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Foreword

This is a supplement to tierthcominglHE Quality, Research and Public Health Technical
Framework. Each supplement undergoes a prod¢gagic comment and trial implementation
before being incorporated into the volumes of the Technical Frameworks.

This supplemens submitted for Public Commehetween June 4 and JulyZ))10. Comments
are invited and may be submitted to the IHE forutns a
http://forums.rsna.org/forumdisplay.php?f=5&8order to be considered in development of the
Trial Implementatiorversion of the supplement comments mustdoeived by July 06, 2010.
Pleag use the Public Comment Template provided in the thread and submit comments by
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 arands text by additiorbfld underline) or removal beld-strikethrough), as well as
addition of | arge new sections introduced by
which for readabilityarenot bolded or underlined.

ABoxedo i nesttesample belownirgicateitokhe VVolume Editor how to integrate the
relevant section(s) into the relevant Technical Framework volume:

Replace Section X.X by the following: |

General information about IHEanbe found atwww.ihe.net

Information about théHE Quality, Research and Public Heattimbe found at:
http://www.ihe.net/Domains/index.cfm

Information about the structure of IHE Technical Frameworks and Supptscanbe found at:
http://www.ihe.net/About/process.cfamdhttp://www.ihe.net/profiles/index.cfm

The current version of the IHE Technical Femorkcanbe found at:
http://www.ihe.net/Technical Framework/index.cfm

Rev.1.0 - 201006-04 Copyright © 2010: IHE International


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 Supplemefiarly Hearing Detection and Intervention: Scregnin
ShortTerm Care, and Clinical Surveillance for Hearing LSHDI)

CONTENTS
INTRODUGCTION. ...ttt e ettt e et ettt e ettt e e e e e s st ma b e et e e e 4442 sk b e et e e e e e aasbe s ems st e e e e e e nn b e eeeeeeesnsbneeemeeeeeesannrnneeaeesd 4
OPENSSUES ANDUESTIONS ......tttttttttteeeeeasaaaassttsseeetteaasassaasasbsnsseseeeeeeaesesaaass st bebe e e ee et eaeessesaannnbbsrneeeaaaanaeesans 5
OO =11 3] =1 T TP PP POPTPPPPPPPPPTPI 5.
VOLUME T PROFILES..... .ttt e ettt et e e e 4 e sttt e e e e a4 e sm s bee et et e e e e e ansbbeeeeaeeesnnnbeeeaeameeeeaannes 7
1.1.5 COPYIGNT PEIMMISSIONS. ... .teeiieiitiiet ettt ettt e s sttt e e s nn e et e e s anbbn e e e s annneeeenan 7
2. THISTORY ORNNUALCHANGE .....tttttttita e e s e e e e e e aeaeaeeeeeeeeeeeesebsbebabaas s e o e o e e e e e e e e eaeaaeaeaeeeeaenssbebababann e e e e e e e s 7
X.0 EARLY HEARINGIEETION AND INTERVEDN: SCREENING, RFOERM CARE, AND COAIL
SURVEILLANCE FORRIERS LOSS PROFILE......cco ettt m e 8
K. LPURPOSE ANBEOPE ....cttttttttttitiaaassssseeeeeeetaeseseseeeeesessssssss e s s s s e s e e e e e eeeaaeaeteneeessssssnsnbnennnnn i an s e e e eeeeeeenees 8
DA S = 0N = J TP PP PP PPPPPPPPP 10
X . BACTORF RANSACTIONS . 1.ttt tteeeeeetiaiuesttetreeeeeeteeeesssaaassstaeeeeeeaaaaeeesssaaassntesseeetaeeeeessessnnssssssssneeeeeesessnmnnnnssnes 29
X AOPTIONS. .. ettttttetttetut e s e eaeeaeaeeeeeeeeeeeeeeeeeebebs s s o e o e e e e e e e e aaeeeeeeaaeeeee s e e bebebas e e aeenaeeeaeeaeeeeeeeeeeenennnes 33
X DGoROUPINGS. ..cceetetttttuttttttit i aaaa e e e e e e e aeeeeeeeee et eeee et e tatass s aa s o e o e oo e e e e e e aaaeeeeeee et eeeeebebebabnb e e e e e eeeaaeaaaaaaees 33
X.5.1 Cross Enterprise Document Sharing, Media Interchange and Reliable Messages................... 33
X.5.2 Notification of Document Availability (NAV).....ccooii i e e e e e e e e e e e eeeeaaanns 34
X.5.3 Document Digital Signature (DSG).....ccoeeiiiieiee e e et s e e e e e e e e e e e e e e e e e e e e e e e 34
X.5.4 Shared ValuE St (SV.S)....uuueiiiiiiiiiiiiiiiiia i et e i et e e e e e e e e et et et e et s s s s s e seaeaeeaaaeeeeeeerseenenenns 34
X.5.5 Content BindiNgs fOr RED.........uuiiiii et sbre e 34
X.5.6 DocumeHrbased Referral REQUEEDIRR).......ccoiiiiiiiiiiiieee e 34
X.5.7 Document Metadata Subscription (DSUB).........uuviiiiiiiiiiee e 35
X.5.8 Patient Centered Coordination Plan (PCCPR).......oocuuiiiiiiiiiiiiie it 35
X.5.9 Retrieve Process for Execution (RPE).........ccoo i 35
X.OFECURITOONSIDERATIONS ....cettttttteeennunnnesennn e aaaaaaasasaeaaaaaeatesaestetesessss e aa s s e s eaeeaaeteteteeeeeenaesssnnnnnssnnnnss 35
X.6.1Basic Patient Privacy Consents (BRRPC)........oooi i 35
X.6.2 Document Digital Signature (DSG).....ceieiieiiiie e et r e e e e e e e e e e e e e e e e e e e e e e 35
D8 2T0 T =1 < 0 1 SRR 35
APPENDIX A ACTOR SUARY DEFINITIONS......utiiiieiiiiiiiiie e e ettt e e e s stteee e e e s ame e s sneteeeeaeessnnsnneeeaeesameans 36
APPENDIX B TRANSATN ISUMMARY DEFINITGL......ocoiiiiiiiiiiiiee i eiee e e e s e smnieee e e e e e snnneeeeee s 36
APHENDIX C HEARING SERIEG DECISION DHTAL.....ctiiiiiiiiiiiiee ettt smibeee e e anaane e 37
VOLUME 2 TRANSACTIONS AND GENT MODULES ..o 41
3. YRETRIEVIIEDICAKNOWLEDGE. .......ccciiiiiiiiiiiiiiiiiintiiiiias s s s s se s e s e e e e e aeeeeeeeeeeesensssnnnnnnnnnnnasseseseeseeeeeeseeeeeeen A0
T A ST oo o= PO PP PP P PO PPPPPPPPPRPRD 41
B.Y. 2 USE CASE ROIES.......ceeiiiiiiiiiiie e ee ettt e e e e e e e e e se st e e e e ee e e e e s ana— e e e et e e aeeeeeeanannnrraarraerees 41
3.Y.3 Referenced Standard............euviiiieiiiiiie i e e e e e e e e e s e nnnnrnne 42
R A (o1 (T = Toda (o] g B = o | =T o F TP PPPRRPTRTIOE 43
3. Y IEN DD S TRIBUTIOMESSAGE. ...ttt it eeeeeeeeee e ettt etette ettt e e e e e e e e e e e et et ettt eeeeeeetebsebabe b ae e e e e e e e eeaeeaaaaaaaaeees 44
T 0 R S Tolo ] o= PP PP P PP PR TP PP PP PR 44
.Y 2 USE CASE RQAIES ...ttt ettt e e e e e e e et e e e e e e e e e e e e benneeaeeeas a4
3.Y.3 ReferaBd StanTard.............ueiiiiiiieiiiiiie e e e e e eaae e e e e s e nnannrnne 45
O A A 101 o =Tt i {o T T DI T= o = 1 PR PPRRP 45

