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Agenda & Structure

House rules, intro, agenda (5’)

4: Case Reporting Architecture (30)

1: Case Reporting scoping (5’) « Architectural pattern(s)
Lifelong vs time window

« Data objects and data flow

2: FHIR Fundamentals (15’)

Resources, Data types, terminology

Profiles

FHIR Operations, Capability Statement,
REST/Documents

FHIR Implementation Guide development process -
logical model + profiles, terminology, others
(operations, etc)

5: FHIR Questionnaires (5-10)

6. FHIR Structured Data Capture (15)

7. Implementation intro (5)

« Layered specification

3: Case Reporting purposes (10’)

Lifelong vs time window

« Tooling

Population / clinical

Q&A: Your context / Challenges / ideas?



Remarks and disclaimers

* FHIR® is the registered trademark of Health Level Seven® (HL7®) International.

« The use of the FHIR® trademark does not constitute endorsement of this
course/product/service by HL7 @,

« This is not an official HL7 training. For such training opportunities, you are
encouraged to

o http://www.hl7.org/training

» This presentation is a collection of freely available materials.

« All diagrams, except those that state otherwise, are original materials or taken from the
FHIR website and support materials; all screenshots are from the FHIR website

« This presentation is shared under a Creative Commons Attribution 4.0 (CC BY
4.0) license - (ok to share and adapt if credits are given)


http://www.hl7.org/training

Goals

1. Understand use of terminologies in FHIR
* how coded data is represented and exchanged in FHIR resources
* how code systems and value sets in FHIR are defined, identified and used
* how to specify and use bindings in FHIR models (resources and profiles)

2. Understand Terminology searching and services
* FHIR terminology-based search capabilities
* FHIR Terminology Service capabilities



Part 1
Scoping




Scope

1. Case Reporting: Data exchange mechanisms for acquiring,
maintaining and using data about a patient’s case — evolution,
treatment...

Chronic conditions
Infectious diseases
Treatments

...any other...



FHIR Applicability
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Basic architecture

Data Collection & Data % Data Pool ! Data Usage %]
Acquisition
&
extraction Population (N
Analytics
———————————— > F -

Surveillance N



Scoping factors

Purpose: Patient vs Population

Lifelong vs time window

Condition-focused vs comprehensive

Facility-specific vs nationwide / global

Discussion — your ideas?



Part 1
FHIR
Fundamentals
GEYE




Main topics

 Resources, Data types, terminology
* Profiles

* FHIR Operations, Capability Statement,
REST/Documents

* FHIR Implementation Guide development process -
ogical model + profiles, terminology, others
(operations, etc)




The HL7° FHIR® standard
AHL7FHIR

Terminology ] Information and Data model ] Models and mapping ]
Code System Logical Models
—
Mapping
Value Set
N A / Implementation Support

| A
— A

Transport ] /
/

l SOAP I l GraphQL I l REST API I

,
\.

|

l Messages I l Documents I l Services I

Source: HL7 Belgium




FHIR Resource

'~ Resource Content

2 Docurmentstion lor Py foerrmt

Structure umML xML JSON Turtie R3 DIff Al
Structure
ame Flags Card. Type Description & Constraints 7
{ Tathent N DO TS0 O Information about an Individual or aremal recelving health care services
B SR E A S EIE] 10, PTeelse, T S ees, gange, tear, contined, extenasion, modifierExlenson
= ) Identifior b3 0. I cienth i An identifier foe this patient
L. active AT 0 boalenn Whether this patient’s record &= In active use
- J name 0. HirmanNsme A name pssociated with the patient
-1 tedecom 0 Contactiint A contact detail for the individual
-2 gander b 0. cods rmale | female | othar | unknawrny
AdmindstrativeGandar (faquired)
L2 bethDate b3 0, It The date of birth for the individual
- decessed(x] NE O Indicates if the Individual s deceased or not
1 deceasedBookaan pooloan
1 deceasedDatelime deteilime
J odiress b3 An address Jor the indivicual
2 mazitalStatis CadeableConcegt Marital (civil) status of a patient
MaritalStatun (Extansibia)
© mutiplesintn|x] 0, Whethar pationt |6 part of a mwitiple birth
4 multipleBirthBoclean hoolesn
L multipdeBirthinteger RO
- J phota 0. Attachmuont Image of the patient
contact I Backbanetomenl A contact party (e.g. guardian, partner, friend) for the patient
+ Re: SHALL at least contat a cortact’s dalails o @ referende Lo a0 0rpanization
=3 relstiiannlig 0, ndentileCongept The kind of reatonship
| Patient Contoct Ralationabip {Extenstiio)
Q) namw HimanNmume A name sssociated with the contact person
1D Tecoer 0, Caontactoin A contact detall for the persan
Y ackdross 0, Adcrass Address far the contact parson
Pl genidey 0, ode male | fesrule | other | unknown
| AdiminiatrmtiveCander (Reguired)
€ ocganization L 0. loforenco(Orgenvzaton) Organization that is asssocistod with the contact
P porsad 0, Perion The pedod during which this contact pecson or organization &= vald 1o be contacted refating to this patient
cormmumnieation 0, Backbanetioment A language which mayy be used ta communicate with tha patiant about his or har health
LD lsiuage 1 whenileCongept The fanguage which can be used to comenunicate with the patient sbout his ar her health
| Common Languoges (Prefiriad but Bimited o AllLangusges)
41 prefecrnd 0. tioalenn Esngunge preference indicator
1? pmoerniPractiiona 0, wance(Ovpanaatan - Patient's nominated primady care provider
actitoner |
PracutionetRode)
- manegingOrgunerstion b3 Hetorenoe(Orpancention)  Orgamzation that is the custodinn of the patient record
|
[ (1 T 0 BackbansEisment Unk to another patient resource that concems the same actudl person
|
-4 aother b3 1. ofarenco(Potiant The other patient or related person resource that the link refers to
| tedivrsan)
{2 type b2 1 replaced-by | replaces | refar | seaniso

