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Abstract

Clinical information models (CIMs), are formal specifications representing structured semantic o o

clinical content to be implemented within electronic healthcare record (EHR) systems. By~ D l m t f C l l
documenting clinical information in a formalised and structured way within EHR systems, ensures eve O p e n O ] n ] Ca

that information input is accurate, consistent and easily accessible to medical professions. Which in .

turn plays an important role in improving work efficiency, ensuring patient safety, better patient care I f m t M d l C IM t
and that the data captured is sustainable for secondary use in medical research. The n O r a ] O n O e S O

Implementation of CIM, can also replace or minimise excessive documentation to alleviate the

?edsmoiunrics;.érsa.tive workload for healthcare workers. Over documentation is a waste of valuable Sta n d a rd -i Se C l-i n -i Ca l
national decision 16 replace the old healthcara Systems with new ELIR systerms in certain regions documentation in cancer care

along with upgrading current EHR systems in other regions. The central focus in this shift is on how
patient data, clinical investigations, diagnoses, treatments and follow-ups should be documented.
Our use case is standardising documentation in cancer care (SoS DNR 4.3-31831/2019). Cancer
patients require rapid referrals from the time of suspected diagnosis to the start of treatment.
National cancer programs for each type of cancer diagnosis have been established as guidelines
for the entire cancer care plan. Information captured and documented according to these guidelines
should therefore be accurate, consistent and easily accessible.
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“Coordinated processes in which “Coordinated processes in which
- o _ o different organizations achieve a different organizations achieve a
The use of CIM can assist in standardising documentation through data capture of clinical previously agreed and mutually - - previously agreed and mutually Oreanicational »
information by ensuring consistency of data input. Its application can also improve interoperability beneficent goal” Organisational interoperability beneficent goal” "ganisational interoperability
within a hospital setting and externally with other users of hospital and clinical data. To achieve
these goals, the National Board of Health and Welfare, which is the national provider of informatics o some Changes o skin changes Primary care Primary care Primary care fesi
and SNOMED CT support, is working on the design and development of CIMs for use in the
. . . : . : . . . Contact with primary Clinical assessment ——r
J[Sh\;\;e\il;hk ?Seilr:gc;?rzg system. The focus of this paper is primarily to describe examples of CIM and > Contact\::::z primary >> b:fl:;::?:. :ts;::sr.:f::; | >> S > > . >> oo e e >> Investigations >
Procedure: action
- Procedure: action Additional assessment Follow-up of
Additional assessment taken after Follow-up of > e >> . taker_x ai?er >> treatment >
a C g r O u n before further referral o ia treatment investigations
Hospital Hospital Hospital SD;‘::‘;iSt Primary care
) o ) o o ) ) ) . Malignant melanoma
Sweden is divided into 290 municipalities and 21 regional councils. Swedish healthcare is Primary care
(largely) government-funded and decentralized. Responsibility lies with the regional councils and in
some cases, with the local councils or municipal governments. Each region has it's on mandate to The figures above shows an example of coordinated process-models of a person with skin changes and

drive healthcare decisions, while the central government sets the political agenda for healthcare.
Due to this the current Swedish national healthcare is highly fragmented.

who is seeking medical consultation, and who is later referred to or is receiving care at outpatient clinics
and/or hospitals.
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Strategy:

A) The identification of common information blocks related to cancer care:

The Swedish national quality registries for cancer is the only source of structured data available today.
Each registry contains a summary of data selected and extracted from respective EHR systems.
Although the data is structured, data transfer from EHR systems to registries is done manually. To
identify which information is important and common, different cancer diagnoses data sets from different
national quality registries were aligned and assessed (1). However, it is important to note that registries
represent a very selective type of data output, while clinical data collection is not represented in these
iInstances; more work to identify these types of data collection is needed.

B) The design for CIMs is based on the Swedish national information structure and reference models
(NI) with terminology binding to Snomed CT concepts (2).

Define the problem:

Even though all hospital systems are digitalised, excessive documentation is a major issue and much
of it is done manually, and in a poorly structured or non-standardised format. Over documentation in
any healthcare where interoperability is lacking, will affect the administrative workload placed on
medical professionals. It will also decrease the overall efficiency in the healthcare and it may even
have a negative effect on patient safety.

