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quantifiable figures to serve decision and policy makers in Europe.
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1

Introduction

1.1

Summary

This deliverable addresses the need to provide economic evidence to serve as the basis for
investigating the fitness of the international clinical terminology SNOMED CT as a potential
standard for EU-wide eHealth deployments. The literature analysis showed that previous
work focuses predominantly on technical issues of SNOMED CT implementation, and
wherever costs and benefits are discussed, they are descriptive and not quantified. The
IHTSDO through a business case study has taken significant steps towards filling the gap by
providing costs and benefits complemented by first quantification attempts and evidence
collection.
Our work builds on previous efforts in the area but goes beyond by offering a robust
framework for assessment of costs – with the aim to provide quantifiable figures to serve
decision and policy makers in Europe. It also elaborates hypothetical benefits based on a
review of a very diverse and sometimes inconsistent literature regarding the benefit of
automated reasoning.
This final Deliverable D3.3 provides an update of D3.2 and briefly summarises and includes
elements from D3.1 and D3.2.

1.2

Objectives of the work package

This work package evaluated the adoption of SNOMED CT as a core terminology to solve
semantic interoperability issues from a socio-economic perspective. This value assessment
covers all financial, institutional, governance, and business aspects.
The objectives of this work package were to:
 investigate the use of SNOMED CT to solve semantic interoperability issues from an
economic and financial perspective
 provide the business model and financial data of using SNOMED CT as clinical
terminology for preparing the deployments of eHealth services under CEF
(Connecting Europe Facility)
 categorise, develop indicators and assess the costs and benefits of SNOMED CT
 analyse and assess issues and impacts of adoption barriers, and of political,
institutional, legal, and governance nature
Through focus group reach out and interview representatives from NRCs, member state
responsible, and terminology experts, this WP ensured internal and external coordination for
investigation the value and impact of deploying SNOMED CT: through alignment and
participation in WP1 survey, focus group, and interview; and through stakeholder
engagement to deliver real-world indicators and information on costs and benefits.
Overall, the impact assessment in this WP aimed to critically collect, analyse, and interpret
both benefits and costs (tangible and intangible; financial and non-financial) of using
SNOMED CT for eHealth deployment. Only through this robust methodological approach
based on policy and public investment evaluation tools, the objective investigation of the
benefits of SNOMED CT for semantic interoperability can be ensured, without inserting bias
towards underplaying the costs. Avoiding bias, for example, means to confront the positive
impacts of SNOMED CT with analysing further the reasons for some countries not adopting
SNOMED CT. The synthesis of this work package is closely related with summarising the
evidence of ASSESS CT’s assessment in WP1 and WP2 to inform the policy
recommendations to be drafted in WP4.
Commercial in confidence
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2

Assessment framework

For the ASSESS CT socio-economic analysis, data was needed to measure the benefits and
costs for each specific stakeholder. Monetary values were assigned for the economic
performance to be evaluated. This enabled potential common patterns, trends and
relationships to be identified. The method that supported the linking of these data were a
cost-benefit analysis (CBA). CBA allows different outcomes to be evaluated through common
measures, and it can reflect a different allocation of resources before and after an
investment. A key merit of CBA is that it allows for comparative, as well as single-option
evaluation over time (e.g. comparing two terminologies, or observing the accruing costs and
benefits for a specific terminology).
Costs and benefits were captured in indicators, which were central to the assessment. The
cost and benefit indicators in Assess CT are measurable outputs comprised of variables
incorporated into formulae. Combined, these indicators provided the socio-economic data
that allowed assessing interventions, such as the regional or national adoption of SNOMED
CT in Europe. The indicator development process is depicted below.

Figure 1. Approach to indicator development

2.1

Development of indicator definitions and
indicator description

The following steps and activities allowed us to identify and describe indicators: First we
documented existing methodological challenges through a systematic literature review. This
review also helped gain an overview of the scarcely documented costs and benefits for
clinical terminology implementation. An initial result here was to show that especially existing
benefit indicators were often speculative in the sense of not being based on real evidence or
data.
Cost indicators were developed and validated by analysing each individually, with new ones
added by the ASSESS CT socio-economic working group. The cost indicators were
evaluated in terms of definition, unambiguous language and relevance for semantic
interoperability strategies. European eHealth stakeholders at the 1st ASSESS CT validation
workshop further validated this approach both individually using questionnaires and through
group work. Results from this workshop allowed a data analysis to arrive at a consolidated
list of cost indicators.
Commercial in confidence
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As a last step, the socio-economic working group developed benefit indicators. Again, the
indicators were validated and analyzed in ASSESS CT through focus groups, questionnaires
and case studies, partially based on WP1. We used the analysis of implementation
experiences to confirm or reject theoretical benefit indicators. During the 2nd ASSESS CT
validation workshop, benefit indicators were further refined depending on levels of relevance
to the invited stakeholders. The focus here was again on real implementation experiences,
either regionally, nationally, or locally.

2.2

Indicator operationalisation and assessment
tool

Operationalisation of indicators meant that each indicator had to be made quantifiable, and
indicator population meant finding these quantities. The socio-economic working group
established an initial operationalisation.

2.2.1 Population with data
To validate the operationalisation and populate indicators with data, a Danish-Swedish
implementation cost-benefit study was performed including a dedicated focus group where
key stakeholders from eHealth authorities and national implementation projects in Denmark
and Sweden were asked to quantify cost and benefits of their projects, for example, national
translation projects and development of national terminology subsets. However, where actual
evidence was not available, assumptions needed to be made.
For example, for the indicator Skills development and training, appropriate assumptions
needed to be made regarding the average number of trainers needed. Possible sources of
information is country reports on implementation experience; average number of meetings
needed. The outcome is highly dependent on the scope of training as well as the number of
trained staff, their level of understanding, etc.; and how much is lost in € when a professional
spends time off work to be trained. The indicators were implemented in a Microsoft Excelbased cost-benefit analysis tool, based on earlier developments in the assessment and
evaluation for e-service deployment in health, care and ageing.1

2.2.2 Cost-benefit analysis tool
The cost and benefit assessment was integrated into an overall cost-benefit analysis (CBA).
To this end, a simple cost-benefit tool was based on the collected set of indicators and their
underlying assumptions and quantification methods.
In the future, providing a robust tool with all indicators will allow different stakeholders to
concentrate on cases of use and/or scenarios they would like to explore using their own data.
The tool allows for the assessment framework to be used even after project completion. At
this stage, we have not run full scenarios with the CBA tool or were able to run an entire
cost-benefit analysis. However, some of the data collected was used to develop an initial
structure of the model, which could be readily adapted to local needs.

Draft layout
The CBA tool consisted of different sheets or pages – Introduction, Settings, Stakeholders,
Reporting, Charts, Time Series, and stakeholder-specific pages (one page per stakeholder
type). The tool was built as Excel spreadsheets which make it easily accessible to its users.

1

ASSIST - Assessment and
http://assist.empirica.biz/home/.
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Figure 2. Mock-up of exemplary CBA tool

Entering data
The tool’s design is defined by its layout and style. The chosen style for this cost-benefit tool
is meant to be clear and easy to understand. Grey fields are the ones where data needs to
be entered. All other fields are not to be handled by the user (e.g. white cells are
automatically filled in according to previous entries from the user; they shouldn’t and can’t be
deleted or changed). We initially populated the CBA tool using the data from the case studies
presented later in the document, as well as most appropriate assumptions. The indicators
were implemented in the Microsoft Excel-based CBA too. Interested parties can use the tool
to perform their own analyses for a specific case. Comprehensive information based on the
indicator descriptions, available figures and assumptions are incorporated to guide them
through the assessment process.

Figure 3. Screenshot Cost-Benefit Analysis Tool
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A further example and screenshot with data from a Danish implementation case study is
depicted below:

Figure 4. Screenshot of the Cost-benefit Analysis Tool populated with data

In summary, a central challenge is delineating benefits of semantic interoperability from
implementation of clinical terminology/SNOMED CT and distinguishing between
speculative/expected/perceived versus observed/measured benefits. The assessment
framework and indicator development was validated and evaluated in terms of definition and
relevance for national semantic interoperability strategies by European eHealth stakeholders
at workshops. A limitation of our approach is that benefits can often only be quantified
meaningfully in concrete use case or case studies.