Rev.1.0 - 201006-04 Copyright © 2010: IHE International



95

100

105

110

115

120

125

130

135

IHE Technical Framework Supplemefiarly Hearing Detection and Intervention: Scregnin
ShortTerm Care, and Clinical Surveillance for Hearing LSHDI)

3.Y.5 Security CONSIAEIatIQNS . ....ccuiiiieiiiiiiiiiiiiiiieie e et rr e e e e e e e e s s s senerereeeeeeeeaseessssnnnnnseseeeeeeees A0
5 NAMESPACES AND VOUBBRIES.......ccooiiiiieiiie e imree sttt 47
B LIHEFORMATOODES ...t e iutteeiteeestreesssseee st e e sse e e s st e st et e ss e e e aabe e e amse e e sm R e e e sane e e e anre e e nsneeennne e e nnneeennneeennreeend 47
6.2 FOLDERBONTENTVIODULES. ... cetiiitiieiteeesstee e st e e st e st e st e e s e e e st e e smne e e ssne e e asne e e sneeesnne e e nnneeanneeennreeend 48
6.2.Y <Folder SPecCifiCation NAMER..........uiiiiiiiiie et e e e e e e enees 48
6.3HL7VERSIOR.0 CONTENMODULES......ciiiiittttitiieiieees s e s s e sttt e e e e e s s ss st et e e e e e e s s s s nr s nreeenaeeees 48
6.3.1 CDA Document CoNtENt MOUUIES. .......uiiiiiiieiee ittt e e e e e e s e eareeeaaaeeeas 48
6.3.2 CDA Header Content MOGUIES........coiiiiiiiie ittt e e snee e 59
6.3.3 CDA Section CoNteNt MOULIES.........cvviiiiiie et e e e 60
6.3.4 CDA Entry Content MOAUIES............oo it r e e e e e e e e e s s r e e e e e e e e e e e e s nnnnrneneees 60
6.3.5 Structured Document CONtAVIDAUIES ...........ovviiiiiiiiiie e 60
6. 4EHDHQMHFFORMATTEIVIEASURES. ... ..o iiiiiiiiiit et eeeeetttettte s s s s s s e e e e e e e e e e e e e eeaeeeeeeeebebababasennan e e e e e e e eaeeeaeaas 62
6.4.1 EHD1a Hearing Screening Prior to Hospital DiSCharge.............coooiiiieeiiiiiiiiieciie e 62
6.4.2 EHD1b Hearing Screening Refer Rate at Hospital DiSCharge..........cccooocvvveeeiiiiiiennieee e 71
6.4.3 EHD1c Outpatient Hearing Screening of Infants (Screening is not €mu@efore Hospital Discharge
Lol BT (=T g (=T I 0T g Yol (== o1 o ) SN 84
6.4.4 Infants Identified with Risk Factors within the Medical Home (E&JDI...............cooovviiiiieiiiiininnn! 91
6.4.5 Infants Identified with Risk Factors and Have an Audiological DiagnositHDI....................... 98
6.4.6 EHDB Audiologic Evaluation no Later than 3 Months of Age...........coeiviiiiiiiiiiiiiee e 108
6.4.7 EHD4a Newborns with Hearing Loss Referred to Early Intervention within 6 Manths............. 117
6.4.8 EHD4b Referral to Early Intervention within #®urs of Audiologic Diagnosis or as Jurisdictionally
Ly=To U= To P TP PP PTPPPPRPN 126
(ORS10 L ad ad o V /A U =S = TSSO UPPPTT 137
6.5.A JCHEHDI RiSK FaCtOrs (LOING).....uveeiteeeiireesieee ettt e e snnee e 137
6.5.B EHDI Risk Factors (SNONEDdING/SIitUation)...............uuuuuuiiiiiiiieiieieeeeeeeeeeeeeeeeeeeeeeeeeeneennns 137
6.5.C Risk Factors (SNOMBEBYOCEUUIES)........ciiiiuuiiieeiiiieteee ettt e ettt e et ee e e et e e e s aibbeeee s annreeeeas 138
6.5.D Risk Factors (Facility Location of NICU)..........coiiiiiiiiiiiiiie e 138
6.5.E EHDI Newborn Hearing ProCEALIIE...........oo ittt e 138
6.5.F EHDI Newborn Hearing Screening Method............oocuiiiiiiiiiii e 138
6.5.G EHDI Newborn Hearing Screening RES@EL..................ovvviiiiiiiiiiii, 139
6.5.H EHDI Newborreldring Screening Res@IRIght..............ouvviiiiiiiiiie e, 139
6.5.1 EHDI Newborn Hearing Loss Diagnosis (JCD).........uuuuruiiiieieiiie e 139
6.5.J EHDI Newborn Hearing Loss Diagn@NOMED)...............oooviiiiiiiieiiiciese e e e e e e e, 140
6.5.K Reason for no Hearing Loss Diagnosis (SNQMED).........ccoviiiiiiiiiiiinee e 141
6.5.L EHDI Newborn Hearing Loss Referrals (SNQMED)...........oouiiiiiiiiiiiiieiiieeeeieeeee e 141
6.5.M EHDI Newborn Hearing Loss Reason for no Foflg#atient Reason (SNOMED)..................... 141
6.5.N EHDI Newborn AdmiSSION Ty e ... cii i e eeeee ettt e s e e e e e e e e e e e e e e e e e e e e e aeeeesnnnn e as 142
6.5.0 Joint Commission Medical Reason Value .Set...........couvveiiiiiiiiei i 142
6.5.P Joint Commission Discharge Disposgtioaath Value Set...........ccuuviiiiiiiiiiiiiiiieeeeee e, 143
6.5.Q Joint Commission Inpatient Encounter Valug .Set...........coooiiiiiiiiiiiieeee e 143
6.5.R Outpatient ENCOUNTEN VAIUE SEL.......coiuiiiiiiiiiieie et e 143
6.5.S Inpatient Screening Results not Performed Value.Set..........oociiiiiiiiiiiii e 143
3

