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Where are we going?

e PART I - EXAMPLES OF CLINICAL SYSTEMS
— Clinical Logistics

— Mobile Health for Cardiovascular Diseases

e PART II - MEDICAL STANDARDS
— Overview
- HL7 FHIR
— IEEE P1752

e PART III - EXERCISES
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PART I - EXAMPLES

—¥—" s Health Informatics System

—
e

Clinical Logistics

Mobile Health

Long-term ECG Monitoring
and Arrythmia Detection
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Clinical Logistics

e Booking
Planning e Scheduling
e Planning

Execution

5 Medical Data Standards

e Adjustment
e Ad-hoc
e Acute

e Store

Blelel¥[ppl=lgi=1d[e]al ¢ Compare
e Analyze
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Planning is Key...?

Table 1. Scheduled, Acute, and Cancelled Operations.

Total %

No. of days (D) 133

Total no. operations (V) 3,221 100%
No. operations executed ¢ F© 7 a70 Q%
No. elective operatior

No. acute operations: @ Only 56% of all operations are planned ahead. The re-
maining 44% are acute and thus scheduled ad-hoc.

— day shift (07:00-1
— night shift (16:00-
— weekends

No. cancelled operati

No. operations execu ® 8 Yo Of all operations are cancelled.

No. cancellations pr.

e 31% of all operations are shortened or prolonged more

Table 2 than 30 minutes.

Total no. of chan; @ 67% of all planned (“‘elective”) operations are substan-

— start/stop time
— start/stop time
No. of minor chai

tially changed.
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Why the Plan Doesn’t Hold — a Study of Situated Planning,
Articulation and Coordination Work in a Surgical Ward

Jakob E. Bardram

IT University of Copenhagen, Denmark

Rued Langaards Vej 7, 2800 Copenhagen
bardram @itu.dk

ABSTRACT

Most studies of plans and situated work have applied ethno-
graphic methods and and thus fail to provide any quanita-
tive insight into the extent of this phenomenon. We present
astudy of planning and executing operations in an operating
suite. Quantitative analysis of log data reveals the extent to
which operation schedules are carried out as planned, and
qualitative studies reveal the reasons behind changes to the
plan, the consequences of such changes, and the strategies
used 0 cope with them. 67% of the plan is changed and
only 56% of all operations are planned ahead. We discuss
how operation schedules are subject to “continuous plan-
ning”, and how this needs to be supported by technology.

ACM Classification Keywords

H.5.3 Information Interfaces and Presentation: Group and
cooperative

1.3 Computer Applications: Life and Medical §

ence—Medical information systems

General Terms
Design, Human Factors

Author Keywords
Coordination, Peri-operative Coordination and Commun;
tion System, PoCCS, Hospital, Operating Room Scheduling

INTRODUCTION

The relationship between plans as coordinating artifacts. and
the enactment of such plans under the consraints o specific
contingencies and conditions in the work situation, has at-
tracted mich atention in CSCW, On the oné hand. plans
are absolutely essential to the coordination and execution of
activities in collaborative workplaces such as a hospital. A
number of studies have focussed on undehundmg the role
of plans and other “Coordination Mechanisms” [15

tingencies which cannot — and should not — be ant
(or planned for), plans must necessarily be instan

Permission to mke digial o hard copies of al or part of tis work for
personal or classroom use s graned wathout fee provided that copes are
ot made or distibuted fo profit or commereial advantage and tat copics
bear this notce an the Ful ctatlon o the s page. Tocopy otherwise,
republish o pos on servers ort redisribute 1o s, rquires prior specific
CSCW 2010, February 610, 2010, Saannab, Georgia, USA

Copyright 2010 ACM 978-1-605538-795.0/10102..S10.00

Thomas R. Hansen
Cetrea A/S, Denmark
Finlandsgade 10, 8200 Aarhus N
thomasr@cetrea.com

adjusted to the specific work situation in which they are ex-
ccuted. This is the core argument in Suchman’s work on

ated Action” [16], in which she shows the importance
of diff etween work and of work
such as plans and process models. Plans are representations
of situated actions produced in the course of action and they
should therefore be seen primarily as resources for the work
rather than as factors that play any decisive role in deter-
mining its course. Suchman emphasizes that action consists
of essentially situated and ad hoc improvisations; thus plans
can be seen as rational anticipations before the act, and post
hoc reconstructions afterwards

Several studies of planning and situated work have been car-
ried out by CSCW, some of them within a hospital setting. In
this paper, we would like to investigate more thoroughly the
relationship between plans and situated actions and i
gate how often and why plans are changed, the consequences
of such changes, and how these changes are handled. More
specifically, we would like to investigate the followi
tions:

what i the nature of the changes o the plan, .. how many
changes occur and how significant are they?

2. what are the reasons for the changes, i.e. why are plans
change:

what are the consequences of these changes, i.c. how are
changes experienced and what effect do they have?

IS

. what are the strategies used for coping with these changes,
iie. how do people handle and accommodate change?

Whereas other studies of plans, coordination mechanisms,
and hospital work have applied a purely qualitative ethno-
graphic approach, this paper presents quantitative as well as
ali sights into the relationship between plans and
the way in which they are carried out. On the basis of log
data from scheduling and coordination systems at an oper-
ating (OR) suite, we have been able to determine how often
plans are changed and the nature of the changes made. These
quantitative data have been supplemented with qualitative
data based on interviews and observatons, which provide
ght into the reasons behind changes o plans, the conse-
quemm of such changes, and how users cope with them.