InkType (Rigueesd)

See the Profiles & Extensions and the alternate definitions: Master Definition XML 4 JSON, XML Schema/Schemeatron + JSON Schema, ShEx (for Turtle) + sae the extensions 8 the
dependency analysis



Data types

Primitive Types General-Purpose Data types

Ratio Period Range Attachment |dentifier

Annolation HumanName

CodeableConcept Element ContactPoint '

Coding v
/4 A A

BackboneElement l Signature '

MoneyQuantity ||  SimpleQuantity

}

‘ unsignedint | ‘ positivelnt |

Metadata Types
ContactDetail Contributor { DataRequirement Dosage .
RelatedArtifact BackboneElement

ParameterDefinition Expression TriggerDefinition Narrative ' l Extension || ElementDefinition '

http://build.fhir.org/datatypes.html



http://build.fhir.org/datatypes.html

FHIR Name  Value Domain WML Representation JSON
mokan  tue | faise wboojean, except  JSON bookean
et 0 and 1 are not  [true or faise)
valid values
Fegenl truelfolse
neeger A SgNed imeger i the range - 2,147 463,643 _2 147,483,637 (22-hit; for larger vaues, use deomal) ¥SINC, Expese that X200 ambes

leading O digits are  [with po decimal
not allowed PCK)

Regex: (81 [++1L-9[-9]"

strng A seuence of Lnicode cisracens sistrg YSON Stng

Note that strivgs SMALL NOT exceec [MB (10247 1024 characters] In siee. Sings SHOULD rot comtmn Unicode duracter ponts befow 32, mecept for u000% (horizontal 1a0), u001G (carrage return) and 001 ] (Hne feed),
Leadng wod TrMing neitespace in Mlowad, it SHOULD be tormover wimn ising 1o VL Srmst, Note: This mesns thet » strg thet consists andy of wititesgsce could De rimemed 1o nothang, which would S trested o an

vnid wfemen! valie Thersiore strings SHOULD ahwsys contmit non-wiNtespsis cortet
This data typo can be bourd 10 8 Valuster
Regex: | WAMTAS]e (s=e notes below)

decimal Ravonal fursbers hat hanee 0 SOCHTIL repr estaton. Sea Delow about the precsion of the ruamber wion of xe:deckval A JSON Number
and xs:doubie (see [sen below for
below fol fimitations)  Amiations)

Regen: SHOILLSH® 01 (VL0 M) FLeEN 017108532

wn A undoom Rescurce [Sentiter Refamnce (I 23e6 -¢), Note: LIS are case senshive. Far UUID (umouud: S3efatd 4000 418, 6242 55621 2087707) wse all lowescace wanyLil A 3500 ieg - @
uil

Repew: 45% {Thas capex is very permirsive, birt URIs must be vild, Implesnerters ire meicome to Uise more spoofic regex stoterments for o URT m speciic contexts)