Rev.1.0 - 201006-04 Copyright © 2010: IHE International



140

145

150

155

160

165

170

175

IHE Technical Framework Supplemefiarly Hearing Detection and Intervention: Scregnin
ShortTerm Care, and Clinical Surveillance for Hearing LSHDI)

Introduction

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 (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
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
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:

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
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
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." Lastly, this Profile will enable public health and
population health surveillance to assure access to care and appropriate resources.

This Profile is built upon the 2009 IHE Newborn Screening (NBS) White Paper.? 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).2

! 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

% Health Information Technology Standards Panel (HITSP). Newborn Screening Interoperability Specification (IS) 92.
URL:
http://www.hitsp.org/InteroperabilitySet_Details.aspx?Master|S=true&Interoperabilityld=694&PrefixAlpha=1&APrefix=I
S&PrefixNumeric=92
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Open Issues and Questions

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

follows:
1.1.APCP BHReceives
part of this profile?

Newborn Discharge Sthishmar y

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.

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.

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

Chi

d

Heal th Content

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 1% well child care visit.

Prof i

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.

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

2. What is the origin of the Data Element specified?

The Data Elements in this profile are taken from the following sources:
e 2009 IHE QRPH NBS White Paper*
e US HITSP NBS Interoperability Specification (IS 92)°
e NLM Constructing Newborn Screening HL7 Messages® and
[ ]

NLM HL7 NBS Example’

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

> Health Information Technology Standards Panel (HITSP). Newborn Screening Interoperability Specification (IS) 92.

URL:

http://www.hitsp.org/InteroperabilitySet Details.aspx?MasterlS=true&Interoperabilityld=694&PrefixAlpha=1&APrefix=I

S&PrefixNumeric=92

® National Library of Medicine (NLM). Constructing Newborn Screening HL7 Messages. URL:
http://newbornscreeningcodes.nlm.nih.gov/nb/sc/constructingNBSHL7messages

Rev.1.0 - 201006-04
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3. Aggregate summary: NHS Surveillance Report i for a period of time; EDXL i 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.
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.

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

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

" National Library of Medicine (NLM). HL7 Newborn Screening Example. URL:
http://newbornscreeningcodes.nim.nih.gov/nb/sc/download/2010-02-12_NLM_HL7 NBS_ example - DRAFT.pdf

6
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Volume 11 Profiles

230 | Add the following to section 1.1.5

1.1.5 Copyright Permissions

235 | Add the following to section 2.7

2.7 History of Annual Changes

| Add Section X

Rev.1.0 - 201006-04 Copyright © 2010: IHE International



240

245

250

255

260

265

270

275

IHE Technical Framework Supplemefiarly Hearing Detection and Intervention: Scregnin
ShortTerm Care, and Clinical Surveillance for Hearing LSHDI)

X.0 Early Hearing Detection and Intervention: Screening, Short-Term
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
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
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
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.? Lastly, this Profile will enable public health and
population health surveillance to assure access to care and appropriate resources.

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.®' In the United States
(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.**
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
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,

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=0j9BAleq210IA&keytype=ref&siteid=aapjournals
10 Joint Committee on Infant Hearing (JCIH). URL: www.jcih.org

! 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

8
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suggesting EHDI programs have can save at least $200 million in additional U.S. educational

costs per year.*?

These problems exist because information flows among providers (birthing facilities,

pediatricians and specialists) and public health agencies concerning early hearing detection and

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
(pedi atr i csipaencbisalotry spurbovi der 6s) practi cHeaths wel | &
Record System (PHR-S). Communicating hearing screening and follow-up information including

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.

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.