Our study of a general-purpose OR suite over a period of 12
weeks shows that only 56% of all operations were known
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System Overview
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Questions Related to Standards....

e How can we integrate with the “big” systems
— Patient Administration System (PAS)
— Electronic Medical Record (EMR)
- Booking and Scheduling

e What needs to be integrated
— Patient information (id, name, diagnosis, ward, ...)
- Booking & scheduling information, incl. resources (staff, rooms,

equipment, ...)
— Procedure (operation, type, ...)
— Real-time data (status, ...)
— Communication (messages, video, ....)

11 Medical Data Standards (c) Jakob E. Bardram - www.bardram.net March 2022



Mobile Health (mHealth)
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Telehealth and mobile health

Mobile healthcare or m-health is specifically concerned with using wireless communica-
tions, computing and sensing devices in the service of care delivery (Istepanian et al., 2004;
Tachakra et al., 2003). Smart phones and wearable computing devices that blend physiologi-
cal and activity sensors with wireless connectivity are making wireless patient monitoring
commonplace, where once procedures such as ECG Holter monitoring were specialized ser-
vices. More profoundly, information technology blends naturally with communication ser-
vices on these mobile platforms and permits rich interaction with clinicians or sharing of
data with others through social media. M-health thus falls naturally under the broader tele-
health umbrella and can be thought of as a technological evolution of ‘old-fashioned’ tele-
health. In some senses, the term m-health is also an unnecessary and technically driven
distinction that confuses, rather than adds, to our understanding of how technology medi-
ates communication. The choice of network channel and the platform for the delivery of a
telehealth service are not the only consequential elements in the service bundle.

Medical Data Standards (c) Jakob E. Bardram - www.bardram.net
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Major Trends
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Pervasive Healthcare as a Scientific Discipline

J. E. Bardram

T University of Copenhagen, Copenhagen, Denmark

Summary

Objective: The OFCD countries are facing a set of core
challenges; an increasing elderly population; increasing
number of chronic and lifestyle-related diseases; ex-
panding scope of what medicine can do; and inreasing
lack of medical professionals. Pervasive healthcare asks
how pervasive computing technology can be designed
1o meet these challenges.

The objective of this paper is fo discuss ‘pervasive
healthcare” as  research field and tres to establish
how novel and distinct it is, compared fo related work
within biomedical engineering, medical informatics,
and ubiquitous computing.

Methods: The paper presents the research questions,
approach, fechnologies, and methods of pervasive
healthcare and discusses these in comparison fo those
of other related scientific disciplines.

Resulfs: A set of central research themes are presented;
monitoring and body sensor networks; pervasive
assistive fechnologies; pervasive computing for hospi-
tals; and preventive and persuasive technologies. Two
projedts llustrate the kind of research being done in
pervasive healthcare. The first project is fargeted at
home-based monitoring of hypertension; the second
project is designing confext-aware fechnologies for
hospifals. Both projects approach the healthcare chal-
lenges in a new way, apply a new type of research
method, and come up with new kinds of technological
solutions.

“Clinical proof-of-concept” is recommended as a new:
method for pervasive healthcare research; the method
helps design and fest pervasive healihcare technolo-
gies, and in ascertaining their clinical potential before
lorge-scale clinical fests are needed.

Conclusion: The paper concludes that pervasive health-
care os o research field and agenda is novel; it is ad-
dressing new emerging research questions, represents a
novel approach, designs new types of fechnologies, and
applies a new kind of research method.

Keywords

Pervasive healthcare, clinical proof-of-concept,
research, method, pervasive computing,
ubiguitous computing

Methods Inf Med 2008; 47: 178185
doi:10.3414/ME9107

1. Introduction

This paper seeks to investigate whether
‘pervasive healthcare’ as a research field is
something new or is just a new label for
existing research’. In order to investigate
this question, we need to consider what we
mean with a ‘research field” and what we
mean by ‘new’. To narrow down the first
question, there is a list of questions which
we need to address, such as:

What are the challenges which are ad-
dressed by the field?

What are the core research questions?
And why are these worth investigating?
Who will benefit and/or be affected by
the solutions?

What are the methods used to address the
research questions? And how do we
measure success?

What is the short-term, mid-term, and
long-term impact of this research?

What types of results do we expect?
What are the prototypical solutions?
How is the field related to — and distinct
from — other research fields?

And - what will happen if we do not do
this research?

These are very large and overreaching ques-
tions which are not easily answered. This
paper will address these questions, but the
real goal of the paper is also to introduce
these questions and provide some direction
for their answers for other to pick up on.
The second question — what actually con-
stitutes something new — actually turned out
to be a much harder question. Often a ‘new’
contribution is only recognized historically,
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i.e. when looking back in the history of
ideas, one is able to recognize that a new
idea emerged at a certain point in time.
However, when you are in this point in time,
it is often very difficult to see the novelty of
the idea. The fact that the heliocentrism
world view proposed by Galileo was not
recognized within his lifetime is a classic
example. The Danish philosopher Seren
Kierkegaard has said that “Life is lived for-
ward, but understood backwards”. To illus-
trate this paradox, we can think of cars.
When we see a brand-new Ferrari, there is
little doubt that this is a car; when we see a
horse carriage from the 18th century, there
is also little doubt that this is a horse car-
riage. However, when we see some of the
first automobiles ever made, these look very
much like a horse carriage equipped with a
supplementary engine. Today we are not in
doubt — these were the first examples of
cars. In the time they were made, they were
just carriages. My main argument is pre-
cisely that ‘pervasive healthcare’ is right
now a horse carriage with a supplementary
engine; right now it is difficult to see what is
new, but I'm certain that when looking back
in the years to come, ‘pervasive healthcare”
will be recognized as a new scientific
approach. This paper will try to evolve this
argument.