Commercial in confidence
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3

Benefit assessment and indicators

As literature review and WP1 results show, experience with actual SNOMED CT
implementations are limited. The multitude of benefits often mentioned relate to better
semantic interoperability, structured data exchange, well designed Electronic Health
Records, etc. However, there are no clear benefits attributed specifically to the
implementation and use of SNOMED CT compared to other terminologies. Furthermore,
reviewed studies about the benefit of automated reasoning (e.g. in supporting clinical
decision making) show an inconsistent and mixed picture. Therefore, the benefits elaborated
in this section are of hypothetical nature.
Consequently, it has been a focus of this work package to examine known and actual cases
of SNOMED CT adoption and implementation in detail. Information of these use cases are
presented in section 5. In this section, benefit indicators are being specified and further
defined as categories, rather than directly measurable indicators.

3.1

Scope and limitations of benefit assessment

This sub-section limits both scope and general definition of what constitutes “benefits” within
the context of semantic interoperability. The main caveat is that the benefits as will be
introduced and discussed in the following, will and cannot be operationalised, i.e. measured.
In the Assess CT economic assessment framework, they mostly serve as an illustration and
snapshot of the broader debate about potentials of realising health IT interoperability. More
quantifiable details have been compiled and analysed in the below sections on national or
regional quantification attempts.
The below figure, taken from the EU FP7 SemanticHealthNet project2, exhibits the intricacies
of assigning benefits in the realisation of semantic interoperability. The relation between
measures taken, standards implemented and respective outputs and outcomes as well as
their actual impacts (in terms of costs and benefits) constitutes a complex system of
corresponding and intervening variables, with no clear chain of cause and effect.

2

www.semantichealthnet.eu
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Figure 5. Benefit realisation in the complex system of (semantic) interoperability
Source: empirica, SemanticHealthNet, D7.3

On a general note, while the benefits of eHealth standards are mostly clear in theory, their
adoption to the healthcare system has proven to be difficult and rate of use is limited. In this
context, most of the evaluations conducted focus on administrative and financial transactions
rather than on delivering clinical care. Furthermore, it is very difficult to measure the
economic impact and added-value of eHealth standards, especially in monetary units.
Regarding the positive influence of eHealth standards in a modern healthcare system,
standardized terminologies have huge impact on the representation of clinical content and
the assurance of semantic interoperability. The scope and granularity of the terminology
SNOMED CT can be assumed to carry great potential to support a broad range of eHealth
use-cases concerning both primary clinical care as well as secondary use of clinical data.
In health economics, distinctions are made between direct, indirect and intangible benefits.
Direct benefits refer to the avoidance of resource consumption. These include for example
medication costs that are saved in avoiding duplicated treatment. Direct benefits are relevant
to the adjustable monetary direct costs. Indirect benefits are those which are not mapped
directly in monetary terms such as productivity growth in terms of human capital approach.
Intangible benefits are favourable results that cannot be represented in monetary terms, e.g.
improvement of health.
Applying these general definitions to the field of eHealth, direct benefits could be saved costs
for using a free-of-charge standard instead of a comparable solution that is tied to license
costs. These savings can be easily expressed in monetary units. It is much more difficult to
quantify the added-value of Electronic Health Records (EHR), in terms of indirect benefits, for
example productivity growth through process optimization. However, one of the biggest
Commercial in confidence
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challenges is to assess the contribution of eHealth standards to the improvement of health or
better patient-outcome.

3.2

Overview of potential benefits based on
literature review

In the comprehensive literature review which was conducted within WP1, reviewers were
asked to group a certain sum of publications dealing with SNOMED CT into given categories
(for a more detailed view on the study’s methodology, please refer to D1.3). Those results
from the literature review as part of WP1 which are relevant for the benefit indicator
development in WP3 were analyzed more closely. In the table below, we discuss papers
mainly dealing with “proving the merit” of SNOMED CT. A key result of this literature review
about costs and benefits of clinical terminologies (in particular SNOMED CT) is that very few
to none studies have dealt or show results regarding the economic assessment of SNOMED
CT (whether qualitatively or quantitatively), let alone generated provide data on costs and
benefits.
In detail, eight publications were classified by the reviewers into Usage Category 15 “Prove
Merit”. In this part, we revisited the eight publications and attempted to extract the studies’
objectives and design as well as the results that states the benefit of having used SNOMED
CT. The following synoptic table depicts these findings:

AUTHORS (YEAR): TITLE
[PUBLICATION ID]

STUDY OBJECTIVE & DESIGN

Rossos PG, Lane K, Holland
SG et al. (2015):Shaken, not
stirred. Towards standardized
synoptic reporting in GI
endoscopy electronic medical
records (EMRs). [2]

Proposition of a general
framework that provides
semantically-grounded
comparison, aggregation and
sorting of operators

Martínez S, Sánchez D, Valls
A (2014): A semantic
framework to protect the
privacy of electronic health
records with non-numerical
attributes. [16]

Canada Health Infoway
Investment program to achieve
pan-Canadian colonoscopy and
colposcopy consensus data
models and creating an
endoscopy EMR; for
interoperability SNOMED CT
was incorporated
Description of a structured
approach to deriving an ADI
(AIDS defining illness) reference
set based on SCT and the
implementation of an interface
terminology at a provincial
hospital in Kenya
Comparing the use of SCT and
ICD10 for coding clinical
conditions to implement
laboratory guidelines (test
ordering recommendations,
whether or not to order tests
based on clinical conditions):
ICD10: 43.1%; SCT: 80.1%

Oluoch T, de Keizer N, Langat
P et al. (2015): A structured
approach to recording AIDSdefining illnesses in Kenya: A
SNOMED CT based solution.
[18]
Yasini M, Ebrahiminia V,
Duclos C et al. (2013):
Comparing the use of
SNOMED CT and ICD10 for
coding clinical conditions to
implement laboratory
guidelines. [85]
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Exploiting a structural medical
knowledge base like SNOMED CT,
and relying on the theory of
semantic similarity, these operators
enable a semantically-coherent
interpretation of non-numerical
attributes, while also considering
their distributional features.
Almost all endoscopists agreed the
data model and endoscopy EMR
supported timely communication,
quality standards and improvement

SCT provides high coverage in the
domain of ADI; anticipation that the
context-specific reference set will
support improved recording of high
quality data ensuring completeness
and reusability
SCT is a good choice and covers
almost all of the clinical conditions
in laboratory guidelines which are
needed to implement Clinical
Support Systems

ASSESS CT – D3.3
Song TM, Park HA, Jin DL
(2014): Development of health
information search engine
based on metadata and
ontology. [114]

Dewenter H, Heitmann KU,
Treinat L et al (2014):
Effective ways for the
transmission of infection
prevention data according to
German legal specifications
via the medical terminology
SNOMED CT used with HL7
CDA templates. [125]
Liaw ST, Taggart J, Yu H et al.
(2014): Integrating electronic
health record information to
support integrated care:
practical application of
ontologies to improve the
accuracy of diabetes disease
registers. [178]
Rafiei M, Pieczkiewicz D,
Khairat S et al. (2014):
Systemized Nomenclature of
Medicine Clinical Terms for
the structured expression of
perioperative medication
management
recommendations. [262]

Developing a metadata and
ontology-based health
information search engine
ensuring interoperability to
collect and provide health
information using different
application programs.
Vocabulary for health
information ontology was
mapped to SNOMED CT
Transmission of Infection
Prevention data according via
SCT used with HL7 CDA
templates in Germany

Clinical Informatics program
enabling the reuse of knowledge
already represented in
SNOMED CT-AU tp perform
semantic retrievals for different
applications and clinical
domains.
Validating the use of structured
terminology concepts in
pharmacy to express clinical
procedures

SCT helps to overcome obstacles
in managing non-structured and
non-indexed health and medical
information