UNls con be stauiste or redative, ond maoy hove an optons ragment idestifier
This data type can be boond to 8 ValueGet

wi A Unfoem Resource Loator (AFC 1770 o2, Note URILs are scomssed drectly usng the spached protocol. Common URL procoocls are sexpfshs , 0. malltor and slls =y URS A)Sdlmrv--
mnmwmﬁmqu L
ol AURE that refers t0 3 reacurcs Dy its canoocal UL {rescorces with & erl proparty]. The casinlcal type difers fiom @ wel o 000t it has specal Moaning m this speabcsbion, e arURJ ASONstrng - o
A L I ey D B version appended, separoted by & vertoal Bar {|), Nobe that thw type camonlcal W 0ot used Sor tha wctusl cancmicsl URLS tist are the Torge of hese canonical URL
reterences, but far the URls that refer to them. and may have the version suffic in themy. Like other URls, elements of type canamical may 3iso have afogment references »
TREetATI Ny A STToam of Dyios, Dasats ancnded [SrC so4m o0} o DidatAtnary A XSO0 shvw -
Dasatd contig

Regec (W02 (a1 )

There & no speafied uppes AmE o the s of o tinary, Dut systems sl have to (IMpose Some Irpiementaton basad imt to the e they soppart. This should be deary Socumented, though there & no computable for thes

&b this time

nszant A Instant in tme i the format YYYY-MY-D0Thicmun:ss.sss+22:27 (e.g. 201502-07T13:28:17.239+02:00 or 2017-01-01T00:00:002) The nme SHALL speafied ot lsast tothe es:dM=Time A JSON strvg -
second and SHALL Indude 3 time 2ooe. Note: This it ntended for when precissly observes imes are regquired (typically system logs e2x, ), and not human-reported times - for a0 e cnteTime
those, use date or doteTime [which can be 25 preos= s SATant , bt &5 not required to De). Instant 13 a more constrained dateTims

Note: This type 2 foc systemn times, not human bines {see date and dateTime Selow)

Aettex ([-FFTTH-S10-2) (131 [0-3300 [ 11-8 790 | (4570003 (01357 4 [8-77) - (0063 ] | [1-73R-FF 1S4 TN -FTT318-575: 195 (3] ([ 0-5100-04 | 80D ([} (T 0| -) ((8{0-5] | 28-2] ) [0-5]{9-¥] | Ja-09))

date A date, or partial cote [2.g. Jout year or year + month) 35 used n human communicatian. The formet 15 YYYY, YYYY-MM, or YYY¥-MY-00. &g, 2018, 1573-06, or 1305-05-23. wnioo of xs:date. AXSON string - a
There SHALL be no time zone, Dates SHALL be valic dates i gYesrMonts, untoo of xa:date,
wgYess w3 gYesrMonts,
g Yesr
7 Beeoc ((AX)([®-F]((@-0)[3-9]1 (35701 | [3-8]00) |{1-wjaeui(- (ol 1-2] 1 A[-3] ) (~(u[3:B) [[3-2] (3% 13- 111100 )
datetime A date, date-time or partial date (&g, Just year or year + month) ws used 0 buman commuricaoon, The format s YYYY, YYYY-MML YYY-MM-00 o YYYY-HN- urvon of xs GateTime, A IS0N string - n
COThhimmess+zz:2z. «.0. 2018, 1973-06, 1905-06-23, 2015-02-07T12:28:17-05:00 or 2017-01-01700;00:00,0002. If howrs and minutes are speafies. » tme fone SHALL be  xs:date, oo of
must be provided doe to schema type constrants tut may be zern-filled and may be ignored o recener dscoretion, Dates SHALL be «alid dotes. The time g vesrMonth, »x:dateTime.
“24:00° In not allowed . Leap Seconds are alowed - see below g Vear wxidate,
oy esrMonts,
(] Yo

Regex.
r(o-o)|}y.]((|-l)h-n]){_x-l)l) i [;-!)-)I (blpn)(-_(l[_l-v] | l[gx))( -(c(l-l_)l(x-x](&u]h(u-:l)(v((u](o-lm(l-:] )_-(l-l]{o-u]-.( [o-l)(»a](n)(\.(c-ll.)!(:l( kl-)(l.(,“_] ja[pa]i:fe-a]{e-3] (3400} nnm

titre At duniteg the dog, m the formast khimeress, Thers I no date spea| rrust be provided Sue 10 schems bype constraimts Sut may be tero-liled and may te ignored  ssilime A JSON sty -
A recever Aacretion. The time “24:00" SHALL NOT te usesd. A Girme tooe SHALL NOT b gresent, Temws Con b come e 10 6 Duration snoe mdngia. . oxsiteTe