2. Challenges, Questions,

and Approach

Pervasive healthcare [1] takes its outset in
the rising health challenges that the OECD

countries are facing in the near future. These
hall are well-known to many readers,

‘This paper is based on the keynote talk that I gave
at the 2008 Conference on Pervasive Health in
Tampere, Finland. The original itle of the talk was
“Is 'Pervasive Healthcare' old wine on a new bottle
orisitareal, but emerging, research discipline?”
Slides from the talk can be found at SlideShare.

and T will only summarize them here":

® More details on these challenges and their relation

to pervasive healtheare research are discussed by
Kaye and Zitzelberger in [2]

JE Bardram. Pervasive Healthcare as a Scientific Discipline.
Methods of Information in Medicine, 3(47):129-142, 2008.
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I Global Health Metrics

Leading causes 2019

Percentage of DALYs
2019

Perc
num

1990

"®

CrossMark

Lancet 2020; 396: 1204-22

This online publimliun has been
corrected. The corrected version
cet.c

*For the list of Collaborators
Viewpoint Lancet 2020;
6:
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Globdf b . . =
and t@ri /l 2 Ischaemlc heart dlsease ” 72 (65 to 79) ” 5 Percentage of DALYs  Percentage change in Percentage change in
Globa = F—. 2019 number of DALYs, age-standardised DALY
1 : : . 1990-2019 rate, 1990-2019
oo 4 Lower respiratory infections || 3-8 (3:3t0 4-3) | Y (AT 53470308 | 356 (4313
saaromima |5 Diarrhoeal diseases | 32(2:6t04-0) | 72(65t07.9) 504(399t0602) || -286(333t0-242)
along with comt 57 (51 to 62) 324 (220 to 422) -352 (—405 to -305)
g:;ﬁz;;‘{g;;:; 6 COPD | 29(2-6t03-2) | 38(33t043) 567 (642 t0-475) || 625 (-690to-549)
collectively exha . . . ] ] ] 32 (26 to 40) -57-5 (_662 to _447) -64-6 (_717 to _542)
" ebdscana -L_7Road injuries L_29(2:6t030) I 20(261032) 256(15110460) | 398(440t0302)
i ,l 8 Diabetes ” 2-8 (2:5t03-1) ” 2.9(26t030) 2.4 (6.9 to 10-8) 310 (:37-1to-254)
"0 health service w T 28 (25 to 31) 1479 (1359 to 1589) 244 (185 to 297)
| dest s L{ 9 Low back pain |  2-5(1-9to3-1) | 25(1.9t031) 469 (43310505) 163 (-171t0-155)
e 1 10 Congenital birth defects | 21(17to02-6) | 21(171026) 373(-506t0-12:8) || -40-0(527 to-1/-1)
prevalet}ce, rem 1.9 (16 to 2-2) 1277 (973 to 171-7) 585 (371 to 892)
mwisibis | 11 HIV/AIDS IL_19(16t022) | 19 (171020) ~410(472t0-335) || 628(5666t0-580)
schooling, and { : ] ] ; 1.8 (1-4 to 2-4) 61-1 (56-9 to 65-0) -1.8 (-2:9t0-0-8)
et /{ 12 Tubercu.|05|s- | 1.9(17t02-0) | Lo Sy e
tking o ace /l 13 Depressive disorders | 18(1-4t02-4) | 18(041039) 567 (52410 621) 11(421t029)
pace o declne i . 18 (16t020) 330 224 t0482) 268 (325 t0-19.0)
il the 19508 { 14 Malaria | 18(0-:9to3-1) | 18(16020) 691(531t0854) 162 (240 t0 8.2)
o e ) 15 Headache disorders |  1.8(0-4t03-8) I T 53261 101050) 63(02t0124)
tenth). In adoles: = = 1- (1-2 to 2'1) 12 9 (122-0 to 13 3) 307 (276 to 343)
e 116 Cirrhosis | 1.8(1-6t02-0) | 16 (12 to21) 82.8 (/52 to 88.9) 1.8(37t0-01)
oprnkei a4 17 Lung cancer | 1.8(1-6t02-0) | IS ([AT] 471(31:5t061.0) || -145(225t074)
marked shift toy z . : 13 (1.2 to 15) -5.6 (_14.2 to 37) -38.9 (_443 to _33.0)
In 2013, there /l 18 Chronic kidney disease | 16(1-5t01-8) | 12(09to15) 287 (45810518) 68 (-87t0-49)
end of the SDI r: : : ; 11 (0-8to 1-5) 537 (48-8 to 59-1) -0-1(-1-0 to 0-7)
Interpretation A J 19 Other mUSCUIOSkGlEtaI || 1 6 (1 2 to 2 1) || 11 (08 to 15) 138 (105 to 172) —164 (—187 to —140)
e 4 /{ 20 Age-related hearingloss || 1.6 (1-2t02-1) |
bling outco 11(10t012) 102 (32t019-2) -23.8(-286t0-17-8)
::;ﬁﬁ:l‘:al rl 21 Falls ” 1.5 (1'4 to 1'7) ” 0-6 (0-5t0 0-8) -51-3 (-59-4 to -42-0) -57-2 (-64-4 t0-48-6)
control to el \| 52 Self-harm [ 13(12to15) [ 06 (050 07) 711(-796t0-597) 745 (-82:0t0-64-5)
Funding Bill & 1 . . 05 (0-5t0 0-6) 606 (-652t0-536) 682 (-71.9t0-62.8)
oo A 23 Gynaecological diseases |  1-2(0-9to1-5) | 4 0-4(021007) 545(74610-169) 563 (756 t0-203)
24 Anxiety disorders | 11(0-8to1.5) |HE 03(01t006) B oS a8 M S OS)
Medical Data Stan(\ ) Dietary iron deficiency | 11(0-8to15) |
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mCardia :: Detection of Atrial Fibrillation

e Cardiovascular diseases is the 1st cause of death and the 2" leading disease burden (WHO)
e ECG monitoring is core to most CVD treatment
e Today