The results demonstrate that the
entirety of notifiable infectious
agents is displayed via SCT codes
by 100 percent. The use of SCT for
the purpose of infection prevention
in Germany shows evident
advantages in this field an an
implementation of the terminology
can be recommended
This ontology driven approach can
improve the accuracy of EHRbased disease registers and
potentially lead to improved and
coordinated chronic disease
management, patient safety, and
quality outcomes.
By manually extracting, examining
and vetting MTM concepts in SCT,
we were able to show that they can
be used to code PMM
recommendations with sufficient
clarity. SCT has proven to be an
excellent mechanism to start
expressing clinical thoughts in
standardized terminology as
computerized healthcare systems
become more and more knowledge
intensive.
Possible use of SCT concepts
within the EHR with the goals of
enhancing decision support
capability for clinicians and
providing error-free data
transmission across disparate
facilities, potentially enhancing
patient safety

There has been no published scientific paper between 2013 and 2015 that explicitly provides
monetary benefit data. All papers which were identified attempt to prove the merit of the use
or implementation of SNOMED CT mainly based on criteria like good level of content
coverage to fulfill the specific use case depending objectives.
However, the listed evidence is not proving a merit which can directly and/or uniquely be
attributed to the use or implementation of SNOMED CT. In sum, these results – like those
extracted from the EU-wide Focus Group Discussion Protocols – can be referred to as a
valuable and high grade evidence source for underpinning the eligibility of various benefit
indicators that we have elaborated in this deliverable.
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IHTSDO study on the business case for SNOMED CT
The state of the art on related literature clearly shows that the amount of documentation
which takes an economic perspective on SNOMED CT implementation is limited. However,
one prominent example is a business case study commissioned by commissioned the
International Health Terminology Standards Development Organisation (IHTSDO), aiming to
help members developing their own business case in order to sustain and expand their
investment in SNOMED CT.3 The need for strong justification of investment, particularly at
national levels, and for explaining benefits of their investment in both qualitative and
quantitative terms are the main drivers for developing a robust assessment framework for
business cases of SNOMED CT.
The study approach was based on a project undertaken by Canada Health Infoway in 2012
which built an internal cost-benefit analysis for nation-wide adoption of SNOMED CT. The
team engaged in the development of the tools comprises a steering committee, a working
group, SNOMED CT implementers and the project consulting team. A variety of techniques
were proposed to be used to explain and quantify the potential value of adopting SNOMED
CT in order to capture more value of EHR investments.
The document has given a detailed account on the advantages of using SNOMED CT in
EHR settings comparing to other terminologies and six implementation stages (see figure
below) were proposed with examples of order-of-magnitude benefits quantification in terms
of potential savings in specified countries. A list of potential costs and benefits of adoption
and implementation in each stage were also investigated and listed.

Figure 6 - Staged benefit and cost packages in IHTSDO commissioned study
Source: Building the Business Case for SNOMED CT® (2014), p. 42.

Seven implementers of SNOMED CT were invited to participate in the investigation of value
chain and quantification in order to collect evidence of such approaches. Discussions were
carried out aiming to reveal project objectives, area of use of SNOMED CT, benefits and

3

Building the Business Case for SNOMED CT®, Promoting and Realising SNOMED CT®’s value in enabling high-performing
health systems, Gordon Point Informatics, Vancouver, BC, 2014.
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quantification approaches. The results have shown some successful implementations of
SNOMED CT and relevant benefits experienced by the implementers.
A SNOMED CT Adoption Maturity Model was developed providing a conceptual framework
as the basis for discussion of status or strategies of SNOMED CT implementation in order to
help framing the business case. Two dimensions, Scope of Implementation and Operational
Maturity, with two major areas of barriers, Adoption Hurdles and Sustainability Hurdles, of
implementation separate the maturity status into four quadrants (New, Stable,
Overcommitted and Mature). The document suggests a list of assessment and goal setting
activities for stakeholders concerning the implementation and some potential tactics to deal
with common hurdles in accordance to the maturity model.
Lists of investment categories with major cost components and of benefit categories with
quantifiable sample benefit streams are presented. A detailed account and examples of
quantification techniques for each component was provided, many with the help of formulae
to calculate the estimated savings.
The document is supposed to provide guidelines and techniques for implementers in
assessing costs and benefits and developing their own business case. Yet the suggestions
seem to pose the following challenges:




Quantification of benefits does not exist in most cases of the SNOMED CT implementers
who participated in the study and therefore could not provide evidential support on the
quantification approach.
A lack of clear and concrete indicators with corresponding assessment levels prohibits
implementers or stakeholders to base their actual assessment on the business case.
Many of the approaches and formulae used in the (potential) quantification lack indication
of transparent and reasonable assumptions or are not based on literature references.
This makes it difficult to follow the true value of numerical presentations and the hidden
assumptions. Only those could help in exposing and outlining the quantification
techniques.

In the context of WP3, we critically analysed the document in order to identify elements of it,
which we could use to support our assessment framework by:





Cross-checking the indicators developed by the consortium for consistency and accuracy
in a three-way manner:
1) The indicators developed within the WP3 team were validated by experts as part of
project workshops.
2) The WP3 indicators are compared with available indicators mentioned in the business
case study.
3) The iterative approach of the methodology enabled a high degree of quality check
through constant and formative improvement cycles.
Analysing underlying assumptions and formulae used in the study and evidence thereof –
credible assumptions and figures were used, however, for rather unrealistic figures some
further research was being performed.
Focusing the quantification efforts by calculating the relative importance and relevance of
the indicators. Indicators rated by experts to be more important were quantified first and
were allowed more focus and effort than weakly rated indicators which had less overall
economic impact. This way, we aimed to achieve a more realistic quantification of
prioritised costs and benefits.
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3.3

Benefit categories

To thoroughly examine benefits and impacts of the adoption of SNOMED CT, hypothetical
benefits can be described and identified with a three-way perspective. Despite listing impacts
SNOMED CT brings about to patients and the society as a whole and technical benefits
facilitating eHealth interoperability, it is also crucial to distinguish between benefits realised
by SNOMED CT from benefits realised through alternative terminologies.

Benefits for
patients/society
Secure patient
trajectories
Better quality

Full realistic arguments about
the differences between
SNOMED CT, alternative
terminologies, and local
terminologies based on our
focus groups, actual technical
differences etc.

Technical
benefits

Figure 7. Main benefit categorisation of SNOMED CT

The healthcare benefits of adopting SNOMED CT as a shared terminology are often indirect
and consequential, having either spurious or multiple causes, which add difficulties to the
categorization.
In order to create a list of potential benefits exclusive to the adoption of SNOMED CT and a
corresponding categorization of these benefits, we analyzed reports of focus group
discussion and responses to the stakeholder analysis on existing or perceived benefits of
implementing SNOMED CT, aiming to make use of experience of experts and stakeholders
to capture all potential benefits and relevant evidence.
The categorisation of hypothetical benefits in this instance serves as one of the foundations
for the subsequent development of indicators, and thus, the actual cost-benefit model
framework and tool. This, in turn, could eventually enable stakeholders to build their own
SNOMED CT business cases, based on individual, regional, or national implementation
settings
Relating the results of focus group discussions and the stakeholder survey to the list of
benefits indicators presented in Deliverable 3.1, we discovered a few major benefits that are
exclusive to the adoption SNOMED CT which were stressed and agreed on among various
stakeholders.
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3.3.1 Overview benefit categories
Table 1. List of benefit categories

3.3.2 Benefits for clinical care
3.3.2.1.

Enhancing communication across professional boundaries

In deliverable D 3.1 the following description is related to some of the supposed benefit
indicator of enhancing communication across professional boundaries:
Improved access to patient data
The use of SNOMED CT may provide improved access to standardized patient clinical data. The
terminology, or rather, its implementation, enables more effective, meaningful representation of
clinical information in EHR solutions.
SNOMED CT enables patient clinical data to be stored the same way in different healthcare systems
or levels of healthcare (primary healthcare system or specialist's healthcare). Patients' health data
can be shared between different healthcare providers across the healthcare system. It allows more
efficient exchange and reuse of accurate clinical information.