Regen: ([an)(n-3}1300-315:(0-1]{0-9):¢1a-2)(0-5] (481 . {a-5])1

e Trdeaties thit the viakse I tnken from & set of controlied strings wfred sisewhere [yoe Lang cocdes for further dacasinn). Techmeosly, # code is restricted 1o & 1ing whach hss 8t 2s:loken X508 streyg

It crwr (i RcTer et 10 madng 6 Daling whilipaoe, and whers there w o whstespate other B Srghe spades m th crdemnis

Regec [ Mualeiefalet
This data type Con be bourd 10 8 Valustie

ol A0 ORD represemied a8 o USR] (MC 2001 of); ¢.0. utrein) 1 2345 L IS0ON sing -

Rege: -m:xu'.(c-au\.(u;n-l)[o-n)fm

“ Arvy Commkanation of upper- or Ceer-came ASCTL lettars (A7, a0 w2, Nummersly (0' 7], - e L', wih & langth [mit of 64 charscters. (Thix mignt e an integer, an u- "oty XN strnyg

prefioed TID, UUID or wy other identifiar pattern thal ety Mese constemity. |
Regea [A-Te-z0-0\-4, J{1,04)

markdmme ATHIR string (see showe) thet may (orean markmn sprtax for cptnnal (FoCEssIg Uy 8 Mk presertanion egine, m the GFM extesan of Commortlerk fomat (see as sty TSON strag
Below)

Regex: Sat\S]\e)* (o ek mee Fmet in the regec - too lavge)

ursgnedlingt  Ary NOO-NEGATVR INteger i the ranps 2,147 853 647 S nonNegativelintoger ISON fumber

Regex [WII(LL9HWI1°)

posiuvelnt Ay positive Integer in the @ange 1..2,147 483,647 s poutiveloteger ISON nanbey

Fegew: o)4-S[[89]*

wsd AULID (aka GUID] represanted as @ URE (RFC 4122 (1 0.9, STusand C7S78730 608 4325 a141 SEEI43239620 il YSON &nng - an

\J )

Can be further
constrained



Data types In instances

Name Flags Casd. Type Description & Constraints

amoutaton

An identffiar intanded for ©

- NI
"resourceType" : "Patient", . I
"id" : "43961584-bf55-4ddf-9462-a37465fe4440", r &4
"identifier" : [ I 0.3 ™e velus st s unigue
{ z 0.4 Feroc Time period whan id is/was velld for use
"type" . { ¢ p 4 C ( ' Qrganitation that issusd |d (may be just text)
"coding" : [
{
"system" : "http://terminology.hl7.org/CodeSystem/v2-0203/",
"code" : "MR" Name Flags Card. Type Description & Constraints
* 4 . ~
"display" : "Medical record number" mecnocm ol

t Concept - reference to 2 terminology or just taxt
Elements defined In Ancestors: id, extensio
Code defined by a terminciogy system

1

text z 0.1 tring Plain text representation of the concept
b,
"system" : "http://myhospital.org/identifiers/patients", )
" " " " Name Flags Card. Type Description & Constraints
value" : "P0000001 e
Coding IN Elament A reference to a code defined by & terminology system
} Elements defined in Ancestors: id, extenzic
1, p 4 0.3 Identity of the terminology system
"name" : [ b3 0..: string Version of the system - if relevant
{ de z 0.2 code Symbol in syntax defined by the system
" a " . " "
family" : "Doe", y z 0..1 t Represantation defined by the system

"given" : [

arSelected I 0.1 &0 1f this coding was chosen directly by the user
n John"
Namms Flags Card. Typw Desctiption & Constrai
] 4 IN E me of & human - p d uzage

"gender" : "male", s Ewment
"birthDate" : "1971-04-28T00:20:00Z" : b B sl it oo

adl

Jefined in Anc

anonymous | ok | maden

z 0.1 tiring Text represe; on of the full name

b3 Q.1 ng Family name o caled 'Surname

z o.* 7 Given names {not ahw ). Includes middie names

THis repeating wler

z 0..*  tring Parts that come befoce the name
S11 Prafixes appaar in the correct ardar for prage
b4 0.* strin Farts that come after the name

19 slamant cedar: Suffixes appear In the comrect orcar for prasanting the name

b 4 0.1 Period Tirne period w

n name was/a In uie

Nt crader: Ghven NaMed appear in the correct order far predanting the nam



FHIR “special” resource types

« Foundational resources: used to define fundamental
aspects of FHIR (resources, maps, operations, capabilities)

http://hl7.org/fhir/resourcelist.html



http://hl7.org/fhir/resourcelist.html

Exchange paradigms

FHIR supports four paradigms

http://www.healthintersections.com.au

RESTTful API hl7.ora/fhir/http.html

Documents (like CDA)
hl7.org/fhir/documents.html

Services (SOA techniques)
hl7.org/fhir/services.html

Messages
hl7.org/fhir/messaging.html

Subscriptions
hl7.org/thir/subscription.html



https://www.hl7.org/fhir/http.html
https://www.hl7.org/fhir/documents.html
https://www.hl7.org/fhir/services.html
https://www.hl7.org/fhir/messaging.html
https://hl7.org/fhir/subscription.html
http://www.healthintersections.com.au/