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 chi

dren with hearing | oss thus

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 unigue needs of a population of children with hearing loss, this Profile

establishes one of the firstme ani ngf ul

interoperability opportuni:

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
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
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))

2 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 F&ctoiPublictHgaihsEHBEH#ERAIlternative 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-
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
HIES)

6. Communicate HS Results, EHCP, instructions and educational materials from Public
Health EHDI-I S t o c h-$; brdl ioen ERR4$® (Birthing Facility, PCP, Audiologist)
t o c hi |- @lserndité Row: publish-subscribe instructions and educational
materials in HIES). Please note that information exchanges on HS Results and EHCP
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)

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

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

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
Intervention

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

10
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Table X.2-1 presents business actors (stakeholders (users)); technical actors (information

360

systems) and profile actors (modules) involved in the electronic information exchanges
described in the use cases.

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

Actors
Categories

Actors Types

Use Cases

2 3 4

ol

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
e EHDI Program staff
e 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
e Newborn
e Parent/Guardian

<2
< <2
<2 2

2.2 2 2

<. <2

2. <2

Technical
Actors

(Information
Systems)

BirthingEHR&ci |l ityos
Health Information Exchange (HIE)

Hearing Screening Device (HS Device)

Public Health EHDI Information System (EHDI-IS)
Primary Care Provider &BR-S

Outpatient Screening EHR-S

Audiologist EHR-S

Early Intervention Service Provider EHR-S
Personal Health Record System (PHR-S)

2. 2
2.2 2 2 2

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

2. 2 2 2 2 2 2 2 2.2 2.2 2 2 2 2 < 2

2. 2 2 2 2 2 2 2 2 2
2. 2 2 2 2 2 2 2 <
2. 2 2 2 2 2 2 2 2. 2 2 2. 2 2 2

2. 2 2 2 2 2 2 2 2 2 2 2. 2 2 2

Rev.1.0 - 201006-04
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365  Sections that follow describe actors, workflow, data requirements and data flow by use case.

Use Case 1: Newborn Hearing Screening

The Use Case 1 was first described in the IHE QRPH Newborn Screening (NBS) White Paper,

2009" and represents the newborn hearing screening conducted at the Birthing Facility at 24-
370 48 hours of age.

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

375 renamed in this profile as the Early Hearing Care Plan (EHCP). Additional revisions to Use
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
380 Newborn Ben has a one week well-child check visit with Dr. Simpson. Dr. Simpson reviews

B e n Bady Hearing Care Plan (EHCP) generated by the Public Health EHDI-IS based on the

newborn hearing screening (HS) results conducted at Bay City Memoarial Birthing Facility. Dr.

Simpson downloads the EHCP from EHDI-IS or HIE. Benbs screening results

reported as normal ( fass right; passlefto) wusing transient otoacoustic
385 screeni ng met hEHERHamam putcont® efmdmsal hearing screening; no risk

factors reported. The EHCP provides Dr. Simpson with the next hearing care steps to be taken.

Dr. Simpson reviews EHCP, conducts the risk factors assessment™* with parent, and ascertains

that Ben has no family history or other risk factors to suggest delayed or progressive hearing

| oss. Dr . Si mp s o EHR-Sandtdiscaissds Hevelopmental Bilestobes for

390 speech and | anguage with Benb6és parent.
Dr. Simpsonbés staff provides Benb6s parent with th
child visit summary t haPHReSal\isitibfemationIs seatdodhd i nt o Ben
public health EHDI-IS from the PCP EHR-S or publishedinHIE.Ben6s hearing wil |l b e

395 rescreened using a developmentally appropriate hearing screening device such as a pure tone
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 acti
400 rescreen dateo is used i n-Stocaculatetiee nd&tresaeer2date or PCP
according the US American Academy of Pediatric (

> o<

'3 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

' 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=0j9BAleq210lA&keytype=ref&siteid=aapjournals
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*The AAP Periodicity Schedule”®f or hearing screening recommends fr

perfor med, with appropriate aZamo,doa,6imna 9rhopl2l o w, i f
405 mo, 15 mo, 18 mo, 24 mo, 30 mo, and 3 years and i
Public Health EHDI st aff HBHBIMS oe avjsrisdictpobbytdedired Bends da

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
410 aggregated HS Surveillance Reports and Quality Assessment Reports into HIE.

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

415  The following numbering convention was used to number the flow of events by stakeholder type
by use cases:
1% digit i number of stakeholder category: 1 i Birthing Facility and/or Outpatient Screening
Facility; 27 PCP (pediatrician); 3 7 Public Health EHDI Program; 4 i Specialist
(Audiologist, Speech Therapist); 51 Patient, Caregiver
420 2" digit i number of the use case (11 5)
3" digit i number of the event (11 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% 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 10ss)

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 1. EHCP: date of next routine
hearing screening at age 4 as part of routine clinical surveillance; hearing screen at age 4 (see
and conducts quality assessment periodicity schedule™)
2. Quality measures:
e EHDI 2a
e EHDI 2b
2.2.5 PCP EHR-S produces copy of HS results and EHCP for 1. Human readable Care Plan
pat i PHRSO s for parent: content for the
parent instructions
2.XPHR
2.2.6 EHR-S uploads EHCP with the calculated date of next hearing | 1. EHCP: date of next hearing
screening into HIE screen at age 4 (see

periodicity schedule'’)

2.2.7 EHR-S receives Notification that NHS Surveillance Report and | 1. Notification of NHS
Quality Assessment Report are posted by EHDI-IS into HIE Surveillance Report and.
Quality Assessment Report

Alternative flow: NHS Surveillance Report and Quality Assessment
Report can be downloaded from EHDI-IS

2.2.8 EHR-S downloads NHS Surveillance Report and Quality 1. NHS Surveillance Report
Assessment Report from HIE 2. Quality Assessment Report
2.2.9 EHR-S receives Notification that new Guidelines are posted 1. Notification of new

by EHDI-IS into HIE Guidelines

2.2.10 EHR-S downloads new Guidelines from HIE 1. Guidelines

new guidelines

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

3.2.0 Public Health EHDI Program

3.2.1 EHDI-IS receives Notification about updated ECHP from HIE 1.Notification of the updated
with the next screening date at the age of 4 EHCP

3.2.2 EHDI-IS uploads the EHCP from HIE 1. EHCP: date of next hearing
screen at age 4 (see
Alternative flow: EHDI-IS receives updated EHCP from PCP EHR-S periodicity schedule above)

3.2.3 Public Health EHDI staff reviews EHDI-IS data on a 1.Aggregate summary: NHS
jurisdictionally defined periodic basis and generates a NHS Surveillance Report 1 for a
Surveillance Report in comparison to birth cohort and children period of time

received periodic check-ups at the well-child care visits to track
hearing care

3.2.4 Public Health EHDI staff reviews EHDI-IS data on a 1. Quality Assessment Report 1
jurisdictionally defined periodic basis and generates a Quality for a period of time
Assessment Report by provider, practice, jurisdiction, etc.