— in-clinic monitoring for short period (10 min)

— constrained Holter monitoring w. manual data upload

- no knowledge on “context” (physiological, behavioral, medical, cognitive, mental, ...)

— a manual labeling and detection process

15 Medical Data Standards (c) Jakob E. Bardram - www.bardram.net March 2022
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mCardia: A Context-Aware System for
Arrhythmia Screening

e Novel digital phenotyping technology for arrhythmia
screening

— ambulatory - data collection under free-living
conditions

- longitudinal - 2-5 weeks of data collection

- contextual - behavior, environment, activity, self-
reports

e 2 studies :: Denmark & India
-N=24
— high usability and user engagement scores
— huge ambulatory dataset collected
— patient annotation of experienced “events”

D Kumar, R Maharjan, A Maxhuni, H Dominguez, A Frglich,
JE Bardram. " mCardia: A Context-Aware Ambulatory ECG
Collection System for Arrhythmia Screening" To be
published in ACM Transaction on Computing for Health,
2021.

Medical Data Standards (c) Jakob E. Bardram - www.bardram.net March 2022



Data Collection

Table 1. Data Features Collected in mCardia with Source
and Sampling Rate

L < Jan20 >
Parameters Type Source Sampling rate
ECG S EcgMove4 1024 Hz
HR S EcgMove4 1/60 Hz
HRV S EcgMove4 1/60 Hz
MET Level S EcgMove4 1/60 Hz
| \ : Acceleration S EcgMove4 64 Hz
4W: Rotation rate S EcgMove4 64 Hz
Body position S EcgMove4 1/60 Hz
e ,@ V— Activity S Phone EB
?ZBT . i Steps S EcgMove4 & Phone | 1/60Hz & EB
‘T U S Events PR | EcgMove4 & Phone EB
Weather S Phone 4/day
ra ﬁ;t Location S Phone EB
n @ o« Sleep PR & S Phone 1/Day
Noise level S Phone 1/120 Hz
Dietary PR Phone 1/Day
S: Sensed. PR: Patient-reported. EB: Event-based. Dietary includes food timings
and type (light, moderate or heavy), sleep quality, and self perceived stress levels.
17 Medical Data Standards (c) Jakob E. Bardram - www.bardram.net

Lay "

1 69%

Jan 2

00:40

06:40

8 your sleep quality

08:20

13:20

v

Went to bed last night and

aily Info
gn).

N
Copenhagen 3
Center for

Health Technology

March 2022



copmen @
Deep-learning Method for Ambulatory
AF Detection

e “In-the-Wild” real-time detection of atrial fibrillation
— ambulatory, contextual data
— patient-reported data
- based on CACHET-CADB (“in-the-wild” data) Non-AF

[,

- 98% accuracy 2

O]
L 2 40

e Implications =
— reduction of manual Holter analysis A 20

— pro-active detection of AF
- semi-automatic triage
— early intervention

Predicted label

D Kumar, A Peimankar, K Sharma, H Dominguez, S
Puthusserypady, and JE Bardram. "DeepAware: A Hybrid
Deep Learning and Context-Aware Heuristics Based Model
for Atrial Fibrillation Detection" Under review.

18 Medical Data Standards (c) Jakob E. Bardram - www.bardram.net March 2022
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Questions Related to Standards....

e How can we integrate with the “big” systems
— Patient Administration System (PAS)
— Electronic Medical Record (EMR)
- Booking and Scheduling

e What needs to be integrated
— Patient information (id, name, diagnosis, ward, ...)
— Clinical information (diagnosis, ...)

— Medical device information (type, configuration, instructions, ...)
— Communication (messages, video, ....)

— Observations (physical activity, behavior, sleep, HR, HRV, MET,
ECG, PRO, ....)

20 Medical Data Standards (c) Jakob E. Bardram - www.bardram.net March 2022
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Healthcare Classification Systems
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e ICD-1 Table23.7 A comparison of coding for four different clinical concepts using some of the major coding systems

e DRG SNOMED

ICD-9-CM 4th International,
e Read Clinical concept UMLS ICD-10 edition Read, 1999 1998
e SNOWV Chronic 448589 Chronic  125.9 Chronic 414.9 Chronic XEOWG Chronic 14020 Chronic
ischaemic ischaemic heart  ischaemic heart ischaemic heart ischaemic heart ischaemic heart
¢ S N O IV heart disease disease disease disease disease NOS disease
e UMLS  Epidural 453700 S06.4 Epidural 432.0 XaOAC Extradural 89124 Extradural
haematoma Hematoma, haemorrhage Nontraumatic haematoma haemorrhage
epidural’ extradural
haemorrhage
e DSM , ,
Lymphosarcoma 1095849 C85.0 200.1 B601z 95923
e LOINC( Lymphoma, Lymphosarcoma  Lymphosarcoma  Lymphosarcoma  Lymphosarcoma,
diffuse’ diffuse’
e RXNO
° ICPC Common cold 1013970 JOO Acute 460 Acute XEOXT Common 35210 Common
Common cold nasopharyngitis nasopharyngitis cold cold
° CPT (common cold) (common cold)
ICD, International Classification of Diseases; UMLS, United Medical Language System.
o Rad I—E From the National Centre for Classification in Health, Australia.