We have noticed that especially the focus groups stressed that one of the terminology
related challenges are the fact that different professions use different terminologies. A
common interoperable terminology enabling standardization and efficient exchange of clinical
data is a possible solution to this challenge.
“If everybody uses the same standard for documentation, the exchange of information is
facilitated. Terminology is considered to be a “link” between information and between
professionals.”
[Belgian focus group]
“Today, in our setting without standardized terminologies, we can see in our data that the same
things are communicated numerous times, but it is not read and acted on because the relevant
personnel cannot find it.”
“It would be a benefit to avoid concept definitions within certain professions or parts of the care
trajectory, because the meaning is lost when patients are transferred"
[Danish focus group]
“Standardization of terms would improve the mutual understanding of different professional
groups and different specialties.”
[Finnish focus group]
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“The terminologies that are profession-neutral helps a lot”
“And over time, some parts of patient’s treatment are taken over by other professionals. How
can we follow-up? How are we going to notice whether different professionals write the same
thing in different ways? ... and I cannot write like that because that way of writing “belongs” to
another professional group. The current practice is dangerous, and it is impossible to follow
up…”
[Swedish focus group]

According to the focus groups, SNOMED CT is a terminology which could facilitate efficient
quality data exchange and communication between medical professionals. It enables
semantic interoperability across different healthcare providers and specialists as clinical data
coded with SNOMED CT can be used and reused in various contexts for various purposes.
“(SNOMED CT) can be used everywhere, where data is being exchanged: Patients are being
treated less frequently in a local setting, different specialists are located at different places.”
“Generated data can be used in different contexts for different purposes, preserving the defined
semantics of that data.”
“Once data are generated by one applicant with the help of a comprehensive terminology like
SCT, it can be reused by other stakeholders in the system easily.”
“Great benefit in laboratory data communication: interchange of information, even between
different parts of a laboratory chain within Germany.”
[German Focus Group]
“Semantic interoperability between various care providers can be achieved using SNOMED
CT.”
“Reducing the number of systems EHR implementers (and care givers) have to deal with
(UMLS: 177 sources; Bioportal: 447 ontologies)”
[Netherlands focus group]

Taking these points into account, we might formulate the benefit of SNOMED CT to work
across professional boundaries as follows:
Snomed CT contains terms and has organisational hierarchies that (1) meet the needs of
both specialists and generlists, (2) meet the needs of multiple different health and care
professionals, (3) contains terms or can map to terms that might be well understood by
patients and (4) cross-references terms and synonyms such that, if used by multiple
different professionals and specialities, any one reviewer of EHR data is able to cointerpret and co-process the SCT data authored by multiple different actors. After
implementation, SNOMED CT can be used to communicate across professional
boundaries to support multi-professional care trajectories, so that follow-up procedures can
be done seamlessly and without risking the safety of the patient.
Alternative pathways would be to keep and expand on profession related classifications such
as ICF for physiotherapists and nurses, NANDA for nurses, ICD and procedure
classifications for hospital doctors, ICPC for general practitioners, and maintain a map
between them – either by using a reference terminology home build or SNOMED CT, or by
handling each interface between professionals as a separate integration, and managing both
the structure and semantics from case to case. Handling local terminologies, unless the local
terminology is very stable in structure and content, could only be supported using the caseto-case integration approach.
In conclusion, possible benefits of making use of SNOMED CT for supporting acrossprofessional-boundary patient trajectories are:


Adoption among stakeholders of different kinds might be easier because SNOMED CT
has a multi-professional scope.
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Follow-up might be easier and patient safety improved in complex patient trajectories
involving many professional groups

3.3.2.2.

Supporting clinical decision making by bridging clinical
documentation and knowledge systems

In deliverable D3.1, the following description is found, which is related to clinical
documentation and knowledge systems:
Support of day-to-day clinical decisions
SNOMED CT helps enable automated reasoning, e.g. decision support. SNOMED CT seems to be
the best available terminology for the display of medical use cases complying with government
requirements for meaningful use and certification and to facilitate decision support16.
SNOMED CT codes are not only visible within a receiving system but are typically also interoperable
with system workflows and decision support tools. Clinicians can make use of defined structure of
data to support their judgement on patient condition and treatment decision.
SNOMED CT is perceived to allow healthcare professionals (HCP) to capture and encode clinical
information using clinician friendly language and at an appropriate level of detail, based on focus
group discussions and questionnaire results. A suitable clinical terminology is required to support
user adoption of structured documentation tools needed to host decision support tools. Description
logic of SNOMED CT allows decision support authors to specify rules semantically using clinically
meaningful criteria.
Several system features of a decision support tool integrating the description logic of SNOMED CT
were identified as being unique and significant for improvement of clinical practice. These include
automatic provision of computer based decision support as part of clinician workflow, provision of
recommendations rather than just assessments, provision of decision support at the time and
location of decision making.

Patient safety
Exchange of structured data is very important for patient safety. If there is a need for urgent surgery,
the medical team must have the relevant information on allergy, current usage of drug, etc. from a
uniquely coded patient summary.
SNOMED CT is able to display the required information in a granular and unambiguous way, so that
alerts and patient-hazard could be minimized as much as possible.

As an example, the Ministry of Health of Spain provides resources to a network of
terminology servers from which different regions may access information on identification,
components and security alert data for all commercial drugs in real time. These efforts, along
with the usage of SNOMED CT to encode disorders arising from the use of drugs into the
EHR are intended to set up a safer prescribing environment.
It is stressed in both focus group discussions and the survey results that better and securer
clinical decision support can be achieved by high quality reusable data collection. The key to
ensuring that data recorded are reusable and of high quality is a standardized and
interoperable method in coding medical information.
“Electronic exchange of information, using one code system by all professionals, leads to less
errors and thus to better care and patient safety.”
[Belgian focus group]
“Clinical personnel are under pressure, supporting them in taking the right decisions and
avoiding waste of time, would be beneficial, and terminologies are one building block” “To
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support requirements of a more efficient health system, e.g. we need ICT support to support
decisions to maintain a high level of patient safety.”
[Danish focus group]
“A reference terminology would improve the possibilities to build good interoperable IT-solutions
for clinical decision making.”
[Finnish focus group]

An alternative pathway could be to use terminologies already implemented in several
European countries. For drugs and allergies, one such terminology could be ATC. However,
ATC does not have the proper granulation level to support decision support use cases. This
was discussed in the Danish focus group:
“Kodymagnyl has an ATC code that means that it is an acetylsalicylic acid in combination with
other substances. It does not state which other substances. And then you have a Treo with the
same ATC code. If you are allergic to codeine, then you can identify a cluster of ATC codes
which a decision support system should react to, but this means that when you prescribe Treo
for the patient, maybe because you know that the patient is allergic to codeine, then the stupid
system reacts anyway because of the ATC coding.”
[Danish focus group]

This example shows that the granulation level of ATC is not sufficient to support decision
support use cases. “Acetylsalicylic acid in combination with other substances” covers both
combination with codeine (Kodymagnyl) and combination with caffeine (Treo) which seriously
limits the application area.
SNOMED CT being a terminology with finer granularity than most existing clinical
terminologies therefore can provide richer and better information to enhance clinical decision
support system.
“SNOMED CT could help in standardising interoperability, raising data quality and allowing
better clinical decision support”
[Croatian focus group]
“It is a benefit of standardized terminologies such as SNOMED CT that they could support more
secure medication procedures e.g. using decision support systems. In contrast, the granulation
level of ATC is not sufficient to support decision support use cases.”
[Danish focus group]
“Secondary use: clinical decision support; care pathways; research.”
“Unambiguous reference for decision rules, quality indicators, etc.”
[Netherlands focus group]
“Better care for the patient because of opportunity to use experience”
[Stakeholder questionnaires]

SNOMED CT is a standardized terminology which is able to identify entities and code data
at a fine grained level relating to hierarchical structure. This allows more comprehensive
linkage between patient data and medical knowledge sources and enhances decision
support system and medication procedures by providing precise structured data and
displaying meaningful medical use cases. This suggests timelier and safer treatment
decision and medication procedures allowing possible improvements in patient safety.
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3.3.2.3.