3.2.5 EHDI-IS publishes NHS Surveillance Report and Quality 1.Aggregate summary: NHS
Assessment Report into HIE Surveillance Report 1 for

period of time
2.Quality Assessment Report i
for a period of time

18 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
7 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
e EHDI 2a
e EHDI 2b

4.2.0. Patient, Caregiver

4.2.1 Parent uploads visit data and EHCP into PHR-S from HIE 1. Well-child visit summary
(XPHR or XDSMS)
Alternative flow: PHR-S receives updated EHCPf r o m FEBR$® | 2. EHCP with calculated date
for the next visit at age of 4

4.2.2 PHR-S receives Notification that HS Surveillance Report, 1.Notification of availability of

Quality Assessment Report and new Guidelines are posted by HS Surveillance Report,

EHDI-IS into HIE Quality Assessment Report,

Guidelines

4.2.3 Parent downloads NHS Surveillance Report, Quality 1. Aggregate summary: HS

Assessment Report and new Guidelines into PHR-S. 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. Simpsoné sotification from
Public Health EHDI-IS that his patient, Billy, did not have newborn hearing screening (HS) at the

Bay City Memori al Hospital (birthing facility)
Discharge Summary from the birthing facility which indicates that newborn hearing screening
was not completed. Dr.Simpson reports to Billyds parent that

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

factor assessment'® 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 .  Si mpsondés staff referred Billyés
screening facility for his hearing screening. The referral is recorded in the EHR-S. Parents

'8 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=0j9BAleq210lA&keytype=ref&siteid=aapjournals
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receive the referral and the visit summary record in the machine-readable form to upload to
Bi | PHR&S Information on his screening appointment is sent to the public health EHDI-IS
f rom HMHEBRSdrectly orviathe HIE.

445  Within one month, Billy returns to the outpatient screening facility (in this case Bay City

Me mor i al Hospital) for an outpatient hearing scre
and Apass |l eftd using automated auditoHSy brainste
Devicer ecor ds HS r e s uEHRSS andfor upldads HE eesulis toithe Publie Health

EHDI-IS. Public Health EHDI-ISupdat es Bi |l | yd6s hotempletep mewmair d fr onm

450 hearing screeningd agnedner at es EHCP t hat wiEHR-Sdomblishedint t o Bi
HIE to be downloaded by Billy 6 s P CEHR-4SnPtease 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

455  generate HS Surveillance Reports for tracking hearing screening at birth, referrals for screening
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.

460 Table X.2-3 presents workflow, data categories and data flow by event and by stakeholder in
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¥ child visit, PCP EHR-S generates Alert that patient | 1. Alert
has no HS Results because NHS was not completed at the 2. HS Results i not done with
Birthing Facility before discharge reason for not completing the test

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

2.3.2 PCP obtains Consents and completes Risk Factor 1. Consent for procedure
Questionnaire (RFA), and indicates that there are no known risk | 2. Consent for information
factors for delayed onset or progressive hearing loss. PCP exchange
communicates instructions to parent 3. Risk Factors Questionnaire
4.Human readable instructions,
PCP completes well child exam and enters exam data with RFA education i Newborn screening
data into EHR-S 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 1. Human readable Well-child visit
Referral for outpatient screening at the outpatient screening summary
facility before 30 days of age for parents to upload to PHR-S 2. Human readable Risk Factors

Questionnaire and instructions,
education for parent for hearing

16
Rev.1.0 - 201006-04 Copyright © 2010: IHE International



IHE Technical Framework Supplemefiarly Hearing Detection and Intervention: Scregnin
ShortTerm Care, and Clinical Surveillance for Hearing LSHDI)

screening:
3. Referral

2.3.4 PCP EHR-S submits Referral with RFA data to the referral 1. Referral
clinic EHR-S 2. Risk Factors Assessment Form

Alternative flow: PCP EHR-S publishes Referral with RFA data to

HIE.
2.3.5 PCP EHR-S receives EHCP with HS Results from EHDI-IS 1. EHCP
and updates childés EHR 2. HS Results
3. Notification of EHCP availability
(XDS-MS)

Alternative flow: PCP EHR-S receives HS Results from outpatient
faci EHRiSpdhed updatEHR chi |l dbos

Alternative flow: PCP EHR-S receives Notification that EHCP with
HS Results is available in HIE

Patient 6§iPasat R§ ghs¢$ armpmdudhngans L
outcome of normal hearing screening

2.3.6 PCP EHR-S downloads updated EHCP with HS Results 1. EHCP
fomHEand updates chil dds EHR 2. HS Results

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

2.3.7 EHR-S receives Notification that NHS Surveillance Report 1. Notification of NHS Surveillance
and Quality Assessment Report are posted by EHDI-IS into HIE Report and. Quality Assessment
Report

Alternative flow: NHS Surveillance Report and Quality
Assessment Report can be downloaded from EHDI-IS

Same as 2.2.7 in Use Case 2

2.3.8 EHR-S downloads NHS Surveillance Report and Quality 1. NHS Surveillance Report
Assessment Report from HIE. PCP reviews reports. 2. Quality Assessment Report

Same as 2.2.8 in Use Case 2

3.3.0 Public Health EHDI Program

3.3.1 As jurisdictionally defined (e.g., at 72 hours after birth), 1. Notification of Birth
EHDI-IS automatically marks that newborn did not have NHS and | 2. Filter for Incomplete/Missed
assigns Outpatient Screening status. NHS

3. Outpatient Screening Status

3.3.2 EHDI-IS retrieves NDS for the newborn to verify the reason 1. NBS with documentation why

for incomplete/missing NHS. test was not performed
(Parental refusal, Attempted,
Medical exclusion, Procedure
failed, etc.)