22 Medical Data Standards (c) Jakob E. Bardram - www.bardram.net
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—

Psykiatritakster
GRUPPENAVN
SENGEDAGE
AMBULANT
FARDIGBEHAND

DRG-grupperet LPR3-data

takt

Sundhedsdatastyrelsen
Drestads Boulevard 5

M v ) & confluence.ihtsdotools.org

sport v private v

HH g Spaces v  Discussion Create

Pages

SNOMED International Tools

Welcome to SNOMED International Tools

jakba@dtu.dk

This space contains information on a number of the SNOMED International Tools and Services that are made available and have been

developed within the Open Tooling Framework

Tooling for Users Service Management

e Tooling Landing Page e |HTSDO Service Management
Architecture Technical Services Space

¢ Architecture Blueprint * Technical Services

OTF Mini-site
o http:/fihtsdo.github.io

To access the tools dashboard as user (you will need to
already have a user account and access) please go to
the Tooling Landing Page

SNOMED CT Management Tools/Services

Tool Name Availability Member Offering Source Documentation
Code
Authoring Platform B3  Authoring services for NRCs built GitHub
upon Snowstorm repo
Member Licensing & BN Member NRCs can have theirown  GitHub Documentation
Distribution Service branded space to distribute repo
(MLDS) SNOMED CT and anything else
SNOMED Content BN  Request submission system to Documentation
Request Service request new SCT content
SNOMED CT Browser BN Member extensions hosted on GitHub Backlog Report
request in the browser repo
SNOMED International [ Source code available under GitHub Documentation
Mapping Tool Apache v2 open license repo

URL

Launch

Launch

Launch

Launch

Launch

SNOMED International GitHub Repository
o https://github.com/IHTSDO

Service Status
atus.ihtsdotools.org

* http

Privacy Policy
e IHTSDO Tools Privacy Policy

Contact Us
*
*
B I U == A o
e
™
I'm not a robot
reCAPTCHA

Privacy - Terms
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medcom Standardkatalog — Copenhagen
dokumentation mangler p3 SVN Center for

Standard type Type nr. v...s....E Standard navn o m.sa& E:"’"""“,,M,, e :i':""“""' e "“T‘.:-"E Test- = - Health Technology

EDIFACT DISO1 DO134L Udskrivningsepikrise 10/2018 17/06/2019 08/03/2019 [ja EDI Gitte Henriksen Alice Kristensen

EDIFACT DIS02 D0234L Ambulantepikrise 18 06/2019 08/03/2019ja EDI Gitte Henriksen Alice Kristensen

EDIFACT DIS03 DO0334L Skadestueepikrise 18 06/2019 EDI Gitte Henriksen Alice Kristensen

EDIFACT DIS0S DO533L Billeddiagnostisk epikrise 012 10/2015 EDI Gitte Henriksen Alice Kristensen

EDIFACT DIS06 DO0633L Laegevagtsepikrise 018 16/06/2020 EDI Gitte Henriksen Alice Kristensen

EDIFACT DIS07 DO0734L Speciallzegeepikrise 020 16/06/2020 EDI Gitte Henriksen Alice Kristensen

EDIFACT DIS13 D1333L Bookingsvar 017 EDI Gitte Henriksen Anne K. L. Lekso

EDIFACT DIS08 D0833L Fysioterapiepikrise 017 20/09/2018 EDI Gitte Henriksen Alice Kristensen

EDIFACT DIS09 D0933L Kiropraktorepikrise 015 EDI Gitte Henriksen Alice Kristensen

EDIFACT DIS91 D9134L Korrespondancebrev 018 15/03/2018 EDI Gitte Henriksen [ 1 5 4 Sta n d a rd s

EDIFACT DIS10 D1034L Psykologepikrise 005 EDI Gitte Henriksen Alice Kristensen

EDIFACT DIS90 D9034L Administrativ korrespondance /02/2015 ja EDI Michael Johansen Gitte Henriksen

EDIFACT REF01 HO131R Sygehushenvisning 15/09/2020 19/06/2019 05/03/2020ja EDI Gitte Henriksen Anne K. L. Leksg

EDIFACT REF02 H0231R Billeddiagnostisk henvisning 15/09/2020 19/06/2019 19/06/2019 |ja EDI Gitte Henriksen Anne K. L. Lekso - 5 2 E DI FACT

EDIFACT REF06 HO630R Speciallaegehenvisning 9/2020 13/10/2015 13/10/2015|ja EDI Gitte Henriksen Anne K. L. Lekso

EDIFACT REF07 HO732R Fysioterapihenvisning /03/2017 08/2015 01/08/2015ja EDI Gitte Henriksen

EDIFACT REFO8 HO832R Fodterapihenvisning 31/05/2021 31/05/2021 31/05/2021(ja EDI Gitte Henriksen — 6 H L7 V 3

EDIFACT REF10 H1031R Psykologhenvisning 015 1 2015|ja EDI Gitte Henriksen .

