textò or similar, 

which for readability are not bolded or underlined. 35 

ñBoxedò instructions like the sample below indicate to the Volume Editor how to integrate the 

relevant section(s) into the relevant Technical Framework volume:  
 

Replace Section X.X by the following: 

 40 

General information about IHE can be found at: www.ihe.net 

Information about the IHE Quality, Research and Public Health can be found at:  

http://www.ihe.net/Domains/index.cfm 

Information about the structure of IHE Technical Frameworks and Supplements can be found at: 

http://www.ihe.net/About/process.cfm and http://www.ihe.net/profiles/index.cfm 45 

The current version of the IHE Technical Framework can be found at: 

http://www.ihe.net/Technical_Framework/index.cfm 

 

http://forums.rsna.org/forumdisplay.php?f=523
http://www.ihe.net/
http://www.ihe.net/Domains/index.cfm
http://www.ihe.net/About/process.cfm
http://www.ihe.net/profiles/index.cfm
http://www.ihe.net/Technical_Framework/index.cfm


IHE Technical Framework Supplement- Early Hearing Detection and Intervention: Screening, 

Short-Term Care, and Clinical Surveillance for Hearing Loss (EHDI) 

______________________________________________________________________________ 
 

__________________________________________________________________________ 
2 

Rev. 1.0 - 2010-06-04   Copyright © 2010: IHE International 

CONTENTS 50 

 
INTRODUCTION ..................................................................................................................................................... 4 

OPEN ISSUES AND QUESTIONS .......................................................................................................................................... 5 
CLOSED ISSUES .............................................................................................................................................................. 5 

VOLUME 1 ς PROFILES ........................................................................................................................................... 7 55 

1.1.5 Copyright Permissions ................................................................................................................................. 7 
2.7 HISTORY OF ANNUAL CHANGES .................................................................................................................................. 7 

X.0 EARLY HEARING DETECTION AND INTERVENTION: SCREENING, SHORT-TERM CARE, AND CLINICAL 
SURVEILLANCE FOR HEARING LOSS PROFILE .......................................................................................................... 8 

X.1 PURPOSE AND SCOPE ................................................................................................................................................ 8 60 

X.2 USE CASES ............................................................................................................................................................ 10 
X.3 ACTORS/TRANSACTIONS .......................................................................................................................................... 29 
X.4 OPTIONS .............................................................................................................................................................. 33 
X.5 GROUPINGS .......................................................................................................................................................... 33 

X.5.1 Cross Enterprise Document Sharing, Media Interchange and Reliable Messages .................................... 33 65 

X.5.2 Notification of Document Availability (NAV) ............................................................................................. 34 
X.5.3 Document Digital Signature (DSG) ............................................................................................................ 34 
X.5.4 Shared Value Set (SVS) .............................................................................................................................. 34 
X.5.5 Content Bindings for RFD .......................................................................................................................... 34 
X.5.6 Document-based Referral Request (DRR).................................................................................................. 34 70 

X.5.7 Document Metadata Subscription (DSUB) ................................................................................................ 35 
X.5.8 Patient Centered Coordination Plan (PCCP) .............................................................................................. 35 
X.5.9 Retrieve Process for Execution (RPE) ......................................................................................................... 35 

X.6 SECURITY CONSIDERATIONS ..................................................................................................................................... 35 
X.6.1 Basic Patient Privacy Consents (BPPC) ...................................................................................................... 35 75 

X.6.2 Document Digital Signature (DSG) ............................................................................................................ 35 
X.9 PROCESS FLOW ...................................................................................................................................................... 35 

APPENDIX A ACTOR SUMMARY DEFINITIONS ...................................................................................................... 36 

APPENDIX B TRANSACTION SUMMARY DEFINITIONS .......................................................................................... 36 

APPENDIX C HEARING SCREENING DECISION DETAIL ........................................................................................... 37 80 

GLOSSARY ............................................................................................................................................................ 40 

VOLUME 2 ς TRANSACTIONS AND CONTENT MODULES ...................................................................................... 41 

3.Y RETRIEVE MEDICAL KNOWLEDGE .............................................................................................................................. 41 
3.Y.1 Scope ......................................................................................................................................................... 41 
3.Y.2 Use Case Roles ........................................................................................................................................... 41 85 

3.Y.3 Referenced Standard ................................................................................................................................. 42 
3.Y.4 Interaction Diagram .................................................................................................................................. 43 

3.Y SEND DISTRIBUTION MESSAGE ................................................................................................................................. 44 
3.Y.1 Scope ......................................................................................................................................................... 44 
3.Y.2 Use Case Roles ........................................................................................................................................... 44 90 

3.Y.3 Referenced Standard ................................................................................................................................. 45 
3.Y.4 Interaction Diagram .................................................................................................................................. 45 



IHE Technical Framework Supplement- Early Hearing Detection and Intervention: Screening, 

Short-Term Care, and Clinical Surveillance for Hearing Loss (EHDI) 

______________________________________________________________________________ 
 

__________________________________________________________________________ 
3 

Rev. 1.0 - 2010-06-04   Copyright © 2010: IHE International 

3.Y.5 Security Considerations ............................................................................................................................. 46 

5 NAMESPACES AND VOCABULARIES ............................................................................................................ 47 

5.1 IHE FORMAT CODES ............................................................................................................................................... 47 95 

6.0 QRPH CONTENT MODULES ............................................................................................................................. 48 

6.2 FOLDER CONTENT MODULES .................................................................................................................................... 48 
6.2.Y <Folder Specification Name> ..................................................................................................................... 48 

6.3 HL7 VERSION 3.0 CONTENT MODULES ...................................................................................................................... 48 
6.3.1 CDA Document Content Modules .............................................................................................................. 48 100 

6.3.2 CDA Header Content Modules ................................................................................................................... 59 
6.3.3 CDA Section Content Modules ................................................................................................................... 60 
6.3.4 CDA Entry Content Modules ...................................................................................................................... 60 
6.3.5 Structured Document Content Modules .................................................................................................... 60 

6.4 EHDI HQMF FORMATTED MEASURES ...................................................................................................................... 62 105 

6.4.1 EHDI-1a Hearing Screening Prior to Hospital Discharge ........................................................................... 62 
6.4.2 EHDI-1b Hearing Screening Refer Rate at Hospital Discharge .................................................................. 71 
6.4.3 EHDI-1c Outpatient Hearing Screening of Infants (Screening is not Completed Before Hospital Discharge 
or Referred for Screening) .................................................................................................................................. 84 
6.4.4 Infants Identified with Risk Factors within the Medical Home (EHDI-2a) ................................................. 91 110 

6.4.5 Infants Identified with Risk Factors and Have an Audiological Diagnosis (EHDI-2b) ................................ 98 
6.4.6 EHDI-3 Audiologic Evaluation no Later than 3 Months of Age ................................................................ 108 
6.4.7 EHDI-4a Newborns with Hearing Loss Referred to Early Intervention within 6 Months ......................... 117 
6.4.8 EHDI-4b Referral to Early Intervention within 48 Hours of Audiologic Diagnosis or as Jurisdictionally 
Required ........................................................................................................................................................... 126 115 

6.5 QRPH VALUE SETS .............................................................................................................................................. 137 
6.5.A JCIH-EHDI Risk Factors (LOINC) ............................................................................................................... 137 
6.5.B EHDI Risk Factors (SNOMED ς Finding/Situation) ................................................................................... 137 
6.5.C Risk Factors (SNOMED ς Procedures) ...................................................................................................... 138 
6.5.D Risk Factors (Facility Location of NICU) .................................................................................................. 138 120 

6.5.E EHDI Newborn Hearing Procedure .......................................................................................................... 138 
6.5.F EHDI Newborn Hearing Screening Method ............................................................................................. 138 
6.5.G EHDI Newborn Hearing Screening Result ς Left ...................................................................................... 139 
6.5.H EHDI Newborn Hearing Screening Result ς Right ................................................................................... 139 
6.5.I EHDI Newborn Hearing Loss Diagnosis (ICD) ........................................................................................... 139 125 

6.5.J EHDI Newborn Hearing Loss Diagnosis (SNOMED) .................................................................................. 140 
6.5.K Reason for no Hearing Loss Diagnosis (SNOMED) .................................................................................. 141 
6.5.L EHDI Newborn Hearing Loss Referrals (SNOMED) ................................................................................... 141 
6.5.M EHDI Newborn Hearing Loss Reason for no Follow-up ς Patient Reason (SNOMED) ............................ 141 
6.5.N EHDI Newborn Admission Type............................................................................................................... 142 130 

6.5.O Joint Commission Medical Reason Value Set .......................................................................................... 142 
6.5.P Joint Commission Discharge Disposition ς Death Value Set .................................................................... 143 
6.5.Q Joint Commission Inpatient Encounter Value Set ................................................................................... 143 
6.5.R Outpatient Encounter Value Set .............................................................................................................. 143 
6.5.S Inpatient Screening Results not Performed Value Set ............................................................................. 143 135 

 



IHE Technical Framework Supplement- Early Hearing Detection and Intervention: Screening, 

Short-Term Care, and Clinical Surveillance for Hearing Loss (EHDI) 

______________________________________________________________________________ 
 

__________________________________________________________________________ 
4 

Rev. 1.0 - 2010-06-04   Copyright © 2010: IHE International 

Introduction 
Hearing loss identified following newborn hearing screening (NHS) is considered a neuro-
developmental emergency.  Thus, hearing screening has received widespread acceptance by 140 

public health in the United States (US), England, Scotland and Australia. Pilot projects are 
underway world-wide. Yet nearly 50% of infants needing care following screening may not 
receive it.  Screening results are not consistently communicated to primary care providers 
(PCP) (pediatricians) by birthing facilities. PCPs do not have ready access to guidance on 
clinical and diagnostic information to assist care coordination for the infant with suspected 145 

hearing loss.  Clinical electronic health records (EHR-Ss) and public health early hearing 
detection and intervention information systems (EHDI-IS) are seldom interoperable and do not 
share information electronically.  
 
This Profile will identify standards and data requirements for NHS, Short-Term Follow-up and 150 

Clinical Surveillance.  NHS occurs commonly during the birth admission (24-72 hours of age) or 
before 30 days of age. Short-Term Follow-up includes audiologic diagnosis and early 
intervention until age 3 years. Clinical surveillance by primary care promotes recognizing 
children at risk for delayed onset or progressive loss.  Use cases will focus on the following 
points of care: 155 

 
Use Case 1: Newborn Hearing Screening 
Use Case 2: Normal Newborn Hearing Screening Results; No Risk Factors  
Use Case 3: Newborn Hearing Screening Not Complete or Referred for Rescreen 
Use Case 4: Short-Term Care Follow-up: Audiologic Diagnosis and Referral to Early 160 

Intervention 
Use Case 5: Clinical Surveillance Monitoring for Delayed, Progressive or Incident-based 

Hearing Loss 
 
This Profile will assist detection, documentation of and intervention for hearing loss advocated 165 

by professional organizations through an Early Hearing Care Plan (EHCP) made available to all 
authorized providers of care as jurisdictionally directed by the Public Health EHDI program. This 
Profile will also enable reporting on quality measures to assure more effective care for all 
children, especially those with special needs.1 Lastly, this Profile will enable public health and 
population health surveillance to assure access to care and appropriate resources.  170 

 

This Profile is built upon the 2009 IHE Newborn Screening (NBS) White Paper.2 For the US 
extention, the NHS Use Case (Use Case 1) of this Profile is built upon the US HITSP NBS 
Interoperability Specification (IS 92).3 
  175 

                                                      
1
 Buz Harlor AD, Jr, Bower C. Hearing Assessment in Infants and Children: Recommendations Beyond Neonatal 

Screening. Pediatrics. 2009; 124 (4): 1252-1263. URL: www.pediatrics.org/cgi/doi/10.1542/peds.2009-1997  
2
 Integrating the Healthcare Enterprise (IHE). Quality, Research and Public Health Committee (QRPH). Newborn 

Screening (NBS) White Paper. 2009 URL:  ftp://ftp.ihe.net/Quality/2009_2010_YR_3/Planning/White papers yr 
3/Newborn Screening/IHE_QRPH_Newborn_Screening_WhitePaper_Finall_2009-08-26.doc 
3
 Health Information Technology Standards Panel (HITSP). Newborn Screening Interoperability Specification (IS) 92. 