Enhancing transparency of clinical documentation to
patients

The following description related to enhancing transparency of clinical documentation to
patients could be found in deliverable D3.1.
Better informed patients by structured information
The classic benefits sought through EHR implementation are easier patient access to care,
improved safety and better healthcare outcomes as a result of more efficient sharing and reuse of
patient-focused clinical information between health care providers. Patients can get information
about his health condition, status etc. on patient portal (locally, at first) where he or she is actively
involved in the healthcare process. This empowers patients with higher independence and motivates
self-management on health and lifestyle.
The basis for the improvement is structured information provided by the EHR. Additionally, the
display of information depends on functional, highly differentiated semantic standards like SNOMED
CT.

Noted from discussion of the focus groups and the stakeholder questionnaire, it is clear that
a terminology which could provide a linkage or translation of complicated medical terms to
layman’s language can facilitate patients understanding of their own medical record. Patients
are thus encouraged to actively participate in and manage their healthcare process.
SNOMED CT allows coding with user interface terminology linked to referencing terminology
or patient friendly terms which simplifies coding process for clinicians and at the same time
empowers and engages patients with greater involvement in decision making and the
possibility for self-care by providing them comprehensible and reliable clinical data.
“For a professional it is not possible to document the complete patient record in a way that the
patient can understand everything. Sometimes there is need of a certain degree of granularity,
specialised terms and descriptions that are not understandable for patients... With SNOMED CT
this becomes possible.”
[Belgian focus group]
“Terms from the daily spoken language could be linked to medical terms for solutions that
support the participation of the patient in his/her own health care. For example it would be
possible to build better IT-solutions for risk tests and self-care.”
[Finnish focus group]
“Layman's translation of medical terminology”
[Netherlands focus group]
“Separating reference terminology from user interface terminology.”
[Stakeholder questionnaires]

SNOMED CT being a medical terminology which allows different level of granularity
enables linkage between user interface terminologies, referencing terminologies and
patient-friendly terms, making it possible for patients to access to reliable, up-to-date and
most importantly comprehensible information in EHR. This is a crucial step to patient
empowerment and engagement and the realization of integrated care.
Possible benefits of making use of SNOMED CT to support patient engagement are:




Enable transparency of clinical data without adding extra burden on clinicians when
coding data
Encourage patients’ engagement in the healthcare process and clinical decision making
Raise awareness of health issues and promote self-management among the public
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3.3.3 Benefits for research and management
3.3.3.1.

Re-use of clinical documentation for administration
purposes

In deliverable D3.1 we have found the following description related administrative
management in healthcare provisioning:
Improved reporting
SNOMED CT coding includes logical representation of semantic relationships between concepts.
This allows consistent retrieval of clinical information for a wide range of purpose, whether they are
medically or economically intended where the latter is primarily significant to billing and statutory
reporting.

Mapping to national and international classifications that feed DRG-related systems for billing
It is possible to map SNOMED CT to national and international classification systems that feed DRGrelated systems. By using SNOMED CT it is possible to collect a huge amount of information about
diagnoses (via mapping SNOMED CT to the officially validated ICD version, f e. ICD-10 – GM in
Germany) and procedures (via mapping SNOMED CT to the officially validated classification for the
coding of procedures, like OPS in Germany). These mapping activities may lead to the selection of
different classification codes, which means that diagnoses and procedures may be displayed in a
favourable way to make time consumption and costs more transparent. Additionally, this information
leads to DRG that may enable a fairer reimbursement for the stakeholders in the healthcare system.

This can be informed by our qualitative data, because focus group members stressed the
relationship between capturing clinical details and, using this information for
administration/billing purposes. For example, the following statements can be seen in the
answers of the Finnish focus group:
“A common terminology would help in handling information on medications in the National
pharmaceutical database for the Social Insurance Institution (Kela) and from there support
interoperability in different IT solutions connected to the national ePrescripiton system and in
handling medication orders and data in electronic patient record systems.”
[Finnish focus group]

Advantage of using SNOMED CT to fulfil administrative purpose is that it provides adequate
details to reveal medical complexity while being able to map into other classification which
are used by DRG system for reporting and billing. This can be seen from the responses to
the stakeholder questionnaire.
“Multiple use of data, based on single recording with clinical detail.”
“Snomed seems to be more "clinical" and less administrative in comparison with ICD"
“[SNOMED CT] Possibility to automatically deviate some diagnoses and procedures into ICD10 codes”
[Stakeholders questionnaire]

Taking stakeholders views into account might lead to the following benefit description
SNOMED CT can capture information close to the clinical user, and using a map between
SNOMED CT and the classifications usually applied to feed into DRG systems, we might
capture administration and billing related information without needing clinical personnel or
coders to code for administration purposes specifically. It may also lead to a fairer
reimbursement for stakeholders in health care.
Alternative pathways would be to base reimbursement directly on SNOMED CT coding, but
stakeholders do not necessarily think it is worthwhile to change the core of the billing
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systems, because the classifications already in use are working just fine, as long as they are
just not used beyond their scope. Below a comment from the Danish focus group supporting
this argument:
“Because it is already implemented, and it is designed with that purpose SKS (based on ICD10)
makes sense to use for administration and billing, but that does not mean that the codes will
have a clinical meaning in the setting where they originated “
[Danish focus group]
“I see the benefit of the clinician using SNOMED to enter what he sees and does, for the clinical
coder later to check whether this has been transferred into the correct ICD-10/11 codes and
ICHI codes.”
[Netherlands focus group]

As the Danish citation suggest, the risk in a scenario where we do not implement a clinical
detailed terminology such as SNOMED CT is that we instead of using clinical information to
feed into our administration related classification, start to use classifications for clinical
purposes, and hereby loosing clinical details, that might or might not be safety critical. Such a
scenario would also mean that we would continuously need personnel to capture clinical
details as well as administrative content, which is commonly referred to as a double
registration or redundancy problem.
Scenarios where only local terminologies are used do not make sense for this benefit
indicator.
In conclusion, possible benefits of making use of SNOMED CT encoded data for
administrative purposes are:





Avoiding redundancy and inconsistency related to capturing both clinical and
administrative content in parallel processes
Avoiding the extra work associated with double registration capturing both clinical and
administrative content in parallel processes
Avoid patient safety risks when the need for structured data result in using administrative
data for clinical purposes
Close consistent relation between clinical data, and administrative classifications might
support more transparent and fair reimbursement schemes.

3.3.3.2.

Enhanced semantic analytics for clinical audits,
population health management, and research

In deliverable D3.1, the following description is found that relates to clinical audits, population
health management, and research in general:
Better performance in management and research
Using SNOMED CT helps organizations to monitor performance of its protocols, disease
management programs and physician support tools.
Organizations that use SNOMED CT can identify gaps in healthcare services through standardized
data display and easily recognize when inappropriate or contra-indicated therapies from treatment
plans and monitoring tools have to be excluded.
Support of registries
This indicator is associated with common health registries that are supported via the use of unique
identification for certain type of data, in order to use the same value for the same type of data.
SNOMED CT is an option to display and provide interoperable data for registries. The application of a
common terminology is extremely important in the framework of cross-border information exchanges
between registries of different countries (e.g. registries for rare diseases).
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Benefits for research
This indicator category specifies in which way the use of SNOMED CT may benefit and support
different kinds of research activities.
Clinicians, researchers, health system administrators and policy makers aggregate and analyse
available healthcare data to build an understanding of the relationships between patient needs,
medical interventions and health outcomes. Through interpretation, aggregation, and analysis, data is
converted into information and knowledge. New treatment patterns and best practice treatment plans
are devised as a direct result of interpretations derived from information aggregation and analysis.
To optimize values, available information and knowledge of new treatment patterns or best practices
must be distributed among healthcare providers. Healthcare journals, vendors of clinical content or
decision support systems and inter-professional collaboration among healthcare providers (within and
across countries) are examples of activities which support knowledge exchange in the healthcare
settings.
Making the value of health information more accessible can, in turn, also help accelerate the rate at
which new innovations are translated into consumable knowledge products and into practice.