EDIFACT REF12 H1231R Bfeldthenvisning 05/2021 ja EDI Gitte Henriksen

EDIFACT RPTO1 RO131K Laboratoriesvar 04/06/2021 26/02/2017 |12 DI Michael Johansen Marianne Broholm 3 2 A\Y d n

EDIFACT RPTO1P RO130K Fodstatusrapport ja EDI Michael Johansen Gitte Henriksen - C O e S

EDIFACT RPTO1F RO130F Fodstatusskema 28/04/2015 28/04/2015ja EDI Michael Johansen Gitte Henriksen

EDIFACT RPTO4 RO432P Patologisvar 15/05/2016 23/10/2015 22/01/2021[ja EDI Michael Johansen Marianne Broholm -

EDIFACT RPTO3 R0331P Cervixcytologisvar 15/05/2016 22/01/2021[ja EDI Michael Johansen Marianne Broholm — 1 4 We b Se rVI Ce S

EDIFACT RPTO2 RO231M Mikrobiologisvar 5/2016 / EDI Michael Johansen Marianne Broholm

EDIFACT REQO1 Q0132K Laboratorierekvi 19/05/2019 04/06/2021 [ja EDI Michael Johansen Marianne Broholm

EDIFACT REQO3 Q0330P Patologirekvisition 05/09/2016 23/10/2015|ja EDI Michael Johansen Marianne Broholm — 4 9 X M L

EDIFACT DAOO1 A0138Z Analyseregister 01/09/2009 ja EDI Michael Johansen Marianne Broholm

EDIFACT RUCO1 Leegeafregning 08/07/2014 ja EDI Anders Jensen Gitte Henriksen

EDIFACT RUC02 Speciallaegeafregning 2014 ja EDI Anders Jensen Gitte Henriksen

EDIFACT RUCO3 U0332U Tandlaegeafregning 015 02/02/2015 02/02/2015ja EDI Anders Jensen Heidi Skram

EDIFACT RUCO4 u0432U Fysioterapiafregning /2018 06/07/2020 ja EDI Anders Jensen Gitte Henriksen

EDIFACT RUCOS u0530U Apoteksafregning 01/09/2009 22/11/2018 ja EDI Anders Jensen Gitte Henriksen

EDIFACT RUC06 uU0631U Kiropraktorafregning 5/2014 ja EDI Anders Jensen Gitte Henriksen

EDIFACT RUCO7 uo731u Laboratorieafregning 15/05/2014 ja EDI Anders Jensen Gitte Henriksen

EDIFACT RUCO8 U0831U Laegevagtsafregning 15/05/2014 ja EDI Anders Jensen Gitte Henriksen

EDIFACT RUCO9 U0935U Danmarksafregning 1 nej ejrelevant  |Anders Jensen Heidi Skram

EDIFACT RUC10 u1031U Psykologafregning ja EDI Anders Jensen Gitte Henriksen

EDIFACT RUC11 u1131u Fodterapeutafregning ja EDI Anders Jensen Gitte Henriksen

EDIFACT DIS20 D2030C Indlzeggelsesadvis 05/12/2019ja EDI Ole V. Mgller Jeanette Jensen

EDIFACT DIS17 D1730C Udskrivningsadvis 20/08/2015 05/12/2019ja EDI Ole V. Mgller Jeanette Jensen

EDIFACT PIDO1 10130D Triggermeddelelse EDI Michael Johansen

EDIFACT PID02 10230D Personstamdatameddelelse EDI Michael Johansen

EDIFACT PIDO3 10330D Patientstamdatameddelelse EDI Michael Johansen

EDIFACT PIDO4 10430D Cavemeddelelse EDI Michael Johansen

EDIFACT PIDOS 105300 Vedvarende helbredsforhold EDI Michael Johansen

EDIFACT PRE6O R6031W System-receptfornyelse ja EDI Gitte Henriksen

EDIFACT CTLO1 €0130Q Negativ VANS kvittering 04/06/2021ja EDI Ole V. Maller

EDIFACT CTL02 €0230Q Negativ kvittering 04/06/2021 04/06/2021ja EDI Ole V. Maller

EDIFACT CTL03 €0330Q Positiv kvittering 04/06/2021 04/06/2021ja EDI Ole V. Mller

EDIFACT BINO1 B0131X Binzer dokumenttransport 04/06/2021 28/09/2015ja EDI Anders Jensen Gitte Henriksen

EDIFACT BINO2 80210X Henvisningsbilag 04/06/2021 EDI Anders Jensen Gitte Henriksen

HL7 v. 3 PHMR 1.3 Personal Healthcare Monitoring Report HL? Seren Gammelgaard Tina A. Bjornsholm

HL7 v. 3 QFDD Questionnaire Form Definition Document HL? Seren Gammelgaard Tina A. Bjernsholm

HL7 v. 3 QRD 12 uestionnaire Respons Document HL? Seren Gammelgaard Tina A. Bjernsholm

HL7 v. 3 APD-DK 2.0 Appointment Document 07/2020 25/06/2020 [ja HL? Seren Gammelgaard Anne K. L. Lekso

HL7 v. 3 CDA HD CDA Header ja €] relevant Seren Gammelgaard

HL7 v. 3 PDC-DK Personal Data Card 15/04/2020mangler 25/06/2020ja HL? Seren Gammelgaard Anne K. L. Lekso

Koder og tabeller Specialekoder - praksisspecialer /2017 [&j relevant e relevant gjrelevant  [ejrelevant  [Gitte Henriksen
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NSP services =