URL: 
http://www.hitsp.org/InteroperabilitySet_Details.aspx?MasterIS=true&InteroperabilityId=694&PrefixAlpha=1&APrefix=I
S&PrefixNumeric=92 

http://www.pediatrics.org/cgi/doi/10.1542/peds.2009-1997
ftp://ftp.ihe.net/Quality/2009_2010_YR_3/Planning/White papers yr 3/Newborn Screening/IHE_QRPH_Newborn_Screening_WhitePaper_Finall_2009-08-26.doc
ftp://ftp.ihe.net/Quality/2009_2010_YR_3/Planning/White papers yr 3/Newborn Screening/IHE_QRPH_Newborn_Screening_WhitePaper_Finall_2009-08-26.doc


IHE Technical Framework Supplement- Early Hearing Detection and Intervention: Screening, 

Short-Term Care, and Clinical Surveillance for Hearing Loss (EHDI) 

______________________________________________________________________________ 
 

__________________________________________________________________________ 
5 

Rev. 1.0 - 2010-06-04   Copyright © 2010: IHE International 

Open Issues and Questions 
 
1. Clarify dependencies and bindings from PCC Newborn Discharge Summary (NDS) as 

follows:  
1.1. ñPCP EHR-S receives Newborn Discharge Summary (NDS) from HIE.ò Should this be 180 

part of this profile? 
1.2. Public Health Early Hearing Care Plan (EHCP) may be embedded in the NDS or 

submitted with NDS in a folder? 
1.3 Clarify NHS content in the PCC NDS Content Profile, e.g., reason for not performing 

screening should be recorded.  185 

 
2. EHCP may be embedded in XPHR or XDS-MS or submitted with XPHR or XDSMS in a 
folder, e.g., Hearing Risk Assessment information collected during well child visits. 
 
3. Clarify ownership of the EHCP updates once initial plan is delivered from EHDI-IS. 190 

 
4. Clarify processes for assuring the EHCP follow-up. 
 
5. Notification of Birth is in the PCC Labor & Delivery (L&D) Record Content Profile. Verify, if 
QRPH Maternal and Child Health Content Profileô receipt of Notification of Birth is more 195 

appropriate as Public Health EHDI Program does not need all of the L&D information. 
 
6. Verify if PCP needs notification of birth for the 1st well child care visit. 

7. Add unknown as a LOINC code to mean no one asked about risk factors or other method to 
indicate that the risk factors are unknown. 200 

 

Closed Issues 

 1. Should the Profile include Surveillance Monitoring by the pediatrician for all children or just 
children with risk factors?  

The Profile includes Risk Monitoring through age 3 for all children 205 

2. What is the origin of the Data Element specified? 
The Data Elements in this profile are taken from the following sources: 

 2009 IHE QRPH NBS White Paper4  

 US HITSP NBS Interoperability Specification (IS 92)5 

 NLM Constructing Newborn Screening HL7 Messages6 and  210 

 NLM HL7 NBS Example7 

                                                      
4
 Integrating the Healthcare Enterprise (IHE). Quality, Research and Public Health Committee (QRPH). Newborn 

Screening (NBS) White Paper. 2009 URL:  ftp://ftp.ihe.net/Quality/2009_2010_YR_3/Planning/White papers yr 
3/Newborn Screening/IHE_QRPH_Newborn_Screening_WhitePaper_Finall_2009-08-26.doc 
5
 Health Information Technology Standards Panel (HITSP). Newborn Screening Interoperability Specification (IS) 92. 

URL: 
http://www.hitsp.org/InteroperabilitySet_Details.aspx?MasterIS=true&InteroperabilityId=694&PrefixAlpha=1&APrefix=I
S&PrefixNumeric=92 
6
 National Library of Medicine (NLM). Constructing Newborn Screening HL7 Messages. URL: 

http://newbornscreeningcodes.nlm.nih.gov/nb/sc/constructingNBSHL7messages 

ftp://ftp.ihe.net/Quality/2009_2010_YR_3/Planning/White papers yr 3/Newborn Screening/IHE_QRPH_Newborn_Screening_WhitePaper_Finall_2009-08-26.doc
ftp://ftp.ihe.net/Quality/2009_2010_YR_3/Planning/White papers yr 3/Newborn Screening/IHE_QRPH_Newborn_Screening_WhitePaper_Finall_2009-08-26.doc
http://www.hitsp.org/InteroperabilitySet_Details.aspx?MasterIS=true&InteroperabilityId=694&PrefixAlpha=1&APrefix=IS&PrefixNumeric=92
http://www.hitsp.org/InteroperabilitySet_Details.aspx?MasterIS=true&InteroperabilityId=694&PrefixAlpha=1&APrefix=IS&PrefixNumeric=92
https://mail.oz-systems.com/owa/redir.aspx?C=0b67b1ccef35415ca0ba2db558774c84&URL=http%3a%2f%2fnewbornscreeningcodes.nlm.nih.gov%2fnb%2fsc%2fconstructingNBSHL7messages
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3. Aggregate summary: NHS Surveillance Report ï for a period of time; EDXL ï could be used 
to communicate aggregate detail, but this should be another profile 

  Included in the transactions identified in this profile.  

4. Alerts may be able to leverage OASIS standards.  215 

  EDXL Distribution Element is included in the transactions identified in this profile. 

5. Infobutton may be leveraged for knowledge verification. This may be considered for new 
QRPH transaction. For example, send Hearing Screening Results to Public Health for 
Knowledge verification and recommendatoins 

  Included in the transactions identified in this profile. 220 

7. Grouping with Document-based Referral Request (DRR) included to support communication 
of the EHCP in the referrals.  

8. Content for the parent instructions ï can be determined by jurisdictional guidelines provided 
by local agencies. This content is supported in the EHCP Education section. 

 225 

                                                                                                                                                                           
7
 National Library of Medicine (NLM). HL7 Newborn Screening Example. URL: 

http://newbornscreeningcodes.nlm.nih.gov/nb/sc/download/2010-02-12_NLM_HL7_NBS_example_-_DRAFT.pdf 

https://mail.oz-systems.com/owa/redir.aspx?C=0b67b1ccef35415ca0ba2db558774c84&URL=http%3a%2f%2fnewbornscreeningcodes.nlm.nih.gov%2fnb%2fsc%2fdownload%2f2010-02-12_NLM_HL7_NBS_example_-_DRAFT.pdf
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Volume 1 ï Profiles 
Add the following to section 1.1.5 230 

1.1.5 Copyright Permissions 

 

 

 

Add the following to section 2.7 235 

2.7 History of Annual Changes 

 

Add Section X 
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X.0 Early Hearing Detection and Intervention: Screening, Short-Term 240 

Care, and Clinical Surveillance for Hearing Loss Profile 
 
Hearing loss identified following newborn hearing screening (NHS) is considered a neuro-
developmental emergency.  Thus, hearing screening has received widespread acceptance by 
public health in the United States, England, Scotland and Australia. Pilot projects are underway 245 

world-wide. Yet nearly 50% of infants needing care following screening may not receive it.  
Screening results are not consistently communicated to primary care providers (PCP) 
(pediatricians) by birthing facilities.  PCPs do not have ready access to guidance on clinical and 
diagnostic information to assist care coordination for the infant with suspected hearing loss.  
Clinical electronic health records (EHR-Ss) and public health early hearing detection and 250 

intervention information systems (EHDI-IS) are seldom interoperable and do not share 
information electronically.  
 
This Profile will assist detection, documentation of and intervention for hearing loss advocated 
by professional organizations through an Early Hearing Care Plan (EHCP) made available to all 255 

authorized providers of care as jurisdictionally directed by the Public Health EHDI program. This 
Profile will also enable reporting on quality measures to assure more effective care for all 
children, especially those with special needs.8 Lastly, this Profile will enable public health and 
population health surveillance to assure access to care and appropriate resources.  
 260 

X.1 Purpose and Scope 

 

 

Purpose: Congenital and delayed onset hearing loss in infants is linked with speech and 
language delay and lifelong social-emotional and cognitive challenges.910 In the United States 265 

(US) despite the widespread implementation of newborn hearing screening programs by public 
health agencies, annual data from US States reported to the Centers for Disease Control and 
Prevention (CDC) reveal that nearly 50% of infants needing additional care may not receive it.11 
In the US, for the estimated 5,000 children born each year in the U.S. who have moderate to 
profound bilateral hearing loss without other disabilities, the CDC calculated the year 2007 value 270 

of the lifetime educational cost of hearing loss at $115,600 per child. School districts spend 2.4 
times more for each student enrolled in a program for the deaf and hard of hearing than for a 
child who does not receive special education services. The identification of infants with 
permanent hearing loss through newborn hearing screening (diagnosed and intervened) 
reduces special education costs by an estimated 36% or a reduction of $44,200 per child, 275 

                                                      
8
 Buz Harlor AD, Jr, Bower C. Hearing Assessment in Infants and Children: Recommendations Beyond Neonatal 

Screening. Pediatrics. 2009; 124 (4): 1252-1263. URL: www.pediatrics.org/cgi/doi/10.1542/peds.2009-1997   
9
 Joint Committee on Infant Hearing (JCIH). Year 2007 Position Statement: Principles and Guidelines for Early 

Hearing Detection and Intervention Programs. Pediatrics. 2007; 120 (4): 898-921. 
URL: 
http://pediatrics.aappublications.org/cgi/content/full/120/4/898?ijkey=oj9BAleq21OlA&keytype=ref&siteid=aapjournals  
10

 Joint Committee on Infant Hearing (JCIH). URL: www.jcih.org 
11

 Centers for Disease Control and Prevention (CDC). Summary of 2007 National CDC Early Hearing Detection and 
Intervention (EHDI) Data URL: http://www.cdc.gov/ncbddd/ehdi/documents/DataSource2007.pdf 

http://www.pediatrics.org/cgi/doi/10.1542/peds.2009-1997
http://pediatrics.aappublications.org/cgi/content/full/120/4/898?ijkey=oj9BAleq21OlA&keytype=ref&siteid=aapjournals
http://www.jcih.org/
http://www.cdc.gov/ncbddd/ehdi/documents/DataSource2007.pdf
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suggesting EHDI programs have can save at least $200 million in additional U.S. educational 
costs per year.12  
 
These problems exist because information flows among providers (birthing facilities, 
pediatricians and specialists) and public health agencies concerning early hearing detection and 280 

intervention (EHDI) have been inconsistent and unreliable. Few state public health programs 
have web-based EHDI information systems (EHDI-ISs). None are yet fully interoperable with 
clinical electronic health records systems (EHR-Ss) at the birthing facility or at the providerôs 
(pediatricianôs or sub-specialty providerôs) practice as well as with the babyôs Personal Health 
Record System (PHR-S). Communicating hearing screening and follow-up information including 285 

important next steps for an infant is not done electronically leading to data errors, missed 
information and missed services. Varying data formats from non-standardized hearing 
screening devices and customized software applications in clinical care and public health 
agencies further hinder such efforts.   
 290 

To provide better care, pediatric providers need to know more than screening results.  They 
need a Care Plan for each infant which includes next steps such as who requires additional 
screening or direct referral for audiologic diagnosis; who requires ongoing developmentally 
appropriate hearing screening because of risk factors for delayed or progressive hearing loss; 
and who should be referred to early intervention services.  295 

 

The Early Hearing Detection and Intervention Content Profile (IHE EHDI Content Profile) is 
aimed to enable electronic communication between participants of care to reduce the likelihood 
of procedural failures at birthing facilities, primary care settings, public health EHDI programs, 
and families with children with hearing loss thus advancing public healthôs ability to assure that 300 

all newborns receive recommended care. The electronic communication between participants of 
care will reduce the lifetime impact of hearing loss including the loss of communication skills.  
 