REST

« Most common approach

* GET (the “read” verb)
 GET a single resource: GET Patient/43961584

« GET a set of resources GET Patient (?...)
* Response is a resource (a Patient, or a Bundle, or an OperationOutcome)

* POST (create)
 PUT (update)
 DELETE (delete)




Documents

A Bundle with

Type = document

1t Entry is a Composition

N entries referenced by Composition
Signature and Provenance

« Used for
» Persistence
» Stewardship
« Authentication
« Context

Integrity
Human Readability

Composition Resource

<Bundle>

|Metadata| | Attester| |Section

| <entry>
<resource>

v
|Section | |Section |

<Composition />
</resource>
</entry>
<entry>

\ 4

‘Observation

.Resource
v

AV

Device Resource

\ 4

List Resource

A 1

—1

A

Condition Resource

N

J

<resource>

<Observation />
</resource>
</entry>
<entry>
<resource>

<Device />
</resource>
</entry>
<entry>
<resource>

<List/>
</resource>
</entry>
<entry>
<resource>

<Condition/>

<resource>
</entry>

</Bundle>

2019 Health Level Seven ® International. Licensed under Creative Commons Attribution 4.0 International
HL7, Health Level Seven, FHIR and the FHIR flame logo are registered trademarks of Health Level Seven International.

Reg. U.S. TM Office.

http://build.fhir.org/documents



http://build.fhir.org/documents

Layered FHIR specifications

* Different levels of specification
 Look for already existing guidance...
 ...or help build it

A specification can add constraints and extensions to the specification it
depends on

Project- or country-specific design

Topic-specific fundaments (e.g. HIV)

Case Reporting fundaments

Standard constraints - SDC

FHIR base specification

() O



FHIR specifications — Implementation Guides

* Define the use cases

 Define the data
* Functionally — Logical models

: .  terminol
 Technically — FHIR profiles } SHminebgy



Case Reporting
Architecture




Case Reporting requirements

* Observe how a patient’s condition evolves
* Track chronic / epidemic diseases...

e ... or short-term episodes



Case Reporting
Architecture
components

Digital Square | connecting the world for better health



Data Collection & Data % Data Pool ! Data Usage %]
Acquisition
&

extraction Population (N
Analytics

Surveillance N



Data Sourcing #

Legacy/ ¥ EHR 7
existing
data

Episode data

Longitudinal
case data

Legacy Case data

Other data e.g.
master data

Data Acquisition & *

extraction

Structured
Data
Capture

FHIR
Interfaces

Data Pool

De- g
identification

Data L3
reconciliation
(e.g. patient
matching)

Data Objects (e.g.
FHIR resources)

Data Usage

Population !
Analytics

Surveillance "'

£l



Data Sourcing

Data Sourcing

* What data is there? What can be acquired? — __
* Patient episode data (treatment, medication, visit report...) .
* EHR existing data
* Legacy data
e (Other data)

Episode data

o e . Longitudinal
* When is it acquired? case data
* Each event / visit ———
egacy Case data
* History

Other data e.g.
master data



Data Pool

* Data objects — can be FHIR native or not

e Data functions
» Data processing/reconciliation
* De-identification

e Storage format — not end format

Data Pool

De- il
identification

Data Gl
reconciliation
(e.g. patient
matching)

Data Objects (e.g. FHIR
resources)

Case Report

Longitudinal
Case Record



Data Acquisition & €]

Data AchiSition extraction
e Data acquisition getting data into the Storage format Smchind S

* Depends on how data is to be acquired
* User entry e.g. Patient, nurse... =
* From existing systems e.g. EHRs Inforinces

Data
Import



Data Usage oemige

Population 2
. . Analytics
* Population data / analytics
 Dedicated architecture
* Existing specification Sl B

e Surveillance / trigger events
e Can use e.g. FHIR Subscriptions



Data Structures

Digital Square | connecting the world for better health



Data Objects

* Data input
* Patient episode
* Patient history
* EHR data
* Legacy data
e (Other data e.g. product data)



Data objects

FHIR Resources

* Case reports could be presented as FHIR resources
* Even better packed in a Bundle per Event / per Patient

FHIR Resources

* However, sometimes what we have is other data...