Clinical data recorded using standardized terminologies can provide useful analytics for
various purpose, including clinical audits, population heath management and medical
research. Comments from focus group discussion and stakeholder questionnaires have
revealed the importance of having a common terminology which helps generate useful
analytics.
“Better quality data for analysis, planning and management”
[Croatian focus group]
“To improve the semantics of the databases underlying clinical information systems for big data
related uses e.g. prevention, treatment, research etc.”
[Danish focus group]
“Secondary use: clinical decision support; care pathways; research”
“Reuse [of data] and decision support is limited with local terminologies because you cannot
query for research and other clinical purposes”
[Netherlands focus group]
“There is also a demand from the health care industry, including health care providers, the
pharmaceutical and biomedical technology industry, etc., for enabling benchmarking of health
results and this requires health information standards including terminology standards.”
[Swedish focus group]
“A goal could be to perform audits, retrieve data, and put qualifiers in your queries so that you
can see patterns and trends. The possibilities are endless with proper structure. And if you work
with standardized terminology instead of local ones, you can compare with other systems than
your own…”
“Audits on a better level.”
“Smarter usage of EHR content, for instance when submitting data to quality registers”
[Stakeholder questionnaires]

SNOMED CT encoded healthcare data can be used to generate useful analytics for
various clinical aspects due to the defining relationship of concepts. It helps healthcare
organization to monitor its performance by enabling coding of data on a fine-grained level
which are suitable for query for specific purposes such as clinical audits. SNOMED
CT display and provide interoperable data for clinical registries as well as for researchers
or health policy makers allowing them to aggregate and analyze available healthcare data
in a convenient and standardized way to facilitate research and health management.
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A particular case for improved clinical auditing is the potential preventing of so called
economic upcoding: generating more accurate activity/outcomes data to map into
reimbursement claims allows improved clinical and financial auditing to reduce economic
upcoding (such as in DRG systems) and prevent legal, semi-legal, and illegal expenditures.
A follow-up study could perform a high-level cost-benefit analysis on potential magnitude
of cost savings through SNOMED CT which could be calculated for one or two member
states.
In conclusion, possible benefits of making use of SNOMED CT to generate useful analytics
for clinical audits or research purpose are:




Easier query and more standardized data for research purpose
Facilitate quality assurance of the healthcare system by clinical audits
Utilize available healthcare data for better evidence based clinical research and
population management

3.3.4 Benefits for EU-wide eHealth deployments and
cross-border cooperation
3.3.4.1.

Enhancing interoperability and exchange of patient data
across borders

In deliverable D3.1, the following description is found, which is related to the cross-border
exchange and facilitation of patient data:
Nationally and internationally agreed concepts and terms
The goal in documenting and sharing healthcare information is to provide all stakeholders with access
to timely and accurate information based on commonly agreed concepts and terms. This can be
made possible with a terminology that provides semantic interoperability.
SNOMED CT could play a key role in solving semantic interoperability issues in national and crossborder situations. For example, the epSOS pilot project has retained SNOMED CT as one of the
constituents of its master value sets catalogue which ensures semantic interoperability across the
borders in the frame of the pilot.

Multiple languages/multi-lingual, multi-cultural aspects
To date, SNOMED CT is available in multiple languages. IHTSDO member countries created
translations of their official language as well as National Extension with country specific SNOMED CT
content, including:









Australia: SCT AU, National Extension including Australian English
Canada: SCT CA, National Extension including English and French components
Denmark: SCT DK, National Extension including a full Danish translation
Netherlands: SCT NL, National Extension including a Dutch translation
Spain: SCT ES, National Extension including European Spanish
Sweden: SCT SE, National Extension including a full Swedish translation
United Kingdom: SCT UK, National Extension including UK English
United States: SCT US, National Extension

The translations of SNOMED CT and its components are underlain with a high-level qualityassurance process monitored by the IHTSDO, to avoid errors and to prevent endangerment of patient
safety.
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Transfer of individualized information between different EHR Systems
Not only the coding standard of SNOMED CT can be used across information systems, the structure
for patient summary and EHR can also be shared by different systems. In that case, individual patient
data can be exchanged between different EHR systems, irrespective of vendors, technical aspects,
etc.
Consistent coding of information within EHR systems, clinical criteria within decision support tools
and abstracts of knowledge resources using SNOMED CT can help make health information more
searchable, exchangeable, reusable and interoperable across organizations on a national and
international base.

Stakeholders have made clear that in order achieve interoperability across Europe; clinical
terminologies have to deal with the language barriers and be reusable in other countries.
Adopting international medical terminologies would not only facilitate information exchange in
the emerging scene of cross-border treatment, it as well creates more chances for
international cooperation such as comparison and benchmarking or clinical research. This
point can be seen both in focus group discussion and results of the stakeholder
questionnaires.
“The fact that it is an international system and not something local or limited to the territory
creates opportunities for cooperation and decreases the burden of maintenance and further
development.”
[Belgian focus group]
“The use of international terminologies would highly improve reimbursement processes with
insurance companies of German patients who have been treated overseas Problems often
occur due to the use of different terminologies and/or concepts”
“Can be used everywhere, where data is being exchanged: Patients are being treated less
frequently in a local setting, different specialists are located at different places”
[German focus group]
“Central to EU is the mobility of both patients/clients as well as health services and products,
e.g. health information systems. This cannot be done without standardization.”
[Swedish focus group]
“Open standard - Interoperability between countries.”
“Re-usability in other countries”
“For example, being able to describe patient records using a national terminology and
transmitting results using international terminologies if necessary”
[Stakeholder questionnaires]

SNOMED CT being a major international clinical terminology available in multiple languages
has solved problems and saved resource helping stakeholders to achieve data sharing and
interoperability in cross-border situations. The advantages for international interoperability by
the adoption of SNOMED CT do not limited to clinical data exchange for medical purpose,
but are also presented in data exchange for billing, clinical research or PHM. A few examples
are given in the stakeholder survey.
“I must say for me, who also writes specifications for other countries, SNOMED CT can easily
be used to write specifications, because in all those uncommitted cases, you can brilliantly help
yourself with the use of SNOMED CT”
“Resource savings: The German healthcare system can highly profit of preliminary, high-quality
work which was already done abroad.”
[German focus group]
“Harmonizing the terminology within EU with a solution that is also used across the Atlantic,
could create a big Europe-US area where interoperability of eHealth information could be
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possible. Usage of SNOMED CT could improve the possibilities for international comparison
and benchmarking.”
[Finnish focus group]
“I’m not sure if [the use of SNOMED CT for the exchange of cross-border health and social
data] should be, but I believe that it could be. A large multilingual terminology with set of unique
codes for concepts should be fit for international data exchange. Due to the fact that the same
terminology can be used for exchange within a country, region, healthcare provider and so on,
SNOMED CT can potentially be an all-purpose basis for different types of exchange.”
“One possible source for defining value sets for EFA (electronic medical record) / IHE metadata
that would make usage of the specifications truly interoperable.”
[Stakeholder Questionnaire]

SNOMED CT is available in several European languages with national extensions and has
a standard format for releasing further translations. It plays a key role in solving semantic
interoperability issues in both national and cross-border dimensions. Being a standardized
terminology available in different languages, SNOMED CT enables cross-border clinical
data sharing and interoperability and encourages clinical or research collaboration on
international level.
In conclusion, possible benefits of making use of SNOMED CT multilingual availability for
cross-border data sharing are:




With its high quality basis as a standardized and interoperable terminology, resource can
be saved when adopted in other countries as only a translation and local mapping is
needed and implementation resource (e.g. training activities) can be reused.
Facilitate cross-border data sharing and interoperability which allows patients to receive
secure and safe medical treatment or prescription in countries other than their countries
of origin
Encourage international clinical and research collaboration

3.3.4.2.

Boosting of Health ICT developments through re-use of
terminology artefacts

In deliverable D3.1, the following description is found, which is related to some of the same
aspects.
Enhancement to vendor systems
Using an international, multilingual standard like SNOMED CT in vendor products, can help reduce
operability barriers that currently complicate the workflows in the healthcare system.

Health system management/clinical program management
Same technical implementations are required to maintain SNOMED CT use across different
departments in the healthcare system, on both national and international level. This means that
similar implementation processes and activities can be reused reducing additional costs on
developing new implementation plans (e.g. training costs).