While addressing these unique needs of a population of children with hearing loss, this Profile 
establishes one of the first meaningful interoperability opportunities in an individualôs entire 305 

lifetime, laying the foundation of information exchanges between clinical care and public health.  
 
Scope. This Profile will identify standards and data requirements for Newborn hearing 
Screening, Short-Term Follow-up and Clinical Surveillance.  Newborn hearing screening occurs 
commonly during the birth admission (24-72 hours of age) or before 30 days of age. Short-Term 310 

Follow-up includes audiologic diagnosis and early intervention until 3 years of age for those 
children who did not pass the initial hearing screening. Clinical surveillance conducted by 
primary care providers promotes recognizing children at risk for delayed onset or progressive 
loss.   

So, the scope of this Profile encompasses hearing healthcare scenarios from birth to three 315 

years. The following are the information exchanges within this scope: 

1. Communicate jurisdiction-specific newborn hearing screening (NHS) guidelines from 
Public Health EHDI-IS to EHR-Ss (Birthing Facility, PCP (pediatrician), Audiologist). 
(Alternative flow: publish-subscribe NHS guidelines in Health Information Exchanges 
(HIEs)) 320 

                                                      
12

 Grosse SD. Education Cost Savings from Early Detection of Hearing Loss: New findings. Volta Voices 
2007;14(6):38-40. 
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2. Report basic demographic information on all new births (Notification of Birth) from 
Birthing Facilityôs EHR-S to Public Health EHDI-IS (Alternative flow: publish-subscribe 
Notification of Birth in HIEs) 

3. Report HS Results from HS device to Public Health EHDI-IS (Alternative flow: to 
Birthing Facility EHR-S or outpatient screening facility EHR-S). (Alternative flow: publish-325 

subscribe HS Results in HIEs) 

4. Report Early Hearing Care Plan (EHCP) from Public Health EHDI-IS to EHR-Ss 
(Birthing Facility, PCP, Audiologist). (Alternative flow: publish-subscribe EHCP in HIEs) 

5. Report evaluation outcomes from specialty providers (audiologist) to Public Health 
EHDI-IS and PCP EHR-S. (Alternative flow: publish-subscribe evaluation outcomes in 330 

HIEs) 

6. Communicate HS Results, EHCP, instructions and educational materials from Public 
Health EHDI-IS to childôs PHR-S; and from EHR-Ss (Birthing Facility, PCP, Audiologist) 
to childôs PHR-S  (Alternative flow: publish-subscribe instructions and educational 
materials in HIEs). Please note that information exchanges on HS Results and EHCP 335 

between providers are described in items 3 and 4 above. 

7. Communicate jurisdiction-specific Hearing Screening and Diagnostic Evaluation 
Surveillance Reports and Quality Assessment Reports from Public Health EHDI-IS to 
EHR-Ss (Birthing Facility, PCP, Audiologist) and PHR-Ss. (Alternative flow: publish-
subscribe Reports in HIEs) 340 

 

The sharing or transmission of information from one actor to the others is addressed by the 
appropriate use of IHE profiles. 

 

X.2 Use Cases 345 

 

The following clinical scenarios representing components of care are described as Use Cases in 
this Profile:  
 

Use Case 1: Newborn Hearing Screening 350 

Use Case 2: Normal Newborn Hearing Screening Results; No risk factors  
Use Case 3: Newborn Hearing Screening Not Complete or Referred for Rescreen 
Use Case 4: Short-Term Care Follow-up: Audiologic Diagnosis and Referral to Early 

Intervention 
Use Case 5: Clinical Surveillance Monitoring for Delayed, Progressive or Incident-based 355 

Hearing loss 
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Table X.2-1 presents business actors (stakeholders (users)); technical actors (information 
systems) and profile actors (modules) involved in the electronic information exchanges 360 

described in the use cases. 
 

Table X.2-1 EHDI Actors Categories and Types by Use Case 

Actors 
Categories 

Actors Types 
Use Cases 

1 2 3 4 5 

Business 
Actors  

(Stakeholde
rs)  

 

A. Healthcare Provider(s) 

 Birthing Facility nursery staff 

 Birthing Facility risk manager 

 Primary Care Provider (PCP) 

 PCP staff 

 Outpatient Screening staff 

 Audiologist  
B. Public Health Staff  

 EHDI Program staff 

 State Health department NHS Programs 
(US), regional Associations (France), 
National health Service NHS (England) 

C. Early Intervention Service Provider  
 (speech-language pathologist; occupational 

therapist) 
D. Consumer  

 Newborn  

 Parent/Guardian  
 

 

 
 

 

 
 
 
 

 
 
 
 
 
 
 
 
 

 

 

 
 
 

 

 
 
 
 

 
 
 
 
 
 
 
 
 

 

 
 

 
 
 

 

 
 

 
 
 
 
 
 
 
 
 
 

 

 
 

 
 

 

 

 

 
 

 

 
 
 

 
 

 
 
 

 

 

 
 

 

 

 

 

 

 
 

 

 
 
 

 
 

 
 
 
 
 

 

 
 

Technical 
Actors  

(Information 
Systems)  

Birthing Facilityôs EHR-S  
Health Information Exchange (HIE)  
Hearing Screening Device (HS Device)  
Public Health EHDI Information System (EHDI-IS)  
Primary Care Providerôs EHR-S  
Outpatient Screening EHR-S 
Audiologist EHR-S 
Early Intervention Service Provider EHR-S  
Personal Health Record System (PHR-S) 
 

 

 

 

 

 

 
 

 

 
 

 

 

 
 

 
 

 

 

 
 

 

 

 

 

 

 
 
 

 
 

 

 

 

 

 
 

 

 

 
 

 

 

 

 

 
 

 

 

 
 

Profile 
Actors 

EHCP Content Creator  
EHCP Content Consumer 
EHDI Quality Measure Content Creator 
EHDI Quality Measure Content Consumer 
Knowledge Requestor 
Knowledge Resource 
Distribution Message Transmitter 
Distribution Message Receiver 
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Sections that follow describe actors, workflow, data requirements and data flow by use case. 365 

 
Use Case 1: Newborn Hearing Screening 

The Use Case 1 was first described in the IHE QRPH Newborn Screening (NBS) White Paper, 
200913 and represents the newborn hearing screening conducted at the Birthing Facility at 24-
48 hours of age. 370 

 
Please note, that the Newborn Hearing Screening Use Case in the IHE QRPH NBS White 
Paper, 2009, is numbered as Use Case 2. The term HS Outcome Report used in the White 
Paper for a document generated by the Public Health EHDI-IS based on the HS Results was 
renamed in this profile as the Early Hearing Care Plan (EHCP). Additional revisions to Use 375 

Case 1 workflow and data requirements may be carried out following the development of this 
content profile, as needed.  

 
Use Case 2: Normal Newborn Hearing Screening: No Risk Factors  
Newborn Ben has a one week well-child check visit with Dr. Simpson.  Dr. Simpson reviews 380 

Benôs Early Hearing Care Plan (EHCP) generated by the Public Health EHDI-IS based on the 
newborn hearing screening (HS) results conducted at Bay City Memorial Birthing Facility. Dr. 
Simpson downloads the EHCP from EHDI-IS or HIE.  Benôs screening results in the EHCP are 
reported as normal (ñpass right; pass leftò) using transient otoacoustic emissions as the 
screening methodology. Benôs EHCP has an outcome of normal hearing screening; no risk 385 

factors reported. The EHCP provides Dr. Simpson with the next hearing care steps to be taken. 
Dr. Simpson reviews EHCP, conducts the risk factors assessment14 with parent, and ascertains 
that Ben has no family history or other risk factors to suggest delayed or progressive hearing 
loss.  Dr. Simpson, notes this in Benôs EHR-S and discusses developmental milestones for 
speech and language with Benôs parent.  390 

 
Dr. Simpsonôs staff provides Benôs parent with the report(s) on Benôs HS results, EHCP and well 
child visit summary that can be uploaded into Benôs PHR-S. Visit information is sent to the 
public health EHDI-IS from the PCP EHR-S or published in HIE. Benôs hearing will be 
rescreened using a developmentally appropriate hearing screening device such as a pure tone 395 

audiometer at his 4 year old well-child visit.*  Dr. Simpson will ask parent about hearing 
development as part of early and continuous screening at well-child visits**.  
 
* Please note that this Profile covers EHDI activities through 3 years of age. The ñ4 year 
rescreen dateò is used in the Use Case 2 for PCPôs EHR-S to calculate the next rescreen date 400 

according the US American Academy of Pediatric (AAP) Periodicity Schedule as stated below.ò  
 

                                                      
13

 Integrating the Healthcare Enterprise (IHE). Quality, Research and Public Health Committee (QRPH). Newborn 

Screening (NBS) White Paper. 2009 URL:  ftp://ftp.ihe.net/Quality/2009_2010_YR_3/Planning/White papers yr 
3/Newborn Screening/IHE_QRPH_Newborn_Screening_WhitePaper_Finall_2009-08-26.doc 
14

 Joint Committee on Infant Hearing (JCIH). Year 2007 Position Statement: Principles and Guidelines for Early 

Hearing Detection and Intervention Programs. Pediatrics. 2007; 120 (4): 898-921. 
URL: 
http://pediatrics.aappublications.org/cgi/content/full/120/4/898?ijkey=oj9BAleq21OlA&keytype=ref&siteid=aapjournals 

ftp://ftp.ihe.net/Quality/2009_2010_YR_3/Planning/White papers yr 3/Newborn Screening/IHE_QRPH_Newborn_Screening_WhitePaper_Finall_2009-08-26.doc
ftp://ftp.ihe.net/Quality/2009_2010_YR_3/Planning/White papers yr 3/Newborn Screening/IHE_QRPH_Newborn_Screening_WhitePaper_Finall_2009-08-26.doc
http://pediatrics.aappublications.org/cgi/content/full/120/4/898?ijkey=oj9BAleq21OlA&keytype=ref&siteid=aapjournals
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*The AAP Periodicity Schedule15 for hearing screening recommends ñrisk assessment to be 
performed, with appropriate action to follow, if positiveò by 1 mo, 2 mo, 4 mo, 6 mo, 9 mo, 12 
mo, 15 mo, 18 mo, 24 mo, 30 mo, and 3 years and ñto be performedò at 4 years of age.  405 

 
Public Health EHDI staff reviews updates Benôs data in EHDI-IS on a jurisdictionally defined 
basis to generate HS Surveillance Reports. Public Health EHDI staff reviews completion of 
hearing evaluation during well child care visits for quality assurance. EHDI-IS publishes 
aggregated HS Surveillance Reports and Quality Assessment Reports into HIE. 410 

 
Table X.2-2 presents workflow, data categories and data flow by event and by stakeholder in 
Use Case 2. 
 