* Some previously captured data — CSV/others
e Standardized data (CDA,...)

e.g. CSV

CDA /...

e ...or we need to capture it

FHIR
Questionnaire



Why use forms?

 Allergylntolerance

* Condition

* Encounter or * QuestionnaireResponse
* FamilyMemberHistory

* MedicationStatement

* Observation

* Patient

* 100+ other resources



Forms for display

© 2021 Health Level Seven ®
International. All Rights Reserved.

Published under the Creative Commons

20 Attribution llnnorted licence

NAME: EXAMINATION *
FOLDER NO
BIRTH DATE e
CLINICDOCTOR o W 2
- | — Hb Arvenatal Care Labour
TELEPHONE NO:
L * Lw Urine
HISTORY * UD » mkadence desth &
END = wany necnatal osaty naral
Otstetic history ND = lae seorest deeh
Gosl 0 » il deat
Yoor| (wocks| | ODwinary |Woght |Sex Complications Thyrowd 2! GESTATIONAL AGE
el FTTTT]  ooflr
Lungs
Cyoe o Contacepti
en ¥ ption| Yes | No
SF- Maasummenl I I Tyoe
Description of compiications Othes
e sous FFTTTT]
Age P G Vevy Date
M | anvd | h
e L Conx BPD e mm weehs
FL mm works
Abdamen Piacanta
SPECIAL INVESTIGATIONS * EDD  according lo: dates / sonar ) both / uncertsin
VDRL TPHA FTA-Ans v ey [Moreh [vorm | vesr | Year
Medication Rx received tst 2nd ¥d
Blocdgroup and Rb
Cytaiogy. Future famil
Ahons
Oper MSU planning
Alergiel RVD  Test et Yes No Precautions: Yes N
: e - e * Note problems from history, examination and]
Othes. special imvestigations on prodiem Ks!
Smoking: Yes No Counsaling
36



Forms provide:

* Tight control over user experience:
* How questions are phrased
What answer choices are permitted
What gets asked when (and in what order)
User interface ‘appearance’
* i.e. Consistency in data capture

 Full flexibility in what data is captured and how

* Very simple data model



Questionnaire

Questionnaire ( MetadataResource)

url s uri [0..1]

identifier : identifier [0..%]

version : string [0..1]

name : string [0..1]

titte : string [0..1]

dervedFrom : canonical [0..*] « Questionnaire »
status : code [1..17 « PublicationStatus! »
experimental : boolean [0..1]

subjectType : code {0.."] « ResourceType! »

date : dateTime [0..1]

publisher : string [0..1]

contact : ContactDetail [0..%]

description : markdown [0..1]

useContext : UsageContext [0.."]

junisdiction : CodeableConcept [0.."] « Junsdiction ValueSet+ »
purpose : markdown [0..1]

copyright : markdown {0..11

approvaiDate : date [0..1]

lastReviewDate : date [0..1]

effectivePeriod : Penod [0..1]

code : Coding [0..*] « QuestionnaireQuestionCodes?? »

© 2021 Health Level Seven ®
International. All Rights Reserved.
Published under the Creative Commons
2 0 Attribution lUnborted licence

item———— type ; code [1..1] « QuestionnaireltemType! »

Initial

ltem

linkld : string [1..1]
definition : uri [0..11
code : Coding [0..*] « QuestionnaireQuestionCodes?? »
prefix : string [0..1]
[0.*] | text:string [0.1]

initiat

item

enableBehavior ; code [0..1] « Enable\WhenBehavior! »
required : boolean [0..1]

repeats : boolean [0..1]

readOnly : boolean [0..1]

maxLength : integer [0..1]

answerValueSet : canonicat [0..17 « ValueSet »

value[x] : DataType [1..1] « boolean|decimal | integer | date | dateTime |
time | string | uri | Attachment | Coding | Quantity | Reference(Any);
QuestionnaireAnswer(odes?? »

enablaWhan AnswerQption
[04"] value[x] : DataType [1..1] « integer|date| time |string | Coding|
Reference(Any); QuestionnaireAnswerCodes?? »
EnableWhen initialSelected : boolean [0..1]

question : string [1..1]

operator : code [1..1] « QuestionnaireltemOperator! »

answer[x] : DataType [1..1] « boolean | decimal | integer | date | dateTime |
time|string| Coding | Quantity | Reference(Any);

QuestionnaireAnswerCodes?? »
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Anatomy of a Question

Prefix Text

/

\

* 5.a)

What pizza toppings would you like?