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

3.3.3EHDI-ISgener at e s HHERvbabimdicales and flags | 1. EHCP
that child wild.l AReceive Outpal2. Flag for #fARec
Screeningo
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3.3.4 EHDI-IS publishes EHCP to HIE. 1. EHCP

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

3.3.5 EHDI-IS generates Notification that EHCP was published in 1. Notification of EHCP availability
HIE; or sent to PCP EHR-S; or available for PHR-S

3.3.6 EHDI-IS receives Naotification that Referralf or i Re ¢ €| 1. Notification of Referral
Out patient Screeningo by BiBbyda] 2. Referral
EHR-S

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

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

3.3.9 EHDI-IS receives Notification that HS Resultsf o r  fi R e { 1. Notification of HS results
Out patient Screeningo byed3nHIEd a ] 2. HS Results or reasons for
incomplete/missed referrals, e.g.,
Alternative flow: Outpatient s cr e e n EHRgS sentlsiH® i ¢ | no-show.

Results to EHDI-IS

3.3.10 EHDI-IS downloads HS Results and generates EHCP fora | 1. HS Results
child. 2. EHCP
3.3.11 EHDI-IS publishes EHCP with HS Results into HIE. 1. HS Results
2. EHCP
Alternative flow: EHDI-IS sends EHCP with HS Results to
outpatient s cr e e n EHRgS andlPChEHR-&.s
3.3.12 EHDI staff reviews EHDI-IS data on a jurisdictionally 1. Aggregate summary: HS
defined periodic basis and EHDI-IS generates HS Surveillance Surveillance Report i for a
Reportof AReceive Outpatient Scre period of time
Referrals, Visits, and Reason for incomplete/missed referrals. e Referrals
Data are presented in de-identified, aggregated format counted in e Visits
the normal hearing screening category. e Reasons for

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

[

3.3.13 EHDI staff reviews EHDI-IS data on a jurisdictionally . Quality Assessment Report
defined periodic basis and EHDI-IS generates Quality Assessment | 2. Quality Measures

Report (referrals, visits, reason for incomplete/missed referrals) by e EHDI 1c

outpatient screening clinic for quality assurance e EHDI 2a

EHDI staff conducts follow-up on incomplete/missed referrals.

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 1. Notification of Referral.
ifReceive Outpatient Screening 2. Referral

Alternative flow: Facility EHR-S receives Notification from HIE on
the Referralf or A Receive Outpatient §
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1.3.2. Facility EHR-S downloads from HIE the Referral for

ifReceive Outpatient Screening

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
Resultsi n HHR-8;9ublishes 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."

1. Consents for procedure
2. Consent for information
exchanges
. HS Results

3
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 ReportfromHIE.Faci | i t yds Ri
Nurse Manager review reports.

1. HS Surveillance Report
2. Quality Assessment Report

3. Quality Measures

e EHDI 1c
Same as 2.2.8 in Use Case 2 and 2.3.8 in Use Case 3 e EHDI 2a
4.3.0. Patient, Caregiver
4.3.1 Parent uploads HS Results report with educational materials | 1. HS Results
and instructions into PHR-S 2. EHCP
3

Alternative flow: Parent receives updated EHCP with HS results,
and educational mat eri al sEHR-S at
the time of the next well child visit

Same as steps 4.2.1 in Use Case 2

. 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 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_ ORPH Newborn Screening_WhitePaper Finall 2009-08-26.doc
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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

Intervention

Newborn HdSresulisa e r e p aefdar eght; referleftd usi ng transient ot
emi ssions as screening methodol ogy. I n Carrieds
additional testing including audiology diagnostic assessment is recommended as best practice.

Her EHCP generated by the Publi ¢ Heal t h EHDI Progrlealinhas an out cc
screening bilateral referral; audiology diagnostic evaluation needed.0 |t provi des t he
steps for Carrie. Birthing Facility staff refers the family to a pediatric audiologist (Annie) with

expertiseini nf ant audi ol ogy evaluation. With permissio
Audiologist as authorized to receive information about Carrie from Public Health EHDI-S and
schedules Carriebdbs appointment for ntotheBirthiegeks | at e
Faci EHR-Sji6rsc | uded Newbo@ ®ischarge $usmmary (NDS) and sent to the

Public Health EHDI-IS. The r eferral and appointment informatic
parents to uplRHR& i nto Carrieds

Carrie has a one-week, well-child visit with her PCP, Dr. Simpson. Dr. Simpson reviews

Carrieds HS EEGwWIitth &ELad rtitedds parent, notes the sc
the Audiologist and discusses the importance of the audiology evaluation. Dr. Simpson

conducts Carriebs risk factor assessment that indicat
del ayed onset or progressive hearing | oss. The P

HS results and EHCP (Use Case 2), so they can be uploaded into Carri e PHR.

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 C a r r EHER; and provide
parents with the referral and appointment information to be uploaded into PHR-S.

At the appointment with the Aavidg acskverghilateralCarri e i s
sensorineural hearing losso . Audi ol ogiesds cpameretl salCautriopti ons
available and the need for continued evaluation.

refers family to Early Intervention (El) Services (Part C Services -- Individualized Family Service
Plan administered by EHDI program or other jurisdictions-specific services). Referral to El is
recorded in the Audiologist EHR-S and sentto EHDI-ISt 0 up dat &€HCPandtoiPER s
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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.