The following numbering convention was used to number the flow of events by stakeholder type 415 

by use cases: 
1st digit ï number of stakeholder category: 1 ï Birthing Facility and/or Outpatient Screening 

Facility; 2 ï PCP (pediatrician); 3 ï Public Health EHDI Program; 4 ï Specialist 
(Audiologist, Speech Therapist); 5 ï Patient, Caregiver 

2nd digit ï number of the use case (1 ï 5) 420 

3rd digit ï number of the event (1 ï X) 
 
For example, the events of the hearing check-ups at the well child care visit (Use Case 2) are 
coded as 2.2.x (Table X.2-2). 
 425 

Table X.2-2 Use Case 2: Normal Newborn Hearing Screening: No Risk Factors 

Flow of Events Data Categories by Events 

2.2.0 Primary Care Provider 

2.2.1 At the 1
st
 well-child care visit, PCP EHR-S receives Public 

Health Early Hearing Care Plan (EHCP) with Hearing Screening 
(HS) Results and with Risk Factor Questionnaire  from EHDI-IS  
Alternative flow: EHCP can be downloaded from HIE  

 
Alternative flow: EHCP can be included in the NDS to be 
downloaded from Birthing Facility EHR-S or HIE  

 

1.EHCP  
2.NDS 
3. Risk Factor Questionnaire 
 

2.2.2 PCP obtains Consents and reviews HS Results and EHCP. 
He notes that patient has passed the hearing screening (i.e., has a 
normal hearing screening result with no known risk factors for 

delayed or progressive loss)  
 

1.Consent for procedure 
2. Consent for information 

exchange 
3. EHCP with completed Risk 

Factors section 
4. HS Results  

2.2.3 PCP checks parental concern about hearing and updates 
information on risk factors and updates EHR-S with Well Child Visit 

Data 

1. Well-Child Visit Summary 
(XPHR or XDSMS) 

2. Risk Factors 

                                                      
15

 American Academy of Pediatric (AAP). Recommendations for Preventive Pediatric Health Care. Hearing Screening 

Risk Assessment. Periodicity Schedule. URL: http://www.pediatrics.org/cgi/content/full/124/4/1252 
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2.2.4 EHR-S updates EHCP; calculates the date of next routine 

hearing screening at age 4 as part of routine clinical surveillance; 
and conducts quality assessment 
 

1. EHCP: date of next routine 
hearing screen at age 4 (see 
periodicity schedule

16
)  

2.  Quality measures:  

 EHDI 2a  

 EHDI 2b  
2.2.5 PCP EHR-S produces copy of HS results and EHCP for 
patientôs PHR-S 

1. Human readable Care Plan 
for parent: content for the 
parent instructions 

2. XPHR 

2.2.6 EHR-S uploads EHCP with the calculated date of next hearing 
screening into HIE 

1. EHCP: date of next hearing 
screen at age 4 (see 
periodicity schedule

17
) 

2.2.7 EHR-S receives Notification that NHS Surveillance Report and 
Quality Assessment Report are posted by EHDI-IS into HIE 
 
Alternative flow: NHS Surveillance Report and Quality Assessment 
Report can be downloaded from EHDI-IS 

1. Notification of NHS 
Surveillance Report and. 
Quality Assessment Report 

2.2.8 EHR-S downloads NHS Surveillance Report and Quality 
Assessment Report from HIE 

1. NHS Surveillance Report 
2. Quality Assessment Report 

2.2.9 EHR-S receives Notification that new Guidelines are posted 
by EHDI-IS into HIE 

1. Notification of new 
Guidelines 

2.2.10 EHR-S downloads new Guidelines from HIE 

new guidelines 
 
Alternative flow: new Guidelines can be downloaded from EHDI-IS 

1. Guidelines 

3.2.0 Public Health EHDI Program 

3.2.1 EHDI-IS receives Notification about updated ECHP from HIE 

with the next screening date at the age of 4 
1. Notification of the updated 

EHCP 

3.2.2 EHDI-IS uploads the EHCP from HIE 
 
Alternative flow: EHDI-IS receives updated EHCP from PCP EHR-S 

1.  EHCP: date of next hearing 
screen at age 4 (see 
periodicity schedule above) 

3.2.3 Public Health EHDI staff reviews EHDI-IS data on a 

jurisdictionally defined periodic basis and generates a NHS 
Surveillance Report in comparison to birth cohort and children 
received periodic check-ups at the well-child care visits to track 
hearing care  

1. Aggregate summary: NHS 
Surveillance Report ï for a  
period of time 

3.2.4 Public Health EHDI staff reviews EHDI-IS data on a 

jurisdictionally defined periodic basis and generates a Quality 
Assessment Report by provider, practice, jurisdiction, etc.   

1. Quality Assessment Report ï 
for a  period of time 

3.2.5 EHDI-IS publishes NHS Surveillance Report and Quality 
Assessment Report into HIE 
 
 

1. Aggregate summary: NHS 
Surveillance Report ï for 
period of time  

2. Quality Assessment Report ï 
for a  period of time 

                                                      
16

 American Academy of Pediatric (AAP). Recommendations for Preventive Pediatric Health Care. Hearing Screening 

Risk Assessment. Periodicity Schedule. URL: http://www.pediatrics.org/cgi/content/full/124/4/125 
17

 American Academy of Pediatric (AAP). Recommendations for Preventive Pediatric Health Care. Hearing Screening 
Risk Assessment. Periodicity Schedule. URL: http://www.pediatrics.org/cgi/content/full/124/4/125 
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3. Quality Measures 

 EHDI 2a  

 EHDI 2b 

4.2.0.  Patient, Caregiver 

4.2.1 Parent uploads visit data and EHCP into PHR-S from HIE 
 
Alternative flow: PHR-S receives updated EHCP from PCPôs EHR-S 

1. Well-child visit summary 
(XPHR or XDSMS) 

2. EHCP with calculated date 
for the next visit at age of 4 

4.2.2 PHR-S receives Notification that HS Surveillance Report, 
Quality Assessment Report and new Guidelines are posted by 
EHDI-IS into HIE 

1. Notification of availability of 
HS Surveillance Report, 
Quality Assessment Report, 
Guidelines 

4.2.3 Parent downloads NHS Surveillance Report, Quality 
Assessment Report and new Guidelines into PHR-S. 

1. Aggregate summary: HS 
Surveillance Report  

2. Quality Assessment Report 
3.Guidelines 

Entry Condition PCP EHR-S received EHCP with HS Results from EHDI-IS or via HIE. 
 

Exit Conditions: PCP EHR-S published into HIE (reported to EHDI-IS) updated EHCP with the 

date of next screening at the age of 4 
 
PCP downloads HS Surveillance Report, Quality Assessment Report, Guidelines 
from HIE into EHR-S 
 
EHDI-IS published into HIE HS Surveillance Report, Quality Assessment Report, 

Guidelines  
 
Caregiver downloads EHCP from PCP EHR-S or HIE 

 
Caregiver downloads HS Surveillance Report, Quality Assessment Report, 
Guidelines from HIE into PHR-S 

 

 
Use Case 3: Newborn Hearing Screening Not Complete at Birth or Referred for Rescreen 
Newborn Billy has a well child check visit with Dr. Simpson.  Dr. Simpsonôs notification from 
Public Health EHDI-IS that his patient, Billy, did not have newborn hearing screening (HS) at the 430 

Bay City Memorial Hospital (birthing facility). Alternatively, Dr. Simpson reviews Billyôs Newborn 
Discharge Summary from the birthing facility which indicates that newborn hearing screening 
was not completed.  Dr. Simpson reports to Billyôs parent that his newborn screening was not 
completed during his birth admission and that Billy needs to return to the birthing facility or 
another outpatient screening facility to complete the screening.  Dr. Simpson completes risk 435 

factor assessment18 with the parent (Use Case 2) and indicates that there are no known risk 
factors for delayed onset or progressive hearing loss. Dr. Simpson notes the risk 
assessment outcomes in the EHR-S and discusses developmental milestones for speech and 
language with parents. Dr. Simpsonôs staff referred Billyôs parent to return to the outpatient 
screening facility for his hearing screening. The referral is recorded in the EHR-S. Parents 440 

                                                      
18 Joint Committee on Infant Hearing (JCIH). Year 2007 Position Statement: Principles and Guidelines for Early 
Hearing Detection and Intervention Programs. Pediatrics. 2007; 120 (4): 898-921. 
URL: 
http://pediatrics.aappublications.org/cgi/content/full/120/4/898?ijkey=oj9BAleq21OlA&keytype=ref&siteid=aapjournals 

http://pediatrics.aappublications.org/cgi/content/full/120/4/898?ijkey=oj9BAleq21OlA&keytype=ref&siteid=aapjournals
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receive the referral and the visit summary record in the machine-readable form to upload to 
Billyôs PHR-S.  Information on his screening appointment is sent to the public health EHDI-IS 
from PCPôs EHR-S directly or via the HIE.  
 
Within one month, Billy returns to the outpatient screening facility (in this case Bay City 445 

Memorial Hospital) for an outpatient hearing screening. Billyôs HS results are normal (ópass rightô 
and ñpass leftò using automated auditory brainstem methodology as the HS Device).  HS 
Device records HS results in the facilityôs EHR-S and/or uploads HS results to the Public Health 
EHDI-IS. Public Health EHDI-IS updates Billyôs hearing record from ñnot completeò to ñnormal 
hearing screeningò and generates EHCP that will be sent to Billyôs PCP EHR-S or published in 450 

HIE to be downloaded by Billyôs PCP into EHR-S. Please note that workflow for the hearing 
screening is described in details in Use Case 1.  
 
Public Health EHDI staff reviews HS data in EHDI-IS on a jurisdictionally defined basis to 
generate HS Surveillance Reports for tracking hearing screening at birth, referrals for screening 455 

within 30 days after birth, if screening at birth was not completed, and other cases when 
screening was not completed. EHDI-IS publishes aggregated HS Surveillance Reports into HIE. 
Public Health EHDI staff reviews completion of HS by birthing facility and completion of referrals 
for quality assurance.  
Table X.2-3 presents workflow, data categories and data flow by event and by stakeholder in 460 

Use Case 3. 
 

Table X.2-3 Use Case 3: Newborn Hearing Screening: Not Complete at Birth or  
Referred for Rescreen 

Flow of Events Data Categories by Events 

2.3.0 Primary Care Provider 

2.3.1 At the 1
st
 child visit, PCP EHR-S generates Alert that patient 

has no HS Results because NHS was not completed at the 
Birthing Facility before discharge 
 
Alternative flow: PCP EHR-S receives Alert from EHDI-IS that 

patient has no HS Results because NHS was not completed at 
the Birthing Facility before discharge 

1. Alert 
2. HS Results ï not done with 
reason for not completing the test  

2.3.2 PCP obtains Consents and completes Risk Factor 
Questionnaire (RFA), and indicates that there are no known risk 
factors for delayed onset or progressive hearing loss. PCP 

communicates instructions to parent 
 
PCP completes well child exam and enters exam data with RFA 
data into EHR-S 

1. Consent for procedure 
2. Consent for information 
exchange 
3. Risk Factors Questionnaire 
4.Human readable instructions, 

education ï Newborn screening 
not complete; return for 
outpatient screening before 30 
days of age 

5. Well-child visit summary (XPHR 
or XDSMS) 

2.3.3 PCP EHR-S generates a copy of Visit data, RFA and 

Referral for outpatient screening at the outpatient screening 
facility before 30 days of age for parents to upload to PHR-S 

1. Human readable Well-child visit 
summary 

2. Human readable Risk Factors 
Questionnaire and instructions, 
education for parent for hearing 
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screening:  
3. Referral 

2.3.4  PCP EHR-S submits Referral with RFA data to the referral 
clinic EHR-S 
 
Alternative flow: PCP EHR-S publishes Referral with RFA data to 
HIE.  
 

1. Referral 
2. Risk Factors Assessment Form 

2.3.5 PCP EHR-S receives EHCP with HS Results from EHDI-IS 

and updates childôs EHR 
 
 
Alternative flow: PCP EHR-S receives HS Results from outpatient 
facilityôs EHR-S and updates childôs EHR 
 
Alternative flow: PCP EHR-S receives Notification that EHCP with 
HS Results is available in HIE 

 
Patientôs status is ñPass Right and Pass Leftò producing an 
outcome of normal hearing screening  

1. EHCP 
2. HS Results 
3. Notification of EHCP availability 

(XDS-MS) 

 

2.3.6 PCP EHR-S downloads updated EHCP with HS Results 
from HIE and updates childôs EHR 

 
Follow steps 2.2.1-2.2.10 for the next well-child visit following the 
hearing screening at 30 days of age 

1. EHCP 
2. HS Results 

2.3.7 EHR-S receives Notification that NHS Surveillance Report 
and Quality Assessment Report are posted by EHDI-IS into HIE 
 
Alternative flow: NHS Surveillance Report and Quality 
Assessment Report can be downloaded from EHDI-IS 
 

Same as 2.2.7 in Use Case 2 

1. Notification of NHS Surveillance 
Report and. Quality Assessment 
Report 

2.3.8 EHR-S downloads NHS Surveillance Report and Quality 
Assessment Report from HIE. PCP reviews reports. 
 

Same as 2.2.8 in Use Case 2 

1. NHS Surveillance Report 
2. Quality Assessment Report 

3.3.0 Public Health EHDI Program 

3.3.1 As jurisdictionally defined (e.g., at 72 hours after birth), 
EHDI-IS automatically marks that newborn did not have NHS and 

assigns Outpatient Screening status. 