®* (choose at least 1)

Child “display” item

* Cheese (implies required =
o Ham true, repeats = true)

ol Mushrooms [~option or  Nested “question” item
* Other

options (enableWhen tied to
“Other” answer)

* (please specify):

© 2021 Health Level Seven ® International. All Rights Reserved. Published under the
Creative Commons 3.0 Attribution Unported license
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Linking Questionnaire to
QuestionnaireResponse

Questionnaire QuestionnaireResponse

<items> <item:>

<linkId value="G12 <1inkTd walype="G1"/>

<text wvalue="Test 4 tions"/> <text wvalue="Test gquestions"/>

<type wvalue="group"/> <item>

<repeats value="trus"/> . <linkId values="Q1"/>

<ltem> ext valuse="What 1s your name?"/>

<linkId value="Q1" <answer>

<text value="What 1s i <valueString value="5ir Lancelot of Camelot™/>
<type value="string"/> . </answer>

</item> </item>
<item>

<linkId valuse="Q2"/>
<text wvalue="What is your guest?"/>

ur name?"/>

<type value="string"/> Id valusx"Ggl"/>
</item> lue="Test questions"/>
<item>
<1inkId wvalue="Q3"/> . <1linkId value="Q1"/>
<text value="What is your favorite colour?"/>! | <text value="What is your name?"/>
<type value="string"/> . <answer>
</item> . | <valueString value="Sir Robin of Camelot"/>
</item> . </answer>|
</item>
<le= ... —=>
</item>

4u



Structured Data
Capture (SDC)




What is Structured Data Capture (SDC)?

 Standardize/enhance capabilities of FHIR Questionnaires:

Workflow

Complex form rendering - https:/build.fhir.org/ig/HL7/sdc/rendering.html

Complex form behavior - https://build.fhir.ora/ia/HL7/sdc/behavior.html
Automatically populating forms - https:/build.fhir.org/ig/HL 7/sdc/behavior.html

e Automatically extracting form data - https://build.fhir.org/ig/HL7/sdc/extraction.html
* Adaptive forms - https:/build.fhir.ora/io/HL7/sdc/adaptive.html

* Form composition - https://build.fhir.org/ig/HL7/sdc/modular.html

© 2021 Health Level Seven ® International. All Rights
Reserved. Published under the Creative Commons 3.0
Attribution Unported license


https://build.fhir.org/ig/HL7/sdc/rendering.html
https://build.fhir.org/ig/HL7/sdc/behavior.html
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https://build.fhir.org/ig/HL7/sdc/extraction.htm
https://build.fhir.org/ig/HL7/sdc/adaptive.html
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Questionnaire (complex) workflow and actors

_ Search,
 How do you find a form? Populate
. Questionnaire
 How do you retrieve allowed values? Mgﬁ;’;‘er
 How do you manage form completion? ijsget

 How do you submit a form? =
uery, Create,

Update, Extract Form

Questionnaire [TaGE R
Response Manager Extract

Questionnaire

 How do you ask someone to complete a form?

 How do you track whether they’ve filled it out?

. > Response
* How do you derive one form from another? Process Form
Questionnaire Recaiver
Response

Create Form
Questionnaire Archiver
Response

© 2021 Health Level Seven ® International. All Rights
Reserved. Published under the Creative Commons 3.0
Attribution Unported license



SDC as enabler of standard tools

* https://confluence.hl7.org/display/FHIRI/SDC+Implementations

« Example: https://Ihcforms.nlm.nih.gov/lIforms-fhir-app/



https://confluence.hl7.org/display/FHIRI/SDC+Implementations
https://lhcforms.nlm.nih.gov/lforms-fhir-app/

Data Extraction

Digital Square | connecting the world for better health



Data extraction

3 mechanisms to be explored later

 Observation-based extraction
e Definition-based extraction

e Structure-map based extraction
« Sextract operation



Structure-map extraction

* Uses FHIR mapping language -
* https://www.hl7.org/fhir/mapping-language.html

* Easily gets rather complex
* we’re working on making it more accessible


https://www.hl7.org/fhir/mapping-language.html

Structure-map extraction

* Uses FHIR mapping language -
* https://www.hl7.org/fhir/mapping-language.html

* Easily gets rather complex
* we’re working on making it more accessible


https://www.hl7.org/fhir/mapping-language.html

Mapping

map "http://hl7belgium.org/matchbox/fml/extractfindrisc" = "extractfindrisc"