The Cause:

The major cause of over documentation is the lack of system integration and the lack of a structured
and standardised manner to capture and to store information (3). Each hospital has developed their
own system to fit their individual needs and uses. At each visit to a healthcare provider, the patient’s
health profile and results from every investigation is documented separately; hence, generating
iInconsistent and fragmented data.

The Extent:

A survey showed 15% of nursing documentation content was also documented elsewhere at least one
or more times within the EHR. Additionally, 43% of content documented in nursing history was double-
documented and 41% of nursing assessment content was documented in another profession's
assessment (4). Over documentation is resource consuming, error prone and frequent rechecking is
required to ensure that important information is intact.

INTRODUCTION METHODS

SNOMED

International

EXPO 2020

Virtual Conference October 8-9

Potential solution:

By applying CIMs, system integration will improve, which will enhance the semantic and
technical interoperability between different EHR systems. These ClIMs developed must
therefore be EHR system independent. The benefit of using CIMs, lies in that, the entire CIM is
reusable, and that the data captured ensures reproducibility of the clinical information it
contains. This is not a unique approach as other countries have also developed similar
solutions for their national use (5, 6).

Maintenance:

It is important that the data recorded through a CIM is standardised, regardless of where it is
used. This is achieved by agreeing upon the semantic meaning it carries and the information
structure within these models. These criteria should be adopted when developing clinical
information models for use both in health and welfare. By documenting clinical information in a
formalised structured way, the system can ensure information input is accurate, consistent and
accessible in a timely manner.

Verification of CIM:

Before any CIM is released for use, it has to be verified. We are in the process of building a
platform to verify the usability of the CIMs developed. The Swedish equivalent for CIMs is NIM
(nationell informationsmangd).

Konceptuell beskrivning over hur NIMar ar tankta Patienter och andra aktorer
kan producera och

att anvandas ) o
%o * . konsumera information via

tianster som gar mot
T APlerna tLex. webbtjanster
Applikation \ och appar

Kommunikations-

format for t.ex. openEHR-kom FHIR REST m.fl.

tjanstekontrakt T.ex. Enterprise Service
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. NMkavsialer = Nl kravstaller = NIM kravstaller 5 i mationsmangder

----------- 1—--------------------f--------------------1—----------' kravstaller

Regioner Privata vardgivare = | Nationella tjanster

RESULTS DISCUSSION




SNOMED

International

Development of Clinical Information Models (CIM) to
standardise clinical documentation in cancer care
Keng Ling Wallin| SWEDISH NATIONAL BOARD OF HEALTH & WELFARE

SNOMED CT

RESULTS EXPO 2020

Virtual Conference October 8-9

Process-independent ClIMs An example where CIMs can be applied As an example, *The 7 alternative procedures for treatment of melanoma are:

Body height

Body weight

Observation
- Diagnose

Resourse
- Substance

Proccedure

Patient
- Surgery

Means of
communication
- Language

Healthcare
professionals

Request for care
- Patient complaint

Patient
EVA ANDERSSON
19001001 -»xxx

Request for care
- Patient complaint
-Skin rashes on hand

Observation

- MELANOMA

Procedure
- Surgery
- Purpose: clinical
examination
Classification code

Communication
- FINNISH language

Body weight
- 60 KG

Observation
- Main diagnosis
- MELANOMA

Healthcare
professionals
- Physician
- Consultant

ClIMs are based on national information structure and reference models, designed and maintained by the
Swedish Board of Health and Welfare. The illustration below shows an example of how a CIM from a

generic status i.e. Procedure (atgard) (A) is connected to a CIM i.e. Surgery (kirurgi) (B), which is one-step

down in the hierarchy. The content in A will contain information on procedures for cancer treatment®.

Aktivitet (inom halso- och sjukvard) )

Snomed CT - urval

Surgery

Curative chemoradiotherapy

Cytostatic therapy
Radiation therapy

Stereotactic radiation therapy
Radiotherapy for distant metastases
Other tumour therapy

The CIM for Procedure and Surgery can be applied to any tumour. However, the CIM for
Diagnosis must be included to specify the specific diagnosis the procedure is to be applied

to.