1. Notification of Birth 
2. Filter for Incomplete/Missed 
NHS 
3. Outpatient Screening Status  

3.3.2 EHDI-IS retrieves NDS for the newborn to verify the reason 

for incomplete/missing NHS. 
1. NBS with documentation why 

test was not performed 
(Parental refusal, Attempted, 
Medical exclusion, Procedure 
failed, etc.) 

2. Retrieve summaries from HIE 
(XPHR, XDS-MS) 

3.3.3 EHDI-IS generates newbornôs EHCP that indicates and flags 

that child will ñReceive Outpatient Screeningò by 30 days of age. 
1. EHCP 
2. Flag for ñReceive Outpatient 
Screeningò 
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3.3.4 EHDI-IS publishes EHCP to HIE. 

 
Alternative Flow: EHDI-IS sends EHCP to PCP EHR-S. 

 

1. EHCP  

3.3.5 EHDI-IS generates Notification that EHCP was published in 
HIE; or sent to PCP EHR-S; or available for PHR-S 

1. Notification of EHCP availability 

3.3.6 EHDI-IS receives Notification that Referral for ñReceive 
Outpatient Screeningò by 30 days of age is published in HIE by 
EHR-S 

 
Alternative flow: PCP EHR-S sends Referral to EHDI-IS 

 

1. Notification of Referral 
2. Referral 
 

3.3.7 EHDI-IS retrieves Referral for a newborn.  1. Referral  

3.3.8 EHDI staff conducts follow-up via PHR-S or phone to assure 

that parents complete the referral. 
1. Human readable instructions, 
education 

3.3.9 EHDI-IS receives Notification that HS Results for ñReceive 
Outpatient Screeningò by 30 days of age were published in HIE 

 
Alternative flow: Outpatient screening clinicôs EHR-S sends HS 
Results to EHDI-IS 

 

1. Notification of HS results 
2. HS Results or reasons for 
incomplete/missed referrals, e.g., 
no-show. 

3.3.10 EHDI-IS downloads HS Results and generates EHCP for a 
child. 

1. HS Results 
2. EHCP 

3.3.11 EHDI-IS publishes EHCP with HS Results into HIE. 

 
Alternative flow: EHDI-IS sends EHCP with HS Results to 
outpatient screening clinicôs EHR-S and PCP EHR-S. 

1. HS Results 
2. EHCP 

3.3.12 EHDI staff reviews EHDI-IS data on a jurisdictionally 
defined periodic basis and EHDI-IS generates HS Surveillance 

Report of ñReceive Outpatient Screening by 30 days of ageò, 
Referrals, Visits, and Reason for incomplete/missed referrals. 
Data are presented in de-identified, aggregated format counted in 
the normal hearing screening category. 

1. Aggregate summary: HS 
Surveillance Report ï for a 
period of time 

 Referrals 

 Visits 

 Reasons for 
incomplete/missed 
referrals e.g., no-show. 

3.3.13 EHDI staff reviews EHDI-IS data on a jurisdictionally 
defined periodic basis and EHDI-IS generates Quality Assessment 

Report (referrals, visits, reason for incomplete/missed referrals) by 
outpatient screening clinic for quality assurance 
 
EHDI staff conducts follow-up on incomplete/missed referrals. 

1. Quality Assessment Report 
2. Quality Measures 

 EHDI 1c 

 EHDI 2a  

3.3.14 EHDI-IS publishes into HIE Quality Assessment Report  2. Quality Assessment Report 

1.3.0 Outpatient Screening Facility (Birthing Facility or Other Clinic) 

1.3.1 Facility EHR-S receives Referral from PCP EHR-S for 

ñReceive Outpatient Screening by 30 days of ageò. 
 
Alternative flow: Facility EHR-S receives Notification from HIE on 

the Referral for ñReceive Outpatient Screening by 30 days of ageò   

1. Notification of Referral. 
2. Referral 
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1.3.2. Facility EHR-S downloads from HIE the Referral for 

ñReceive Outpatient Screening by 30 days of ageò  
1. Referral  

1.3.3 Facility staff schedules the appointment in EHR-S.   1. Appointment 

1.3.4.Facility staff obtains Consents; conducts HS; records HS 
Results in itôs EHR-S; publishes HS Results to HIE  or sends HS 
Results to EHDI-IS to generate EHCP; send HS Results to PCP 
EHR-S; and presents HS Results report to parent to upload to 
PHR-S 

 
Same as steps 1.2-1.12 in Use Case: Newborn Hearing 
Screening described in the IHE QRPH NBS White Paper.

19
 

1. Consents for procedure 
2. Consent for information 

exchanges 
3. HS Results 
4. EHCP 
5. Human readable report and 

instructions, education on 
newborn hearing screening 

1.3.5 Facility EHR-S receives Notification that NHS Surveillance 
Report and Quality Assessment Report are posted by EHDI-IS 
into HIE 
 
Alternative flow: NHS Surveillance Report and Quality 
Assessment Report can be downloaded from EHDI-IS 
 

Same as 2.2.7 in Use Case 2 and 2.3.7 in Use Case 3 

1. Notification of HS Surveillance 
Report and. Quality 
Assessment Report 

1.3.6 Facility EHR-S downloads NHS Surveillance Report and 
Quality Assessment Report from HIE. Facilityôs Risk Manager or 

Nurse Manager review reports. 
 

Same as 2.2.8 in Use Case 2 and 2.3.8 in Use Case 3 

1. HS Surveillance Report 
2. Quality Assessment Report 
3. Quality Measures 

 EHDI 1c 

 EHDI 2a 

4.3.0.  Patient, Caregiver 

4.3.1 Parent uploads HS Results report with educational materials 
and instructions into PHR-S  
 
Alternative flow: Parent receives updated EHCP with HS results, 
and educational materials and instructions from PCPôs EHR-S at 
the time of the next well child visit 
 
Same as steps 4.2.1 in Use Case 2 

1. HS Results 
2. EHCP  
3. Human readable report and 

instructions, education on 
newborn hearing screening 

4.3.2 PHR-S receives Notification that HS Surveillance Report, 

Quality Assessment Report and new Guidelines are posted by 
EHDI-IS into HIE 
 
Same as steps 4.2.2 in Use Case 2 

1.Notification of availability of HS 
Surveillance Report and Quality 
Assessment Report 

4.3.3 Parent downloads NHS Surveillance Report, Quality 
Assessment Report into PHR-S 

 
Same as steps 4.3.3 in Use Case 2 

1. Aggregate summary: HS 
Surveillance Report  

2. Quality Assessment Report 

Entry Condition PCP EHR-S generates Alert that newborn has no HS Results because NHS was 

not completed at the birthing facility before discharge.  
 
Alternative: EHDI-IS generates Alert that newborn did not have NHS at birth. 

                                                      
19
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Exit Conditions:  
PCP EHR-S downloads from HIE (receives from EHDI-IS) updated EHCP  
 
EHDI-IS published into HIE HS Surveillance Report and Quality Assessment 

Report, Guidelines  
 
PCP downloads HS Surveillance Report and Quality Assessment Report from 
HIE into EHR-S 
 
Caregiver downloads HS Results and EHCP into PHR-S 

 
Caregiver downloads HS Surveillance Report and Quality Assessment Report 
from HIE into PHR-S 

  
 
Use Case 4: Short-Term Care Follow-up: Audiologic Diagnosis and Referral to Early 465 

Intervention 
Newborn Carrieôs HS results are reported as ñrefer right; refer leftò using transient otoacoustic 
emissions as screening methodology.  In Carrieôs jurisdiction, a referral to audiology for 
additional testing including audiology diagnostic assessment is recommended as best practice.  
Her EHCP generated by the Public Health EHDI Program has an outcome of ñhearing 470 

screening bilateral referral; audiology diagnostic evaluation needed.ò It provides the next 
steps for Carrie.  Birthing Facility staff refers the family to a pediatric audiologist (Annie) with 
expertise in infant audiology evaluation.  With permission from Carrieôs parent, staff adds Annie 
Audiologist as authorized to receive information about Carrie from Public Health EHDI-S and 
schedules Carrieôs appointment for two weeks later.  The referral is uploaded into the Birthing 475 

Facilityôs EHR-S, included in Carrieôs Newborn Discharge Summary (NDS) and sent to the 
Public Health EHDI-IS.  The referral and appointment information is also provided to Carrieôs 
parents to upload into Carrieôs PHR-S. 
 
Carrie has a one-week, well-child visit with her PCP, Dr. Simpson.  Dr. Simpson reviews 480 

Carrieôs HS results and the EHCP with Carrieôs parent, notes the scheduled appointment with 
the Audiologist and discusses the importance of the audiology evaluation.  Dr. Simpson 
conducts Carrieôs risk factor assessment that indicates that Carrie does not have risk factors for 
delayed onset or progressive hearing loss.  The PCP staff provides Carrieôs parent with Carrieôs 
HS results and EHCP (Use Case 2), so they can be uploaded into Carrieôs PHR.  485 

 
If no appointment with audiologist has been scheduled by the birthing facility, Dr. Simpson 
refers Carrie to the Audiologist. The PCP staff schedules the audiology appointment and 
records Referral information in EHR-S; sent to EHDI-IS to update Carrieôs EHCP; and provide 
parents with the referral and appointment information to be uploaded into PHR-S. 490 

 
At the appointment with the Audiologist Carrie is diagnosed as ñhaving a severe bilateral 
sensorineural hearing lossò.  Audiologist counsels Carrieôs parent about options and care 
available and the need for continued evaluation.  After counseling Carrieôs parent, Audiologist 
refers family to Early Intervention (EI) Services (Part C Services -- Individualized Family Service 495 

Plan administered by EHDI program or other jurisdictions-specific services). Referral to EI is 
recorded in the Audiologist EHR-S and sent to EHDI-IS to update Carrieôs EHCP and to PCP 
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EHR-S or published in HIE. Referral information is also provided to parents to be uploaded into 
PHR-S. Audiologist schedules a next appointment to explore rehabilitation services. 
 500 

Table X.2-4 presents workflow, data categories and data flow by event and by stakeholder in 
Use Case 4. 
 

Table X.2-4 Use Case 4: Short-Term Care Follow-up: Audiologic Diagnosis and  
Referral to Early Intervention 

Flow of Events Data Categories by Events 

1.4.0 Birthing Facility 

1.4.1 Birthing Facility EHR-S generates Alert that newborn did not 

pass the NBS (HS Results: bilateral refer). 
 
Alternative flow: Birthing Facility EHR-S receives Alert from EHDI-
IS  
 
Alternative flow: Birthing Facility EHR-S receives Alert from HIE 
published by EHDI-IS  

1. Alert 
2. HS Results 

1.4.2. Birthing Facility EHR-S requests Guidelines from EHDI-IS for 

the follow-up on abnormal results. 
 
Alternative flow: Birthing Facility EHR-S publishes Request for 
Guidelines into HIE  

1. Request for Guidelines for 
abnormal results follow-up 

1.4.3. Birthing Facility EHR-S receives Guidelines from EHDI-IS for 

the follow-up on abnormal results. 
 
Alternative flow: Birthing Facility EHR-S downloads Guidelines 
published by EHDI from HIE 

1. Guidelines for abnormal 
results follow-up 

1.4.4 Based on the Guidelines, Birthing Facility EHR-S generates 
Referral to Audiologist for Diagnostic Audiology Evaluation (DAE) 
as jurisdictionally defined. Staff counsels parents. 