uses "http://hl7.org/fhir/StructureDefinition/QuestionnaireResponse" alias QuestionnaireResponse as source
uses "http://hl7.org/fhir/StructureDefinition/Observation" alias Observation as target

group QuestionnaireResponse (source src : QuestionnaireResponse, target tgt
src.item as item where linkId.value in ('findriscScore') -> tgt as scoreresult then item(item, scoreresult)

group item(source src, target tgt: Observation) {
src -> tgt.code as code then itemcoding(src, code) "x1";
src -> tgt.status = "final" "x2";
src -> tgt.value = (src.answer.valueDecimal) "x3";

group patient (source src, target tgt: Observation) {
src -> tgt.subject as patref then patientid(src, patref) "x4";
}

group patientid(source src, target tgt: Reference) ({
src -> tgt.identifier as patid then idvalue(src,patid) "x5";

}

group idvalue(source src, target tgt: Identifier) {
src -> tgt.value = (src.answer.valueDecimal) “x6";

}

group itemcoding(source src, target tgt: CodeableConcept) {
src -> tgt.coding as y then codingcode (src,y) “x7";

}

group codingcode (source src, target tgt: Coding) {
src -> tgt.code = '763117005’ “x8";
src -> tgt.system = 'http://snomed.info/sct’ “x9";

src -> tgt.display = 'FINDRISC (Finnish Diabetes Risk Score) score’

“x10" ;

Observation) {

FINDRISCQuestionnaireResponse
| w FINDRISCQuestiomaireResponse
| a
| ? Patient Age
i ? Patlont BM|
| ? Waist circumference
| ? Physical Activity?
| ? Dally consumption of fruits and vegetables?
| ? History of high Blood pressure meds?
| ? History of high blood glucose?
i ? Family history of diabetes?
| 2 Patiert FINORISC fotal scare
| 10-yesr dabetes nsk: Low
l 10-yeer dabetes nsk. Sightly Elevated
i 1(yoer dabetes nsk: Moderale
| 10-yeer dabetes nk: High
| 10-year dabetes nsk: Viecy High

\\rlvv;
src.item as item where linkId.value in ('findriscScore') -> tgt as scoreresult then patient(item, scoreresult)

Input 1

Ingsut 2

~Input 4

Irput 3 Imerpratasan

Input 5

\\r2 n ,.
|
‘%
' B be-cs-score-categurybisk -
{ [ | SCT#763717005 - FINDRISC |
| )| (Currere Time} A
|
| 0 l (Currart Pabant) )
|
|
b
"~

e

BeScoreResult (Observation)

|
A

.

%

v BeScoreResull

o status (1.1)
© category (0..*)
“ code (1..1)
subject (1.1)

> B aftactivalx] (1.1)
Isswed (1..1)
performer (0..*)

~ & valus[x] (1.1)

& valueDecimal (1..1)

© interprotation {0_*)
denice {0..1)

> W reterenceRangs (0..%)
darlvedFrom (0..*)

> W component (0.%)




HIV Mapping

* + Wrapped in a Document



Implementation
Introduction




Tooling

* Implementation Guide
* LHCForms

* HAPI

* Matchbox



Layered FHIR specifications

* Different levels of specification
 Look for already existing guidance...
 ...or help build it

A specification can add constraints and extensions to the specification it
depends on

Project- or country-specific design

Topic-specific fundaments (e.g. HIV)

Case Reporting fundaments

Standard constraints - SDC

FHIR base specification

() O



Q&A, 1deas




Get In touch, be active

« Check with others (at chat.fhir.org or community.fhir.org)
« Create (or ask someone to create) a change request
 Join a FHIR® event like DevDays (devdays.com), discuss
 Join a FHIR® connectathon, test and provide feedback

Digital Square | connecting the world for better health
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https://chat.fhir.org/
https://ccommunity.fhir.org/
https://www.devdays.com/

Digital Square is supported by:

USAID BILLe& MELINDA PATH

FROM THE AMERICAN PEOPLE GATES foundation oel/200

Digital Square is a PATH-led initiative funded and designed by the United States Agency for International
Development, the Bill & Melinda Gates Foundation, and a consortium of other donors.

This presentation was made possible by the generous support of the American people through the United States Agency for International Development. The contents are the
responsibility of PATH and do not necessarily reflect the views of USAID or the United States Government.




Demo and hands-on

* https://lhcforms.nlm.nih.gov
 http://ui.hl7.beda.software
* http://smartgedit4.azurewebsites.net

H L7 © 2021 Health Level Seven ® International. All Rights Reserved. Published under the
Internat ional Creative Commons 3.0 Attribution Unported license
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