Aktivitet (inom halso- och sjukvard) )

Snomed CT - urval
|Urvalrefset syfte I
o iprevention, utredande, behandlande, uppfdliande, habilitering, omvardande, rehabilitering, palliativ |

e 5 | —
1 l
=

-

=
'ﬂ'l d

2 ' \Urvalirefset syfte | B ( NIl - Kirurgl : Tilampad madell ) e e e s e e e |
o ‘prevention, utredande, behandlande, uppfdliande, habiitering, omvardande, rehabiltering | id = http:/finformationsstruktur.socialstyrelsen se/nimhos/NIM-Kirurgi i - Soimed CF-uve
l ‘ typ = 387713003 I krurgtsk atgaid | ------------------------ _UrvaVrefset aktivitetsstatus
M\ | ' beskrivning = 1410548004 avbruten
o SO L gy TP SICT NP R S Sy e 2 89925002 instéild
. . 1385660001 inte utford
NIM - Aktivitet : Tillimpad modell

id = hitp:/finformationsstruktur.socialstyrelsen.se/nim/hos/NIM-Aktivitet
typ = 71388002 |atgérd|

! Urvalrefset aktivitetsstatus

1297943006 planerad

Snomed CT - urval '

status = {kod fran urval aktivitetsstatus 56421000052109 |}
tid = IVL<TS>:{starttid, sluttid)

beskrivning = {textuell beskrivning av den aktivitet som avses)
hastighet = {angivelse av hastighet fér en viss aktivitet)
kommentar = {angivelse av kommentar till aktivitet.)

syfte = {kod fran urval aktivitet syfte)

lateralitet = {Laterality adds information about body side to the anatomic location, e.g. left }
typ = {kod for den typ av aktivitet som avses i de fall detta inte framgar av attributet vérde)

lokalisation = {angivelse av lokalisation, som anvéands for att beskriva vad aktiviteten avser géllande anatomi, funktion eller system. Lokalisation kan beskriva exempelvis lateralitet, organs position och orientering i relation till andra delar av kroppen.}
metod = [kod for den typ av tillvigagangssitt for genomfdrandet av aktiviteten som avses OID: 1.2.752.116.1.3.2.3.7 )
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kod = << 71388002 |atgérd]| (olika typer av aktiviteter) Kirurgl : Aktivitet

kod = << 387713003 | kirurgisk atgérd | och/eller OID: 1.2.752.116.1.3.2.3.7 Klassifikation av Kirurgiska Atgérder (KKA) )

typ = {kod for den typ av kirirgisk atgdrd som avses i de fall detta inte framgar av attributet kod}

status = {kod fran urval aktivitetsstatus 56421000052109 |}

syfte = {kod fran urval aktivitet syfte}

metod = {kod for den typ av tillvigagangssatt for genomforandet av aktiviteten som avses OID: 1.2.752.116.1.3.2.3.7)

tid = IVL<TS>:{starttid, sluttid}

lokalisation = {angivelse av lokalisation, som anvénds for att beskriva vad aktiviteten avser gidllande anatomi, funktion eller system. Lokalisation kan beskriva exempelvis lateralitet, organs position och orientering i relation till andra delar av kroppen.}
lateralitet = {Laterality adds information about body side to the anatomic location, e.g. left }

beskrivning = {textuell beskrivning av den aktivitet som avses}

kommentar = {angivelse av kommentar till aktivitet.}
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Discussions Conclusions

The CIMs created by the National Board of Health and Welfare are process- and The CIMs developed by the National Board of Health and Welfare are based on the national

system-independent. Hence implementation and use is not hindered by differences in information models, which are based on the Swedish legislation that all national registries abide

the various EHR systems. The National Board of Health care Welfare provides fully by.

developed CIM for convenient utilisation for systems developers and other stakeholders The development and use of CIMs is a smart way to deal with the counter-productive method of

in healthcare. However, there are a number of challenges to consider: documenting clinical information today, especially within our national cancer care program.
Unmistakably, it is the solution to ensure correct documentation practices nationally regardless

a) There is a need for additional oversight during restructuring of new healthcare of the different healthcare systems in Sweden. The use of CIMs can most certainly improve the

systems to ensure they are compatible with recommended products and semantic interoperability, efficiency and safety in healthcare.

terminologies.
b) There remains a cumbersome transition period in relation to continued support of the
old systems during information transferring and archiving stages,
c) There will be a need to establish continual partnerships with various stakeholders
regarding set up, planning and managing the long-term maintenance of CIMs.

Future Directions

There are ongoing work to develop CIMs, not only for cancer care but for use in different care
areas and other levels of care. The goal is to provide all patients with equal opportunities for
good and efficient care.
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