1. Guidelines 
2. Referral for DAE 
3. Human readable education 

and instructions on diagnostic 
audiology evaluation 

1.4.5 Birthing Facility EHR-S sends Referral to EHDI-IS to update 

newbornôs EHCP 
 
Alternative flow: Birthing Facility EHR-S publishes referral in HIE  

 

1. Referral 
 

1.4.6 Birthing Facility EHR-S receives DAE Report from Audiologist 

EHR-S  
 
Alternative flow: Birthing Facility EHR-S receives Notification that 
DAE Report is published in HIE  

1. DAE Report 
2.Notification of DAE Report 

1.4.7 Birthing Facility EHR-S downloads DAE Report  

1.4.8 Birthing Facility EHR-S receives Notification that DAE 
Surveillance Report and Quality Assessment Report are posted by 
EHDI-IS into HIE 
 
Alternative flow: Birthing Facility EHR-S receives Notification that 

DAE Surveillance Report and Quality Assessment Report are 

1. Notification of DAE 
Surveillance Report and 
Quality Assessment Report 
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available in EHDI-IS 
 
Same as 2.2.7 in Use Case 2 and 2.3.7 in Use Case 3 

1.4.9 Birthing Facility EHR-S downloads DAE Surveillance Report 
and Quality Assessment Report from HIE. Birthing Facility Risk 

Manager or Nurse Manager review reports. 
 
Alternative flow: Birthing Facility EHR-S downloads DAE 
Surveillance Report and Quality Assessment Report from EHDI-IS. 
Birthing Facility Risk Manager or Nurse Manager review reports. 
 

Same as 2.2.8 in Use Case 2 and 2.3.8 in Use Case 3 

1. DAE Surveillance Report for a 
period of time 

2. Quality Assessment Report 
for a period of time 

3. Quality Measures 

 EHDI 1a 

 EHDI 1b 
 

 
2.4.0 Primary Care Provider 

 

Please note, that Steps 2.4.1, 2.4.3 ï 2.4.9 below (Referral to Audiologist), are the same as steps 
2.3.1-2.3.8 in Use Case 3 (Referral for Newborn Hearing Screening (NHS) when incomplete at 
birth) with varying data content.  

2.4.1 At the 1
st
 child visit, PCP EHR-S generates Alert that patient 

has abnormal HS Results received from Birthing Facility EHR-S 

where NHS was completed. 
 
Alternative flow: PCP EHR-S receives Alert from EHDI-IS that 

newborn has abnormal HS Results  

1. Alert 
2.HS Results ï bilateral refer 
3. EHCP with  
 

2.4.2 PCP EHR-S downloads HS Results from Birthing Facility 
EHR-S and   

 
Alternative flow: PCP EHR-S downloads EHCP from EHDI-IS that 

indicates need for diagnostic audiology evaluation 

1. HS Results 
2. EHCP 

2.4.3. PCP EHR-S requests Guidelines from EHDI-IS for the follow-
up on abnormal results. 
 
Alternative flow: Birthing Facility EHR-S publishes Request for 
Guidelines into HIE  

 
Same as step 1.4.2 above 

1. Request for Guidelines for 
abnormal results follow-up 

2.4.4. Birthing Facility EHR-S receives Guidelines from EHDI-IS for 
the follow-up on abnormal results. 
 
Alternative flow: Birthing Facility EHR-S downloads Guidelines 
published by EHDI from HIE 
 
Same as step 1.4.3 above 

1. Guidelines for abnormal 
results follow-up 

2.4.5 PCP obtains Consents completes Risk Factor Assessment 
(RFA) and indicates that there are no known risk factors for 

delayed onset or progressive hearing loss. PCP communicates 
instructions to parent on audiology diagnostic assessment.  
 
PCP completes well child exam and enters exam data with RFA 
data into EHR-S. 

1. Consent for procedure 
2. Consent for information 
exchange 
3. Risk Factors Assessment 
Form 
4. Human readable instructions, 

education on diagnostic 
audiology evaluation  

5. Well-Child Visit Summary 
(XPHR or XDXMS) 
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2.4.6 PCP EHR-S generates a Referral with RFA for diagnostic 

audiology evaluation with the Audiologist  
1. Referral 
2. Risk Factors Assessment 

Form  

2.4.7 PCP EHR-S submits Referral with RFA data to Audiologist 
EHR-S 
 
Alternative flow: PCP EHR-S publishes Referral with RFA data to 
HIE.  

 

1. Referral 
2. Risk Factors Assessment 

Form 

2.4.8 PCP EHR-S receives updated EHCP with DAE Report from 
EHDI-IS and updates childôs EHR 

 
Alternative flow: PCP EHR-S receives DAE Report from Audiologist 
EHR-S and updates childôs EHR 
 
Alternative flow: PCP EHR-S receives Notification that EHCP with 
DAE Report is available in HIE 

 
Patientôs status is ñsevere bilateral sensorineural hearing lossò  

1. EHCP 
2. DAE Report 
3. Notification of EHCP with DAE 

report availability (XDS-MS) 
 

2.4.9 PCP EHR-S downloads updated EHCP with DAE Report from 
HIE and updates childôs EHR 

1. EHCP 
2. DAE Report 

2.4.10 PCP EHR-S receives Notification that DAE Surveillance 
Report and Quality Assessment Report are posted by EHDI-IS into 
HIE 
 
Alternative flow: PCP EHR-S receives Notification that DAE 

Surveillance Report and Quality Assessment Report are available 
in EHDI-IS 

 
Same as step 1.4.8 above 

1. Notification of DAE 
Surveillance Report and 
Quality Assessment Report 

2.4.11 PCP EHR-S downloads DAE Surveillance Report and 
Quality Assessment Report from HIE. PCP reviews reports 

 
Alternative flow: PCP EHR-S downloads DAE Surveillance Report 
and Quality Assessment Report from EHDI-IS. PCP reviews reports 

 
Same as step 1.4.9 above 

1. DAE Surveillance Report 
2. Quality Assessment Report 
3. Quality Measures 

 EHDI 2a 

 EHDI 2b 

 EHDI 3 

 EHDI 4a 

 EHDI 4b 

3.4.0 Public Health EHDI Program 

3.4.1 EHDI-IS generates the Alert that newborn has abnormal HS 

Results 
1. Alert on abnormal results  
2. HS Results 

3.4.2 EHDI-IS generates the EHCP for abnormal HS Results and 
publishes the EHCP in HIE 
 
Alternative flow: EHDI-IS generates the EHCP for abnormal HS 
Results and sends it to Birthing Facility EHR-S and PCP EHR-S 

1. EHCP for abnormal results 
2. HS Results 

3.4.3 EHDI-IS receives Request for Guidelines from Birthing Facility 
EHR-S /or PCP EHR-S 
 
Alternative flow: EHDI-IS receives Request for Guidelines from HIE 

 

1. Request for Guidelines 
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3.4.4 EHDI-IS sends Guidelines to Birthing Facility EHR-S or PCP 
EHR-S 
 
Alternative flow: EHDI-IS publishes Guidelines in HIE 

1. Guidelines 

3.4.5 EHDI-IS receives Referral with RFA for diagnostic audiology 
evaluation with Audiologist from Birthing Facility EHR-S or PCP 
EHR-S and updates childôs EHCP 
 
Alternative flow: EHDI-IS receives Notification of Referral from HIE 

1. Referral 
2. Risk Factors 
3. Notification of Referral 
4. Updated EHCP 

3.4.6 EHDI-IS downloads Referral with RFA from HIE and updates 
childôs EHCP 
 

1. Referral  
2. Risk Factors 
3. Updated EHCP 

3.4.7 EHDI-IS receives DAE Report from Audiologist EHR-S and 
updates childôs EHCP 
 
Alternative flow: EHDI-IS receives Notification of DAE Report from 
HIE 

1. DAE report 
2. Updated EHCP 
3. Notification of DAE Report 

3.4.8 EHDI-IS downloads DAE Report from HIE and updates childôs 

EHCP 
1. DAE report 
2. Updated EHCP 

3.4.9 EHDI-IS sends updated childôs EHCP to Audiologist EHR-S 
and PCP EHR-S 
 
Alternative flow: EHDI-IS publishes updated childôs EHCP in HIE 

1. Updated EHCP 

3.4.10 EHDI staff review EHDI-IS on a jurisdictionally defined 
periodic basis and generate  DAE Surveillance Report for newborns 
in the ñbilateral refer categoryò in EHDI-IS 

1. Aggregate summary: DAE 
Surveillance Report ï for 
period of time 

3.4.11 EHDI-IS generates Quality Assessment Report for newborns 

in the ñbilateral refer categoryò 
1. Quality Assessment report by 

provider, facility, jurisdiction ï 
for period of time 

2. Quality Measures 

 EHDI 2a 

 EHDI 2b 

 EHDI 3 

 EHDI 4a 

 EHDI 4b 
3.4.12 EHDI-IS publishes DAE Surveillance Report and Quality 

Assessment Report for newborns in the ñbilateral refer categoryò in 
HIE 

1. Aggregate summary: NHS 
Surveillance Report ï for 
period of time  

2. Quality Assessment report by 
provider, facility, jurisdiction ï 
for period of time 

5.4.0.  Audiology Clinic 

5.4.1 Audiologist EHR-S receives Referral with EHCP and HS 

Results for audiology diagnostic evaluation from Birthing Facility 
EHR-S or PCP EHR-S and reviews EHCP prior appointment  

 

1. Referral  
2. HS Results 
3. Risk Factors 
4. EHCP 

5.4.2 Audiologist EHR-S receives Referral with EHCP with HS 
Results and risk factors from PCP EHR-S  
 
Alternative flow: Audiologist EHR-S receives Notification that EHCP 
with HS Results and risk factors are available in HIE 

1. Notification of EHCP 
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5.4.3 Audiologist EHR-S reviews EHCP prior appointment 

 
Alternative flow: Audiologist EHR-S downloads Referral with EHCP 
with HS Results and risk factors from HIE 

1. Referral  
2. HS Results 
3. Risk Factors 
4. EHCP 

5.4.4 Audiologist obtains Consents; completes audiology evaluation 
indicating ñsevere to profound sensorineural hearing lossñ; 
schedules follow-up visits and provides referral to Early Intervention 
Services.  
 
 

1. Consent for procedure 
2. Consent for information 

exchange 
3. Evaluation Outcomes 
4. Follow-up visits schedule 
5. Referral to Early Intervention 

Services 

5.4.5 Audiologist enters DAE Report into EHR-S; communicates 

the evaluation outcomes and recommendations to parents; and 
provides parents with the visit summary, instructions and 
educational materials that can be uploaded into PHR-S 

1. DAE Report with follow-up 
visits schedule and referral to 
Early Intervention Services  

2. Human readable instructions, 
education on early intervention 
services 

5.4.6 Audiologist  EHR-S sends DAE Report to Birthing Facility 
EHR-S or PCP EHR-S, Public Health EHDI-IS and Early 
Intervention Services EHR-S   

 
Alternative flow: Audiologist  EHR-S publishes DAE Report in HIE 

1. DAE Report with follow-up 
visits schedule and referral to 
Early Intervention Services  

 

5.4.7 Audiologist  EHR-S receives EHCP updated based on the 
DAE Report from EHDI-IS and updates childôs EHR 

 
Alternative flow: Audiologist  EHR-S receives Notification that 
EHCP updated based on the DAE Report is available in HIE 

1. EHCP updated based on the 
DAE Report 

2. Notification of updated EHCP 

5.4.8 Audiologist  EHR-S downloads EHCP updated based on the 

DAE Report and updates childôs EHR 
1. ECHP 

5.4.9 Audiologist  EHR-S receives Notification that DAE 
Surveillance Report and Quality Assessment Report are posted by 
EHDI-IS into HIE 
 
Alternative flow: Audiologist  EHR-S receives Notification that DAE 

Surveillance Report and Quality Assessment Report are available 
in EHDI-IS 
 

Same as steps 1.4.8 and 2.4.10 above 

1. Notification of DAE 
Surveillance Report and 
Quality Assessment Report 

5.4.10 Audiologist EHR-S downloads DAE Surveillance Report and 
Quality Assessment Report from HIE. PCP reviews reports 

 
Alternative flow: Audiologist EHR-S downloads DAE Surveillance 
Report and Quality Assessment Report from EHDI-IS. PCP reviews 
reports 
 
Same as steps 1.4.9 and 2.4.11 above 

1. DAE Surveillance Report 
2. Quality Assessment Report 
2. Quality Measures 

 EHDI 2a 

 EHDI 2b 

 EHDI 3 

 EHDI 4a 

 EHDI 4b 

5.4.11 Audiologist  EHR-S receives Notification that DAE 
Guidelines are posted by EHDI-IS into HIE 
 
Alternative flow: Audiologist  EHR-S receives Notification that DAE 
Guidelines are available in EHDI-IS 
 