NSP services
Basispakker for Services
Stamdataregistre
Sundhedsdataregistre
Forretningsservices
Stetteservices
Testservices

Afpravningsplatform

Introduktion til NSP-platformen
NSP-governance - til NSPOP
Ordliste
Politik for NSPOP
NSP Change Managementproce...
FAQ NSP miljger

NSP-arkitektur

Drift og support

Roadmap, releases og nyheder

Leverancer til platformen

Aftaler (anvendere og leverandearer)

NSP services pa vej
eGraviditet (Web App) - Levera...
Gravid i DK (Android) - Leveran...
Gravid i DK (iOS) - Leverancebe...
*Graviditetsmappe Web Facade...
*Graviditetsmappe App Facade ...
Graviditetsmappe Klient Konfig...
Graviditetsmappe Service (GMS...
GM testklient (GTK) - Leveranc...
Graviditetsmappe PDF Kompon...

GM CDAParser library - Leveran...

CM Ani libear: |

@ Drift Support

& nspop.dk

Mail - jakba@dtu.dk DTU GD

g g s m NSP ser...

NSP Services Serviceanvender Anvendersystem Serviceleverander Arkitektur Projekter Q s

Pages o

NSP services

Gitte Nergaard Aidt 14-03-2022

Indledning

De nationale services som tilbydes via NSP er en vifte af forskellige typer af services. Der er adgang til en raekke nationale registre som fx.
CPR-registret og Autorisationsregistret. Der er mulighed for tilgang til nationale services som det Faelles Medicnkort (FMK) og
Fadselsindberetning. Endelig tilbydes en generisk kontol af ID-kort pa certifikat niveau til brug til nationale services.

NSP services er organiseret i en raekke basispakker, som retter sig mod forskellige anvender organisationstyper. Der er lavet pakker til
region/EPJ-leveranderer, kommune/EOJ-leveranderer, og laegepraksis/LPS-leveranderer. Pakkerne kan ses her: Servicepakker

P& denne side kan ses de vilkar der er deklareret for anvendelsen af NSP service: Vilkar

For at se WSDL'er se her: https://wsdl.nspop.dk/

Indledning

Forretningsservices
Stamdataregistre

Basis services - NSP infrastruktur
Statte services til testformal
Forretningsservices pa vej
Stamdataregistre - pa vej

Forretningsservices

Service Beskrivelse Ejer

Bemyndigelsesservice (BEM) Adgangen til Bemyndigelsesservicen (BEM) kan ske via den Nationale Service SDS
Platform (NSP). Adgangen forudsaetter at det kaldende system er whitelistet af SDS.
Se Bemyndigelsesservice (BEM) - Leverancebeskrivelse

Behandlingsrelationsservice Behandlingsrelationsservicen giver adgang til at verificere hvorvidt der findes en SDS
(BRS) aktuel behandlingsrelation mellem en patient og en sundhedsperson.

Se Behandlingsrelationsservice (BRS) - Leverancebeskrivelse.

Bivirkningsindberetningsservice
(BIV)

Bivirkningsindberetningsservice anvendes til indberetning af bivirkninger observeret SST

ved brug af laegemidler.
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Different types of standards

HL7, FHIR, ICD-11,
SNOMED, ...

Binary, XML, JSON, EDI,
Data Format RDF, ...

SOAP, HTTP/REST,
TCP/IP, ...

26 Medical Data Standards (c) Jakob E. Bardram - www.bardram.net
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Examples of Health Standards

AHL7 FHIR

IEEE P1752™,
Standard for Mobile

Health Data

IEEE Engineering in Medicine and Biology
Society/Standards Committee (EMB/Stds Com)

27 Medical Data Standards

Fast Healthcare Interoperability Resources (FHIR)
e a modern version of HL7

e data format and API standards

e for exchange of EHR “documents”

e JSON, XML, RDF

IEEE P1752 Standard for Mobile Health Data
e standard semantics

e description, exchange, sharing, and use of mobile health
data

e sleep, physical activity, meta-data, surveys, ...

e device & app agnostic
e JSON

(c) Jakob E. Bardram - www.bardram.net March 2022



Not Secure — hl7.org

Started Documentation Resources Profiles Exten: Terminologies

Q HY

published versions ¢

This page is part of the FHIR Specification (v4.0.1: R4 - Mixed Normative and STU). This is the current published version. For a full list of available versions, see the Directory of

Welcome to FHIR®

FHIR is a standard for health care data exchange, published by HL7®.

First time here?
See the executive summary, the developer's introduction, clinical introduction, or architect's introduction, and then the FHIR

overview / roadmap & Timelines. See also the open license (and don't miss the full Table of Contents and the Community
Credits or you can search this specification).

Technical Corrections:

e 4.0.1, Oct-30 2019: Corrections to invariants & generated conformance resources, and add ANSI Normative Status Notes

Level 1 Basic framework on which the specification is built

.
g!g Foundation Base Documentation, XML, JSON, Data Types, Extensions

Level 2 Supporting implementation and binding to external specifications

Implementer A Security 3 .
1
@ Support ’ @ & Privacy @ Conformance ‘ ‘ Q Terminology

‘ o/ég Exchange

Downloads, Security, StructureDefinition, CodeSystem, REST API + Search

Version Mgmt, Consent, CapabilityStatement, ValueSet, Documents

Use Cases, Provenance, ImplementationGuide, ConceptMap, Messaging

Testing AuditEvent Profiling Terminology Svc Services
Databases

Level 3 Linking to real world concepts in the healthcare system

? Administration Patient, Practitioner, CareTeam, Device, Organization, Location, Healthcare Service
Y

Level 4 Record-keeping and Data Exchange for the healthcare process

Procedure,
CarePlan/Goal,
ServiceRequest,
Family History,
RiskAssessment,
etc.