The adoption of an available standardized terminology like SNOMED CT will be beneficial to
the development of systems and information structures. The following statements from the
focus groups and responses to the stakeholder questionnaire illustrate possible benefits, e.g.
common point of reference for constructing templates and report specification.

Commercial in confidence

Page 27 of 86

ASSESS CT – D3.3
“Resource saving: The German healthcare system can highly profit of preliminary, high-quality
work which was already done abroad [for SNOMED CT].”
[German Focus Group]
“Reducing the number of systems EHR implementers (and care givers) have to deal with
(UMLS: 177 sources; Bioportal: 447 ontologies).”
[Netherlands focus group]
“Successful use as an interlingua: reduces the time otherwise required to author a report
specification in parallel for multiple different deployed terminologies”
“SNOMED CT may be beneficial irrespective of implementation in EHR systems: as a tool for
revising existing templates, headings, and fixed-value sets; as a basis for developing new
templates etc.; as a common point of reference when contents and templates are shared; as a
basis for setting up requirements for EHR systems that support structured content.”
“Economies of scale in the expensive process of knowledge representation; no country has the
time or the native expertise to go [do] it alone. SNOMED's technical design is intrinsically more
flexible, so it's far more likely that we can hammer it into a shape that fits elegantly within the
evolving informatics architecture of the future than would be possible with intrinsically more rigid
and limited schemes like ICD or ICPC.”
[Stakeholder questionnaires]

In addition, small countries might reap the greatest benefits, because they generally have
fewer standardisation experts available. At least, Danish focus group members were
concerned about the knowledge level presently available in Denmark related to SNOMED CT
implementation, as well as the costs of developing SNOMED CT based system. Sharing
SNOMED CT enabled templates, value sets etc. for system development might relieve the
concern.
SNOMED CT as an available standardized terminology provides the possibility for systems
vendors or EHR implementers to base their system structure or design on an open
standard which relieve them from the complexity of dealing with multiple deployed
terminologies or developing their own classifications. This facilitates system development
and implementation while saving time and resources of both developers and users.
In conclusion, possible benefits of making use of SNOMED CT for developing system
structures or design are:



Resource and time can be saved as vendors and implementers do not need to develop
their own terminologies or classifications and implementation plan can easily be reused
Stakeholders will only have to deal with one single terminology

3.3.4.3.

Improved market access through common terminology
systems

The following text building upon vendor benefits and improved market access is found in
Deliverable 3.1.
Enhancement to vendor systems
The worldwide EHR market is projected to grow at 5.5 percent annually by 2015. In this context, EHR
solution vendors would need to improve their products to satisfy patient and customer needs. Using
an international, multilingual standard like SNOMED CT in vendor products, can help reduce
operability barriers that currently complicate the workflows in the healthcare system. As the delivery
of interoperable products affects the customers` willingness-to-buy, SNOMED CT equipped EHRs are
an attractive offer in the healthcare market.
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Suppliers may deliver products across the EU and beyond as they can develop regarding a
single terminology
Encoding information using an international, multilingual standard like SNOMED CT can help reduce
linguistic and economic barriers to knowledge translation and adoption. Suppliers will get a better
chance to enter the European healthcare IT-market for the delivery of products making use of such
terminologies.

Stakeholders have emphasized that having an available comprehensive terminology such as
SNOMED CT which serves as an open standard and could be easily incorporated into
systems saves resource and enables better chance of entering the market for developers
and vendors.
“SNOMED CT could possibly improve the possibilities of the Finnish IT-sector in the European
(global) market.”
[Finnish focus group]
“Open standard - Interoperability between countries.”
“Re-usability in other countries”
“Economies of scale in the expensive process of knowledge representation; no country has the
time or the native expertise to go [do] it alone. SNOMED's technical design is intrinsically more
flexible, so it's far more likely that we can hammer it into a shape that fits elegantly within the
evolving informatics architecture of the future than would be possible with intrinsically more rigid
and limited schemes like ICD or ICPC.”
[Stakeholder questionnaires]

SNOMED CT is a readily available clinical terminology with comprehensive coverage in
various languages. It provides the possibility for systems vendors or EHR implementers to
base their system structure or design on one single open standard while avoiding linguistic
or national barriers. Health systems and clinical program equipped with SNOMED CT
being highly interoperable across borders and various institutional settings have
advantages in the European health ICT market.
In conclusion, using a multilingual standardized terminology such as SNOMED CT to
develop clinical information systems for various markets can bring the following benefits:



System usable across settings and borders despite only equipped with one terminology
Vendors market will be enhanced as systems and products can be delivered and used
across the EU

3.3.4.4.

Up-to-date terminology supporting open-ended needs

A medical terminology which can be continuously updated and improved on both its content
and structure will be needed to accommodate the constantly changing and evolving clinical
domain. This is an acknowledged challenge4, which is best covered by a well-maintained
medical terminology, with the organisational structures in place to ensure that it evolves at
the same pace as the medical domain itself. In addition, changes should be reflected in our
terminology artefacts such as value sets as well. These points were addressed in the Danish
focus group.
“Some national terminologies was updated more slowly than the world changed. It is important
that a classification or terminology develops at a pace so that it is continuously relevant”

4

Rector, A. L. (1999). Clinical terminology: why is it so hard?. Methods of information in medicine, 38(4/5), 239-252.
http://www.ncbi.nlm.nih.gov/pubmed/10805008
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“It would be a benefit if we could establish a new terminology or an extension to an existing one,
and then stop using it again when the need was no longer there. We are stuck (inflexible) and
we try to squeeze new needs into the same terminology.”
“Terminologies should reflect reality to such an extent that it makes sense for all stakeholders,
and be updated as the world changes (especially the medical field).”
[Danish focus group]

In addition, a comment in the stakeholder questionnaires supported this view by underlining
the importance of organisational structures that allowed the community to improve SNOMED
CT.
“Apart from OBO ontologies with quite heterogeneous quality SNOMED CT is a profound,
powerful, practical and relevant resource available for teaching (e.g. "real" application of
Description Logics) and research. The openness and transparency (enabled by IHTSDO) make
it possible to criticize and improve structure and content continuously.”
[Stakeholder questionnaires]

From a technical view point, an ever changing clinical terminology calls for strong versioning
mechanisms. SNOMED CT has an in-build and versioning mechanism that enable full
historical overview of changes made to each component within the terminology. Moreover,
the fact that a component in SNOMED CT can never be deleted nor can it change
semantics, is an important characteristic enabling correct interpretation of data across time
and place.
In conclusion, possible benefits of making use of SNOMED CT for representing the ever
changing clinical domain are:
 Having up-to-date concepts available to use in different clinical documentation settings
 Transparent management organisation that allow the community to engage in
continuously improving the terminology
 Strong versioning that ensures that old patient data can still be interpreted correctly even
though the terminology is ever changing.
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4

Cost indicators

A comprehensive cost indicator list was developed, by critically collecting, analysing, and
interpreting potential costs of adoption strategies for clinical terminologies (tangible and intangible; financial and non-financial) and for using SNOMED CT for eHealth deployment.
This list includes a detailed description of each cost factor, along with the respective
underlying assumptions as well as approaches to operationalisation. i.e. the potential
measurement in quantitative terms. The description of each indicator includes scope,
specificities, and assumptions about the size and form of the indicator across the different
scenarios. This list, in a second step, was supplemented and enhanced by adding
quantitative data from regional or national experiences that had been collected as part of the
cost-benefit analysis development and data collection.
Through feedback received at the validation workshops and through and further
development, the cost indicators from D3.1 have been improved by adjusting the
descriptions and adding the formulae used to potentially calculate them. For D3.3, the
indicators have been now populated with calculation formulae, and, where available
exemplary data from the regional and national case studies which were analysed, and are
structured more in detail as to allow deriving also key insights for the understanding of the
economic and organisational implications behind each cost indictor.