1. Notification of DAE Guidelines 
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Same as steps 1.4.8 and 2.4.10 above 

5.4.12 Audiologist EHR-S downloads DAE Guidelines from HIE. 
PCP reviews reports 
 
Alternative flow: Audiologist EHR-S downloads DAE Guidelines 
from EHDI-IS. PCP reviews reports 

 
Same as steps 1.4.9 and 2.4.11 above 

1. DAE Guidelines 

4.4.0.  Patient, Caregiver 

4.4.1 Parent receives Referral for diagnostic audiology evaluation 
with instructions and educational materials from Birthing Facility 
staff or PCP EHR-Ss to post into PHR-S 
 
Alternative flow: Parent downloads Referral  for diagnostic 
audiology evaluation with instructions and educational materials 
from EHDI-IS to post into PHR-S 

 
Same as steps 4.2.1 in Use Case 2 -referral 

1. Referral for DAE 
2. Human readable instructions, 

education on diagnostic 
audiology evaluation 

4.4.2 Parent receives from Audiologist EHR-S to post into PHR-S 

the DAE Report with follow-up visits schedule; referral for Early 
Intervention Services; instructions and educational materials  
 
Services; instructions and educational materials  
 
Same as step 4.2.1 in Use Case 2 ï EHCP 

1. DAE Report with follow-up 
visits schedule and referral to 
Early Intervention Services  

2. Human readable instructions, 
education on early intervention 
services 

4.4.3 Parent uploads into PHR-S the DAE Report with follow-up 

visits schedule; referral for Early Intervention Services; instructions 
and educational materials  
 

1. DAE Report with follow-up 
visits schedule and referral to 
Early Intervention Services  

2. Human readable instructions, 
education on early 
intervention services 

4.4.4 Parent receives from EHDI-IS to post into PHR-S the EHCP 

updated based on the diagnostic audiology evaluation (DAE 
Report); with follow-up visits schedule; referral for Early Intervention 

1. EHCP updated based on DAE 
report with follow-up visits 
schedule and referral to Early 
Intervention Services  

2. Human readable instructions, 
education on early 
intervention services 

4.4.5 Parent downloads into PHR-S the EHCP updated based on 

the diagnostic audiology evaluation (DAE Report); with follow-up 
visits schedule; referral for Early Intervention Services; instructions 
and educational materials 
 
Same as step 4.2.1 in Use Case 2 -EHCP 

1. EHCP updated based on DAE 
report with follow-up visits 
schedule and referral to Early 
Intervention Services  

2. Human readable instructions, 
education on early intervention 
services 2. EHCP  

4.4.6 PHR-S receives Notification that DAE Surveillance Report, 

Quality Assessment Report and new Guidelines are posted by 
EHDI-IS into HIE 
 

Same as step 4.2.2 in Use Case 2 - Notification 

1.Notification of availability of 
DAE Surveillance Report, 
Quality Assessment Report 
and Guidelines 
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4.4.7 Caregiver downloads HS Surveillance Report, Quality 
Assessment Report and Guidelines into PHR-S 
 
Same as step 4.2.3 in Use Case 2 

1. Aggregate summary: HS 
Surveillance Report  

2. Quality Assessment Report 
3. Guidelines 

Entry Condition Birthing Facility EHR-S generates Alert that NHS test results are bilateral refer. 

 
Alternative: EHDI-IS generates Alert that NHS test results are bilateral refer. 

Exit Conditions: Child is referred to Early Interventions Services  
 
EHR-Ss (Birthing Facility, PCP and Audiologist) receive from EHDI-IS 
(download from HIE) EHCP updated based on the diagnostic audiology 

evaluation (DAE Report); and update childôs EHR 
 
EHDI-IS published into HIE DAE Surveillance Report and Quality Assessment 

Report, Guidelines  
 
Birthing Facility Risk Manager, PCP and Audiologist download DAE 
Surveillance Report and Quality Assessment Report from HIE into their EHR-Ss 
 

Caregiver downloads EHCP updated based on the diagnostic audiology 
evaluation (DAE Report) into PHR-S 

 
Caregiver downloads DAE Surveillance Report and Quality Assessment Report 
from HIE into PHR-S 

 

 
 505 

Use Case 5: Clinical Surveillance Monitoring for Delayed, Progressive or Incident-
based Hearing loss  
Maria was in the Newborn Intensive Care Unit (NICU) for 14 days at the Bay City Memorial 
Hospital.  She has her NHS at the birthing facility done prior to discharge (Use Case 1). At the 
first well-child visit (Use Case 2), Dr. Simpson reviews Mariaôs NHS results from the birthing 510 

facility (ñpass right; pass leftò using automated auditory brainstem responses as the screening 
methodology) and EHCP generated by EHDI-IS which states ñnormal hearing with risk factor 
due to NICU stay greater than five days.ò  Mariaôs EHCP also states: ñThe timing and number of 
hearing re-evaluations for children with risk factors should be customized and individualized 
depending on the relative likelihood of a subsequent delayed-onset hearing loss. Every child 515 

with one or more risk factors should have at least one diagnostic audiology evaluation by 24 
months.ò20 Dr. Simpson notes in EHR-S that Maria should be rescreened at six months of age 
(Use Case 3). The timing and number of hearing evaluations for Maria are based on the 
likelihood of progressive loss.   
 520 

At 6 months, Dr. Simpson refers Maria to be rescreened (Use Case 3).  He also performs the 
risk assessment during this visit (Use Case 2). The results are ñpass right; pass leftò (normal 
hearing screening) for the screening.  These findings are sent to the public health EHDI-IS to 
update Mariaôs EHCP.  
 525 

                                                      
20
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At 22 months, Maria was hospitalized with the diagnosis of Meningitis - a leading cause of 
acquired hearing loss.  Following her recovery, Dr. Simpson refers her for an audiologic 
diagnostic evaluation to an Audiologist (Use Case 4).  Mariaôs diagnostic audiology evaluation 
by Anne Audiologist using age-appropriate test techniques shows a profound unilateral hearing 
loss. Maria is referred to Early Interventions Services. 530 

 
As it was marked in the description of clinical processes above, this Use Case represents a 
combination of the following Use Cases depicted in this Profile: 

Use Case 1: Newborn Hearing Screening 
Use Case 2: Normal Newborn Hearing Screening Results; No Risk Factors  535 

Use Case 3: Newborn Hearing Screening Not Complete at Birth or Referred for Rescreen 
Use Case 4: Short-Term Care Follow-up: Audiologic Diagnosis and Referral to Early 

Intervention 
 
Table X.2-5presents workflow, data categories and data flow by event and by stakeholder in this 540 

Use Case 5. 
 

Table X.2-5 Use Case 5: Short-Term Care Follow-up: Audiologic Diagnosis and Referral 
to Early Intervention 

Flow of Events Data Categories by Events 

 
1.5.0 Birthing Facility 

 

Use Case 1: Newborn Hearing Screening describes events for the NHS at the birthing facility 
done prior to discharge in this Use Case. The data content should include risk factors 
associated with newbornôs stay at NICU. 

 

 
2.4.0 Primary Care Provider 

 

Use Case 2: Normal Newborn Hearing Screening Results; No Risk Factors describes events for 
the 1ST well child care visit at PCP (pediatrician) office in this Use Case. Additional step 
should be added at the start of the Use Caseôs workflow for the PCP EHR-S to generate alert 
about newbornôs stay at NICU as a risk factor for hearing loss. 
 

3.4.0 Public Health EHDI Program 

Use Case 1; Use Case 2; and Use Case 4: Short-Term Care Follow-up: Audiologic Diagnosis and 

Referral to Early Intervention describe events for the Public Health EHDI Program in this Use 
Case.  
 

5.4.0.  Audiology Clinic 

Use Case 4: Short-Term Care Follow-up: Audiologic Diagnosis and Referral to Early 

Intervention describes events for the diagnostic audiology evaluation conducted by the 
Audiologist in this Use Case.  
 

4.4.0.  Patient, Caregiver 

Use Cases 1 through 4 describe events for parents in this Use Case 
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Entry Condition Child is born. Childôs record is established in the Birthing Facility EHR-S 

Exit Conditions: SAME AS IN USE CASE 4: 

 
Child is referred to Early Interventions Services  
 
EHR-Ss (Birthing Facility, PCP and Audiologist) receive from EHDI-IS 
(download from HIE) EHCP updated based on the diagnostic audiology 

evaluation (DAE Report); and update childôs EHR 
 
EHDI-IS published into HIE DAE Surveillance Report and Quality Assessment 

Report Guidelines  
 
Birthing Facility Risk Manager, PCP and Audiologist download DAE 
Surveillance Report and Quality Assessment Report from HIE into their EHR-Ss 
 
Caregiver downloads EHCP updated based on the diagnostic audiology 
evaluation (DAE Report) into PHR-S 

 
Caregiver downloads DAE Surveillance Report and Quality Assessment Report 
from HIE into PHR-S 
 

 

 

X.3 Actors/Transactions 545 

This profile implements the workflow described in the Use Cases above using the following 
Profile Actors:  
 

1.1 EHCP Content Creator: The EHCP Content Creator Actor is responsible for the 
creation of content and transmission of the EHCP to a EHCP Content Consumer.  550 

1.2 EHCP Content Consumer: A EHCP Content Consumer Actor is responsible for 
viewing, import, or other processing of EHCP content created by a EHCP Content 
Creator Actor.  

 
2.1 EHDI Quality Measures Content Creator: The EHDI Quality Measures Content Creator 555 

Actor is responsible for the creation of content and transmission of the EHDI Quality 
Measures to a EHDI Quality Measures Content Consumer. 

2.2  EHDI Quality Measures Content Consumer: A EHDI Quality Measures Content 
Consumer Actor is responsible for viewing, import, or other processing of EHDI Quality 
Measures content created by a EHDI Quality Measures Content Creator Actor. 560 

 
3.1 Knowledge Resource: The Knowledge Resource is the system responsible for holding 

the knowledge information and responding to requests from the Knowledge Requestor 
3.2. Knowledge Requestor: The Knowledge Requestor Knowledge Requestor: is 

responsible for formulating and transmitting contextual requests for information about a 565 

medical concept to the Knowledge Resource. 
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4.1 Distribution Message Receiver: The Distribution Message Receiver  is responsible for 
receiving and processing the communications from the Distribution Message 
Transmitter. 570 

4.2 Distribution Message Transmitter: Distribution Message Transmitter is responsible for 
transmitting the source data that is communicated to the Distribution Message Receiver. 

 
EHCP Content Creator initially is created by the Public Health EHDI-IS. The EHCP (EHCP) 
updates may be further created by the EHR-Ss or Public Health EHDI-IS. 575 

 
EHCP Content Consumer will generally be consumed by the PCP, Audiologist or other 
provider of services EHR-Ss, but in cases where ongoing Care Plans are coordinated by Public 
Health, this may also be continuously instantiated by the Public Health EHDI-IS. 
 580 

EHDI Quality Measure Content Creator will generally be created by the Public Health EHDI-
IS.  
 
EHDI Quality Measure Content Consumer may be implemented by the EHR-S or by the 
Public Health EHDI-IS or their decision support systems. 585 

 
Knowledge Requestor will generally be instantiated by a Providerôs EHR-S (Birthing Facility, 
Primary Care Provider; Audiology or other specialists). 
 
Knowledge Resource will generally be instantiated by the Public Health EHDI-IS or another 590 

entity (e.g. HIE) on behalf of Public Health. 
 
Distribution Message Transmitter will generally be instantiated by the Public Health EHDI-IS 
or by another entity (e.g. HIE) on behalf of Public Health. For Early Hearing Detection and 
Intervention, this actor will be used to transmit the PDF-formatted Quality Assessment Report. 595 

 
Distribution Message Receiver will generally be instantiated by the Providerôs EHR-S (Birthing 
Facility, Primary Care Provider; Audiology or other specialists). For Early Hearing Detection and 
Intervention, this actor will be used to receive the PDF-formatted Quality Assessment Report. 