Use Case 4.

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

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.

. Guidelines

. Referral for DAE

. Human readable education
and instructions on diagnostic
audiology evaluation

WN -

1.4.5 Birthing Facility EHR-S sends Referral to EHDI-IS to update
newborndéds 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
e EHDI l1a
e EHDI 1b

2.4.0 Primary Care Provider

Please note, that Steps 2.4.1, 2.4.37 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¥ 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 1 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-ISand updates chil dbds EHR

Alternative flow: PCP EHR-S receives DAE Report from Audiologist
EHR-Sand updates chil dbés EHR

Alternative flow: PCP EHR-S receives Notification that EHCP with
DAE Report is available in HIE

Patientbodésetvaresbis$ater al sensoao

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
HEand updates childbés 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

e EHDI 2a

e EHDI 2b

e EHDI 3

e EHDI 4a

e 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 1. Guidelines
EHR-S
Alternative flow: EHDI-IS publishes Guidelines in HIE
3.4.5 EHDI-IS receives Referral with RFA for diagnostic audiology 1. Referral
evaluation with Audiologist from Birthing Facility EHR-S or PCP 2. Risk Factors
EHR-Sand updatEBHCPchil dés 3. Notification of Referral
4. Updated EHCP
Alternative flow: EHDI-IS receives Notification of Referral from HIE
3.4.6 EHDI-IS downloads Referral with RFA from HIE and updates | 1. Referral
chi EMCPs 2. Risk Factors
3. Updated EHCP
3.4.7 EHDI-IS receives DAE Report from Audiologist EHR-S and 1. DAE report
updat esEHCRI | do&s 2. Updated EHCP
3. Notification of DAE Report
Alternative flow: EHDI-IS receives Notification of DAE Report from
HIE
3.4.8 EHDI-IS downloads DAE ReportfromHIEand updat ¢1. DAE report
EHCP 2. Updated EHCP

349EHDI-ISs ends
and PCP EHR-S

u p d a EHC® to AudiolbgtEEIR-S

Alternative flow: EHDI-ISpu bl i shes upEHERIirHIE c |

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 dAbil aterEHDI-I$ ef er categor

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

3.4.11 EHDI-IS generates Quality Assessment Report for newborns
in the fAbil ateral refer categor

1. Quality Assessment report by
provider, facility, jurisdiction i
for period of time

2. Quality Measures

e EHDI 2a
e EHDI 2b
e EHDI 3

e EHDI 4a
e EHDI 4b

3.4.12 EHDI-IS publishes DAE Surveillance Report and Quality
Assessment Reportf o r newborns in the
HIE

b

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

2. Quality Assessment report by
provider, facility, jurisdiction i
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 1. Referral
2. HS Results
Alternative flow: Audiologist EHR-S downloads Referral with EHCP | 3. Risk Factors
with HS Results and risk factors from HIE 4. EHCP
5.4.4 Audiologist obtains Consents; completes audiology evaluation | 1. Consent for procedure
i ndi cseverengyprofiound sensorineural hearing lossfi ; 2. Consent for information
schedules follow-up visits and provides referral to Early Intervention exchange
Services. 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 fromEHDI-ISand wupdates chil dbés

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
DAEReportand updates childdés 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

. DAE Surveillance Report
. Quality Assessment Report
. Quality Measures

e EHDI 2a

e EHDI 2b

e EHDI 3

e EHDI 4a

e EHDI 4b

NN -

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 217 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 1. Aggregate summary: HS
Assessment Report and Guidelines into PHR-S Surveillance Report

2. Quality Assessment Report

Same as step 4.2.3 in Use Case 2 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 wupdate

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

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 Case2) , Dr . Si mpson reviews Mari ads
facilit ypagsfight; passlefto usi ng automated auditory brai

methodology) and EHCP generated by EHDI-I S wh i ¢ mormal hedriegsvithftisk factor
due to NICU stay greater than five days. 0 Mar i abds E HBeRimiaglasdounbdraft e s : f
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
with one or more risk factors should have at least one diagnostic audiology evaluation by 24
months.&° 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.

At 6 months, Dr. Simpson refers Maria to be rescreened (Use Case 3). He also performs the
risk assessment during this visit (Use Case2) . The r @aswuright;, passdeafte {fnor mal
hearing screening) for the screening. These findings are sent to the public health EHDI-IS to
update Mariabs EHCP.

%% PEDIATRICS Vol. 120 No. 4 October 2007, pp. 898-921 (doi:10.1542/peds. 2007-2333)
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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) . Mari abs di avglmtioat i c

by Anne Audiologist using age-appropriate test techniques shows a profound unilateral hearing
loss. Maria is referred to Early Interventions Services.

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
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
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 newborndés stay at NI CU.

2.4.0 Primary Care Provider

Use Case 2: Normal Newborn Hearing Screening Results; No Risk Factors describes events for
the 1°" well child care visit at PCP (pediatrician) office in this Use Case. Additional step

should be added at the start of t-8tegebesate al€ta
about newborndés stay at DNMlloSU as a risk fac

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 Chil d is bor n.estéhshed i the Birthiegd-acilitgd 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 wupdate

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

545 X.3 Actors/Transactions

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
550 creation of content and transmission of the EHCP to a EHCP Content Consumer.
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.

555 2.1 EHDI Quality Measures Content Creator: The EHDI Quality Measures Content Creator
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
560 Measures content created by a EHDI Quality Measures Content Creator Actor.

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
565 responsible for formulating and transmitting contextual requests for information about a
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
570 Transmitter.
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)
575 updates may be further created by the EHR-Ss or Public Health EHDI-IS.

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
585  Public Health EHDI-IS or their decision support systems.

Knowledge Requestorwi | | generally be i nEHR-& (Birthirg Fagility, by a Pr «
Primary Care Provider; Audiology or other specialists).

500 Knowledge Resource will generally be instantiated by the Public Health EHDI-IS or another
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
595 Intervention, this actor will be used to transmit the PDF-formatted Quality Assessment Report.