Report, Specimen,
ImagingStudy,
Genomics,
Specimen,
ImagingStudy, etc.

Request, Dispense,
Administration,
Statement,
Immunization, etc.

Task, Appointment,
Schedule, Referral,
PlanDefinition, etc

” P \
Clinical Diagnostics ‘i‘ Medications Workflow $ Financial
® |4 oo & 2
Allergy, Problem, Observation, Medication, Introduction + Claim, Account,

Invoice, Chargeltem,
Coverage + Eligibility
Request & Response,
ExplanationOfBenefit,
etc.

Level 5 Providing the ability to reason about the healthcare process

@ Clinical Reasoning

Library, PlanDefinition & GuidanceResponse, Measure/MeasureReport, etc.

http://hl7.org/fhir/

ardram.net

N
Copenhagen 3
Center for

Health Technology
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http://hl7.org/fhir/

IEEE SA

)PEI

1 1752

@ Project information
[ Repository
Files
Commits
Branches
Tags
Contributors
Graph
Compare
D Issues

11 Merge requests

IEEE.org |

Open Mobile Health 1752

main

& opensource.ieee.org

|IEEE Xplore Digital Library

Repository

1752

Mail - jakba@

|EEE Standards | |EEE Spectrum More Sites

GitLab

History

e Update LICENSE file with the appropriate copyright notice in the APPENDIX

Joshua Gay autf

Name

B3 documents

B sample_data

0 B3 schemas

& gitlab-ciyml

& cilcD
M+ AUTHORS.md
) Deployments
G Monitor m+ CONTRIBUTING.md
ackages & Registries .m
A Pack: & Registri CONTRIBUTORS.md
an i
Lgenalvics &3 LICENSE
@ wiki
=+ README.md
X Snippets

« Collapse sidebar

)

@ validator.py

[© README.md

hored 5 months ago

Last commit

Resolve "Create version 1.0 for publication"

Update Example Survey-Sleep related hab...

Resolve "Create version 1.0 for publication"

Cl enabled

Resolve "Create version 1.0 for publication"

Resolve "Create version 1.0 for publication"

intitial commit -- 1752 schemas and sampl...

Update LICENSE file with the appropriate ...

Resolve "Create version 1.0 for publication"

Update to validator to fix the bug after the...

IEEE P1752 - Standard for Mobile Health Data Working Group

DTUGD  JB(

Files - main - Open Mobile Health / 1752 - GitLab

Find file

©

o - (X3

3blec8de [

Last update
6 months ago
1year ago

6 months ago
1year ago

6 months ago
6 months ago
1year ago

5 months ago
6 months ago

1year ago

All contributors of code to this project must have an appropriate Contributor License Agreement. See the CONTRIBUTING page for details

on how to contribute

to this project.

This repository contains IEEE standard for the minimum metadata, physical activity and mobility, and sleep measures for the 1752.1™ -
Standard for Mobile Health Data. These standards are worked on by the P1752 - Standard for Mobile Health Data Working Group. More
information about the P1752 family of standards for Mobile Health Data working group can be found here.

The files in the repository are structured as shown in the diagram below.

Home | Contact & Support |

Medical Data Standards

Accessibility |

Terms & Conditions |

Nondiscrimination Policy |

|IEEE Privacy Policy |

IEEE SA Copyright Policy
(c) Jakob E. Bardram - www.bardram.net

N
Copenhagen 3
Center for

Health Technology

https://sagroups.ieee.orqg/1752/

https://opensource.ieee.org/om

h/1752/-/tree/main
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Small Exercises...
#1 - What is the difference between HL7 (v. 3) and FHIR?

#2 - Write yourself as a FHIR Patient object in JSON.

#3 - Take a look in the Apple Health app on your phone. How would you represent the
“walking” activity you did yesterday as an IEEE P1752 JSON object?

#4 - Same question as #3, but in the FHIR format?
#5 - Outline a small Python script that transforms Apple Health data to the IEEE format

#6 - Which types of health application are the two standards useful for?

31 Medical Data Standards (c) Jakob E. Bardram - www.bardram.net March 2022



D

TOTAL

7. 541 steps

Today

Unavailable

Highlights

Yesterday's steps were more than the
day before.

Sharing Browse

Medical Data Standards

All Recorded Data

29 Mar 2022
28 Mar 2022
27 Mar 2022
26 Mar 2022
25 Mar 2022
24 Mar 2022
23 Mar 2022
22 Mar 2022
21 Mar 2022
20 Mar 2022
19 Mar 2022
18 Mar 2022
17 Mar 2022
16 Mar 2022

B

Browse

All Recorded Data

28 Mar, 19.36
28 Mar, 19.30
28 Mar, 19.20
28 Mar, 19.10
28 Mar, 19.02
28 Mar, 19.00
28 Mar, 18.30
28 Mar, 18.20
28 Mar, 17.20
28 Mar, 17.12
28 Mar, 17.10
28 Mar, 17.00
28 Mar, 16.58
28 Mar, 16.50

28 Mar, 16.40

NO Nmwv 12 O
as
as

Browse

(c) Jakob E. Bardram - www.bardram.net

Details

SAMPLE DETAILS
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