 600 

The following transactions were identified for the selected Use Cases: 

 

1. Share EHCP content 

2. Share EHDI quality measures 

3. Request medical knowledge 605 

4. Send distribution message 

 
The following actors were identified for the selected Use Cases by transaction: 

 

Figure X.3-1 shows the actors directly involved in the EHDI Content Profile and the relevant 610 

transactions between them.  Other actors that may be indirectly involved due to their 
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participation in ITI XDS.b, XDR, XDM, DRR, PCC PCCP, or QRPH RPE, etc. are not 
necessarily shown. 

 

 

Knowledge 

Requestor 

Share Care Plan 

Content 

ITI XD*, DRR, 

NAV, DSUB  

PCC PCCP 

QRPH RPE  

Share EHDI 

Measure 

QRPH RPE 

EHDI Care Plan 

Content Creator Knowledge Resource 

EHDI Care Plan 

Content Consumer 

 Request  

Medical 

Knowledge 

QRPH_X [1] 

EHDI Quality 

Measure Content 

Consumer 

EHDI Quality 

Measure Content 

Creator 

 

Distribution 

Message 

Transmitter 

Distribution 

Message 

Receiver 

 Send 

Distribution 

Message 

QRPH_Y [1] 

 615 

Figure X.3-1.  Early Hearing Detection and Intervention (EHDI) Actor/Transaction Diagram 

Table X.3-1 lists the transactions for each actor directly involved in the EHDI Profile. In order to 
claim support of this Content Profile, an implementation must perform the required transactions 
(labeled ñRò). Transactions labeled ñOò are optional.  A complete list of options defined by this 
Profile and that implementations may choose to support is listed in Volume I, Section X.4. 620 

 

Table X.3-1  EHDI Integration Profile - Actors and Transactions 

Actors Transactions Optionality Section in Vol. 2 

Knowledge Requestor Request Medical Knowledge R
 

Z.1 

Knowledge Resource Request Medical Knowledge R
 

Z.1 

Distribution Message 
Transmitter 

Send Distribution Message R
 

Z.2 

Distribution Message 
Receiver 

Send Distribution Message R Z.2 
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EHCP Content Creator  
The sharing or transmission 
of content or updates from 
one actor to the other is 
addressed by the use of 
appropriate IHE profiles 
described in the section on 
Content Bindings with XDS, 
XDM, XDR, DRR, DSUB, 
PCC PCCP, and QRPH 
RPE.   

R ITI TF 

PCC TF 

QRPH TF 

EHCP Content 
Consumer 

The sharing or transmission 
of content or updates from 
one actor to the other is 
addressed by the use of 
appropriate IHE profiles 
described in the section on 
Content Bindings with XDS, 
XDM, XDR, DRR, DSUB, 
PCC PCCP, and QRPH 
RPE.   

R ITI TF 

PCC TF 

QRPH TF 

EHDI Quality Measure 
Content Creator 

The sharing or transmission 
of content or updates from 
one actor to the other is 
addressed by the use of 
appropriate IHE profiles 
described in the section on 
Content Bindings with 
QRPH RPE.   

R QRPH TF 

EHDI Quality Measure 
Content Consumer 

The sharing or transmission 
of content or updates from 
one actor to the other is 
addressed by the use of 
appropriate IHE profiles 
described in the section on 
Content Bindings with 
QRPH RPE.   

R QRPH TF 

Document Source, a Portable Media Creator, Referral Requestor, a Process State Manager, 
and a Process Activity Executor may embody the EHCP Content Creator Actor.  

A Document Consumer, a Document Recipient,  a Portable Media Importer, a Referral 625 

Dispatcher, a Document Metadata Notification Recipient, a Document Metadata Subscriber, a 
Process State Manager, and Process Activity Executor may embody the EHCP Content 
Consumer Actor.  

A Process Definition Manager may embody the EHDI Quality Measure Content Creator. A 
Process State Manager may embody the EHDI Quality Measure Content Consumer.  630 

The EHCP may be the subject of the Notification of Document Availability in ITI TF_2.2.12 
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Anyone who communicates the care plan and or results needs systems that implement the 
EHCP Content Creator. Thus the birthing facility EHR-S and public health EHDI-IS will require 
EHCP Content Creator. The EHR-S supporting the audiology or primary care provider 635 

responsible for acting on the EHCP will require EHCP Content Consumer.  
 
 

X.4 Options 
Options that may be selected for this Profile are listed in the Table X.4-1 along with the Actors to 640 

which they apply.  Dependencies between options when applicable are specified in notes. 
 

Table X.4-1 EHDI - Actors and Options 

Actor  Option  Section  

EHCP Content 
Consumer  

View Option (See Note 1) 

Document Import Option (See Note 1) 
Section Import Option (See Note 1) 
Discrete Data Import Option (See Note 1) 

PCC TF-2: 
3.0.1 

PCC TF-2: 
3.0.2 
PCC TF-2: 
3.0.3 
PCC TF-2: 
3.0.4 

EHCP Content Creator  No options defined   

EHDI Quality Measure 
Content Creator 

No options defined  

EHDI Quality Measure 
Content Consumer 

View Option (See Note 1) 

Document Import Option (See Note 1) 
Section Import Option (See Note 1) 
Discrete Data Import Option (See Note 1) 

PCC TF-2: 
3.0.3 
PCC TF-2: 
3.0.4 

Note 1: The Actor shall support at least one of these options. 

 645 

 

X.5 Groupings 

X.5.1 Cross Enterprise Document Sharing, Media Interchange and Reliable 
Messages  

Actors from the ITI XDS.b, XDM and XDR profiles embody the Content Creator and Content 650 

Consumer sharing function of this profile. A Content Creator or Content Consumer MAY be 
grouped with appropriate actors from the XDS.b, XDM or XDR profiles, and the metadata sent 
in the document sharing or interchange messages has specific relationships to the content of 
the clinical document described in the content profile.  
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 655 

X.5.2 Notification of Document Availability (NAV)  

A Document Source should provide the capability to issue a Send Notification Transaction per 
the ITI Notification of Document Availability (NAV) Integration Profile in order to notify one or 
more Document Consumer(s) of the availability of one or more documents (EHCP and related 
visit summaries) for retrieval. One of the Acknowledgement Request options may be used to 660 

request from a Document Consumer that an acknowledgement should be returned when it has 
received and processed the notification. A Document Consumer should provide the capability to 
receive a Receive Notification Transaction per the NAV Integration Profile in order to be notified 
by Document Sources of the availability of one or more documents (EHCP and related visit 
summaries) for retrieval. The Send Acknowledgement option may be used to issue a Send 665 

Acknowledgement to a Document Source that the notification was received and processed.  

X.5.3 Document Digital Signature (DSG)  

When a Content Creator Actor needs to digitally sign a document in a submission set, it may 
support the Digital Signature (DSG) Content Profile as a Document Source. When a Content 
Consumer Actor needs to verify a Digital Signature, it may retrieve the digital signature 670 

document and may perform the verification against the signed document content. 

 

X.5.4 Shared Value Set (SVS)  

A Content Creator Actor and Content Consumer Actor may support the Shared Value Set (SVS) 
Integration Profile to receive a common, uniform nomenclature managed.   675 

 

X.5.5 Content Bindings for RFD  

The Retrieve Form for Data Capture Profile (RFD) provides a method for gathering data within a 
userôs current application to meet the requirements of an external system. RFD supports the 
retrieval of forms by a Form Filler from a Form Manager optionally using pre-population data 680 

280 sent from the Form Filler and then further describes display and completion of a form, and 
return of instance data from the Form Filler to the Form Receiver as well as optionally to a Form 
Archiver. This content profile MAY be bound to the pre-population data transaction described in 
RFD. [For more details on these profiles, see the IHE IT Infrastructure Technical Framework]. 

 685 

X.5.6 Document-based Referral Request (DRR)  

The Document-based Referral Request (DRR) provides a method for transmitting referral 
requests across organizational boundaries and specifies the documents describing a referral 
request.  Referrals associated with EHDI follow-up MAY be conveyed using the DRR referral 
request method. Where DRR is used to convey the referral request, the referral request SHALL 690 

contain the referral document as specified by DRR (IHE-PCC XDS-MS) and the EHCP.  
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X.5.7 Document Metadata Subscription (DSUB)  

The Document Metadata Subscription (DSUB) describes the use of subscriptions within an XDS 
Affinity Domain or across communities. A Document Metadata Subscriber may subscribe on 695 

behalf of the Document Metadata Notification Recipient to receive notifications about the 
availability of documents based on specific criteria. A Document Metadata Notification Broker 
keeps track of the subscriptions and sends the appropriate notifications based on the 
registration of objects in an XDS Document Registry. Subscriptions exist for a certain period of 
time and can be cancelled.  A provider or public health authority may utilize DSUB to subscribe 700 

to EHCPs and EHCP updates. 

 

X.5.8 Patient Centered Coordination Plan (PCCP)  

The EHCP may be used to hold the coordiation plan content for hearing screening support of 
the Patient Centered Coordination Plan (PCCP). 705 

  

X.5.9 Retrieve Process for Execution (RPE)  

The Retrieve Process for Execution (RPE) is a supports collaborative workflow or collaborative 
process management. The EHDI Quality Measure may be used to support specifications used 
by the process definition manager to direct the care plan decisions. The EHCP may be 710 

supported by the Process Activity Executor and the Process State Manager to manage the 
collaborative management of hearing screening follow-up care.  

 

X.6 Security Considerations 

X.6.1 Basic Patient Privacy Consents (BPPC)  715 

The Basic Patient Privacy Consents (BPPC) profile provides a mechanism to record the patient 
privacy consent(s), a method to mark documents with the patient privacy consent that was used 
to authorize the publication, and a method for document consumers to enforce the privacy 
consent appropriate to the use. Parental consents associated with the hearing screening 
workflow should be captured and communicated using BPPC, and these should be included in 720 

the EHCP metadata. 

X.6.2 Document Digital Signature (DSG) 

The Document Digital Signature (DSG) profile provides a mechanism to assure non-repudiation 
of origin for a given document. The EHCP may be used where required by jurisdiction policy. 

 725 

X.9 Process Flow  

 

Figure X.9-1 presents process flow described in Use Cases 1-5 above. 
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Figure X.9-1.  Early Hearing Detection and Intervention Process Flow  730 

 
 

Appendix A Actor Summary Definitions 
Knowledge Requestor: formulates and sends a contextual request for information about a 
medical concept.  735 

Knowledge Resource: The system that holds the knowledge information and responds to 
requests from the Knowledge Requestor 

Distribution Message Transmitter: The source of data that is communicated to the 
Distribution Message Receiver 

Distribution Message Receiver: The recipient of  communications from the Distribution 740 

Message Transmitter 

 

Appendix B Transaction Summary Definitions 

Retrieve Medical Knowledge: The Retrieve Medical Knowledge Transaction specifies the 
query and receipt of medical knowledge from an authoritative source  (e.g. Public Health 745 

Authority). This medical knowledge is is not patient specific, though the retrieval query for the 
knowledge may contain patient-specific content.  
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Send Distribution Message: The Send Distribution Message Transaction supports the 
distribution of content from an authoritative source  (e.g. Public Health Authority). This may be 
leveraged for emergency distribution messages and for informative health status for a monitored 750 

population (e.g. hearing screening conformance status). 

 

Appendix C Hearing Screening Decision Detail 

 

Figure X.9-2 LOINC Codes for Newborn Hearing Screening: Pass with No Risk Factors 755 
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Figure X.9-3 LOINC Codes for Newborn Hearing Screening: Pass with Risk Factors for 
Delayed Onset, Progressive or Incident-based Hearing Loss 

 

 760 

Figure X.9-4 LOINC Codes for Newborn Hearing Screening: Refer (does not pass) 
Hearing Screening or Medical Exclusion for Screening 
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Figure X.9-5 LOINC Codes for Newborn Hearing Screening: Screen Technically 765 

Inadequate or Not Completed. 

 

 


















































































































































































