Distribution Message Receiver wi | | generally be insBHR-8@Bithinged by |
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
605 3. Request medical knowledge
4. Send distribution message

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

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

EHDI Care Plan EHDI Quality Knowledge Distribution
Content Consumet] Measure Content Requestor Message
Consumer Receiver
Share Care Plah {TShare EHD 11 Request 1 Send
Content Measure Medical istributi
Distribution
ITI XD*, DRR, QRPH RPE Knowledge Message
NAV, DSUB QRPH_X[1 QRPH_Y [1]
PCC PCCP -
QRPH RPET
EHDI Quality Distribution
EHDI Care Plan Measure Content Message
ContentCreator Creator Knowledge Resource Transmitter

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
(l abeled ARO). Transactions | abeled A0O0 are
Profile and that implementations may choose to support is listed in Volume |, Section X.4.

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 Send Distribution Message R 2.2

Transmitter

Distribution Message Send Distribution Message R z.2

Receiver
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EHCP Content Creator The sharing or transmission | R ITITF

of content or updates from

one actor to the other is PCCTF
addressed by the use of QRPH TF
appropriate IHE profiles
described in the section on
Content Bindings with XDS,
XDM, XDR, DRR, DSUB,
PCC PCCP, and QRPH
RPE.

EHCP Content

Consumer The sharing or transmission | R ITITE

of content or updates from

one actor to the other is PCCTF
addressed by the use of QRPH TF
appropriate IHE profiles
described in the section on
Content Bindings with XDS,
XDM, XDR, DRR, DSUB,
PCC PCCP, and QRPH
RPE.

EHDI Quality Measure

Content Creator The sharing or transmission | R QRPHTF

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.

EHDI Quality Measure

Content Consumer The sharing or transmission | R QRPHTF

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.

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

625 A Document Consumer, a Document Recipient, a Portable Media Importer, a Referral
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
630  Process State Manager may embody the EHDI Quality Measure Content Consumer.

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

Table X.4-1 EHDI - Actors and Options

Actor Option Section
PCC TF-2:
3.0.1
View Option (See Note 1) PCC TF-2:
EHCP Content Document Import Option (See Note 1) 3.0.2
Consumer Section Import Option (See Note 1) PCC TF-2:
Discrete Data Import Option (See Note 1)  3.0.3
PCC TF-2:
3.04

EHCP Content Creator No options defined

EHDI Quality Measure

Content Creator No options defined

View Option (See Note 1) PCC TF-2:
EHDI Quality Measure Document Import Option (See Note 1) 3.0.3
Content Consumer Section Import Option (See Note 1) PCC TF-2:

Discrete Data Import Option (See Note 1) | 3.0.4
Note 1: The Actor shall support at least one of these options.

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
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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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
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
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
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.

X.5.5 Content Bindings for RFD

The Retrieve Form for Data Capture Profile (RFD) provides a method for gathering data within a

userods current

application

to meet the requiremen

retrieval of forms by a Form Filler from a Form Manager optionally using pre-population data
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].

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
contain the referral document as specified by DRR (IHE-PCC XDS-MS) and the EHCP.

Rev.1.0 - 201006-04

34

Copyright © 2010: IHE International



695

700

705

710

715

720

725

IHE Technical Framework Supplemefiarly Hearing Detection and Intervention: Scregnin
ShortTerm Care, and Clinical Surveillance for Hearing LSHDI)

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
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
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).

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
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)

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
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.

X.9 Process Flow

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

Appendix A Actor Summary Definitions

Knowledge Requestor: formulates and sends a contextual request for information about a
735  medical concept.

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

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

Appendix B Transaction Summary Definitions

Retrieve Medical Knowledge: The Retrieve Medical Knowledge Transaction specifies the

745  query and receipt of medical knowledge from an authoritative source (e.g. Public Health
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
population (e.g. hearing screening conformance status).

Appendix C Hearing Screening Decision Detalil

LOINC# 54109-4: Newborn hearing screen - right

=LA10392-1 Pass Pass NHR
AND —Z /

LOINC# 54108-6: Newborn hearing screen - left
=LA10392-1 Pass
AND EITHER
LOINC# 58232-0: JCIH Risk Indicators
= LA137-2: None

Figure X.9-2 LOINC Codes for Newborn Hearing Screening: Pass with No Risk Factors
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LOINC# 54109-4: Newborn hearing screen - right
=LA10392-1 Pass
AND
LOINC# 54108-6: Newborn hearing screen - left
= LA10392-1 Pass
AND ANY OF THE FOLLOWING
LOINC# 58232-0: JCIH Risk Indicators
"= LA12667-4: Caregiver concern
"= LA12668-2: Family History
"= LA12669-0: NICU
"= LA12670-8: ECMO
"= LA12671-6: Assisted ventilation
"= LA12672-4: Ototoxic medication
"= LA12673-2: Hyperbilirubinemia
"= LA12674-0: In utero infection
"= LA12675-7: Craniofacial anomalies
"= LA12681-5: Physical findings
"= LA12676-5: Syndromes
"= LA12677-3: Neurodegenerative
"= LA12678-1: Postnatal infections
"= LA12679-9: Head trauma
"= LA6172-6: Chemotherapy

ﬁ/ PassHR /

Figure X.9-3 LOINC Codes for Newborn Hearing Screening: Pass with Risk Factors for
Delayed Onset, Progressive or Incident-based Hearing Loss

LOINC# 54109-4: Newborn hearing screen - right
= LA10393-9: Refer
= LA12409-1: Medical exclusion - not indicated
OR
LOINC# 54108-6: Newborn hearing screen - left
= LA10393-9: Refer
= LA12409-1: Medical exclusion - not indicated

ﬁ Fail | Refer /

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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765 Figure X.9-5 LOINC Codes for Newborn Hearing Screening: Screen Technically
Inadequate or Not Completed.
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