4.1

Overview
Table 2. Overview and list of cost indicators

Nr

Cost indicator

Costs related to organisational infrastructure
C1
License costs
C2
Decision making costs for adoption of terminologies
C3
Release management costs
C4
National Release Centre (NRC) costs
C5
Legacy costs of administration
C6
Promoting Implementations
Costs related to technical infrastructure
C7
Translation costs
C8
Mapping costs
C9
Customisation costs
C10
Implementation testing costs (user pilots, user interface)
C11
Integration into software products
C12
Terminology Binding Costs
Cost related to capacity-building
C13
Skills Development and Training costs
C14
Educational material costs
Cost related to tools
C15
Terminology management system (TMS) costs

Commercial in confidence

Page 31 of 86

ASSESS CT – D3.3

4.2

License costs

C1 License costs

Description

Costs associated with licensing in order to acquire the right to use terminologies and
have access to their most updated as well as revised, and available releases. In the
case of some terminologies a membership in a specific standard development
organization (SDO) is additionally required or by itself represents the license fee. Cost
estimates need to reflect that, in the case of SNOMED CT, providers and users can
become affiliates even if a country is not member, in such cases affiliate licences are
available with related affiliate fees.

Calculation

Annual membership fee in € which varies across countries

Variables,
assumptions &
quantification



Assumptions are made in the scenarios



Our calculation scenarios show that it quickly becomes more cost-effective in the
long term to acquire a country license than individual affiliate licenses in a country
that plans to scale up the use of SNOMED CT
For almost all non-IHTSDO members (with the exception of Austria, Bulgaria and
Luxembourg), the most cited reason for not being a member is the licence fees,
which are perceived to be very high and to represent a critical barrier in the
5
decision making or start-up phase
Yet, the experience of Sweden shows that license costs represent only approx. 5%
of all SNOMED CT related costs
Some stakeholders from the WP1 focus groups suggest that the license agreement
negotiated ought to be tied to the specific scenario of use
Already forms of exploratory licenses are emerging (e.g. Norway, Switzerland) and
a specially negotiated license on behalf of the EU has been considered for an EU
terminology services infrastructure
IHTSDO has licensing agreements, e.g. with DICOM for the use of 7,000+
concepts that are free for use both for vendors and end users wherever they are
globally. Similar agreement exists with HL7 International, who are to define a set of
SNOMED CT free for use in HL7 products by anyone globally.




Key insights





5

Based on work in WP1 and the conducted European country overview questionnaires, see D1.4 “Current and Future Use of
SNOMED CT“ for more details
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4.3

Decision making costs for adoption of
terminologies

C2 Decision-making costs for adoption of terminologies

Description

Costs associated with deciding to adopt a terminology. The cost will vary a lot from
country to country because the formal requirements for informed decisions in
health informatics vary. The cost can possibly include gathering international
evidence, feasibility studies, workshops with different stakeholders, content
coverage studies and translation pilots. The more countries that adopt one specific
terminology, the smaller the cost associated with decision making will be because
of the possibility of knowledge sharing. Especially if informed decisions have
already been taken in countries with similar organisation of the health sector and
similar language, cost can potentially be significantly reduced.

Calculation

Costs related to study conduction
+ Costs related to workshops and events
+ Costs related to pilots and prototypes
+ Other related costs needed for decision making


Variables,
assumptions &
quantification








Key insights



With higher availability of materials and studies related to the adoption of
SNOMED CT, Member States will be able to reduce the costs related to
decision-making
Effort required based on the Swedish experience: 9 Full-Time-Equivalents in 2
months
The Swedish and Danish experiences show that decision making is not a
major cost area
The typical approach involves conducting interviews and literature review,
performing a pilot project/study, or a mix of both
The typical result is a recommendation report, analysing different options
(similarly to the ADOPT, ABSTAIN and ALTERNATIVE scenarios)
The final decision would typically be taken by the government (in Sweden this
was done by the Ministry of Health)
Software suppliers will need to invest in a decision making process, to
consider the implications of adopting SNOMED CT. If the adoption of
SNOMED CT is a national request, then the decision making costs for the
suppliers will be low as compared to a scenario in which they are ‘free’ to
choose whatever terminology/classification they wish. In such case, the
decision making will require more analysis, e.g. through feasibility studies and
prototype tests.
Clinical professionals, researchers etc. will need to make feasibility studies,
like content-coverage studies, in order to determine whether SNOMED CT
contains the concepts needed to meet specific entry-and retrieval
requirements.
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4.4

Release management costs

C3 Release management costs

Description

Costs related to ensuring terminology updates and national extensions are made
available to terminology users. The cost will be associated with the change
management of terminology updates whether these are associated with changes in the
international, national or local edition of a specific terminology. If changes of an
international edition of a certain terminology have to be propagated throughout a health
sector this requires a national service that releases a new version, updates to
extensions that depend on the changed content e.g. if an international concept is
retired, this should also be retired in a local value set that previously used this concept.
Notification of end users may be necessary if changes directly influence user
interfaces. If changes are requested from provider organisations, policy makers need
to have procedures to handle request and release of changes in national extensions.
The propagation strategy will be the same as for international changes. The indicator
includes both man hours and possibly supporting hardware/software that makes
change management possible e.g. handling requests for change or automatic
processes to check if local system value sets are affected by a new release. The
indicator excludes terminology management system cost, which is a separate indicator.

Calculation

Number of releases per year
* (Costs related to authoring the release
+ Costs related to change management
+ Costs related to distribution of the extension)



Variables,
assumptions &
quantification



Key insights

The release management is part of the National Release Centre work of the
individual members of IHTSDO. When estimating the costs, one should calculate
how much of the time of the NRC employees typically goes towards managing and
updating the new releases.
Affiliate organisations (e.g. software vendors, hospitals etc.) that implements
SNOMED CT will need to manage and maintain their own affiliate edition, where
local additions, subsets, maps etc. are included. When updates/new releases are
made to SNOMED CT editions, in which the affiliate edition is dependent, then the
affiliate organisation will need to consider and test how updates have implications
on their affiliate addition, and manage these changes.
Implementing organisations, Professionals, researchers and others who have their
own edition of SNOMED CT, because they develop and use own extensions, will
need to consider how this edition is authored, managed and maintained. If
professionals do not develop their own edition, then release management will be
limited to the costs associated with integration and testing of new SNOMED CT
releases into their applied systems.
The typical release cycle is 2 releases per year, however IHTSDO members can
negotiate different cycles. For example, there are 6 Danish SNOMED CT updates
per year through a release management contract with IHTSDO.
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4.5

National Release Centre costs

C4 National Release Centre (NRC) costs

Description

Costs associated with the establishment and maintenance of National Release Centers
(NRCs).
An NRC is an organisation and official point of contact within a country that is
responsible to serve as interface between the respective Standard Development
Organisation (SDO), the national users, potential affiliates, and other members. The
NRC releases terminology content including national extensions; promotes and
supports the adoption and deployment of the terminology; establishes and maintains
processes of distribution and licensing; documents, reports, and supports requests for
proposed updates and enhancements to the terminology.
An NRC can be established as a new body or organisation within a country or it can be
folded into an existing body or organisation.

Calculation

One time sum of costs for infrastructure establishment
+ yearly budget for all costs related to 1) infrastructure management, 2) license
management, 3) distribution of international release, 4) management of change
requests, and 5) other optional activities


Variables,
assumptions &
quantification





Key insights

6

The NRC in Denmark consists of three people working half-time (1.5 FTEs) who
manage publications and reference sets, and maintain the Danish extension of
SNOMED CT
Norwegian plans foresee 3 to 4 FTEs for their potential NRC
The Swedish NRC consists of 2.5 FTEs
6

IHTSDO offers a National Release Centre Guide to its members, which contains
helpful information about the responsibilities and activities NRCs should be able to
perform

https://confluence.ihtsdotools.org/display/DOC/Release+Documents
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4.6

Legacy costs of governance model, legal and
operational settings

C5 Legacy costs of governance model, legal and operational settings

Description

Adaptation of existing administrative, legal and political governance structures of a
given healthcare system to fit the need and requirements when adopting a new
terminology. This cost indicator includes the often in-tangible legal, political and
regulatory hurdles that are not merely related to the management and competence of
NRCs only.

Calculation

Estimated costs related to changes in governance, legal and operational settings
(* duration of the occurrence, if it is not a one-time investment)


Key insights



The costs associated with integrating SNOMED CT with the models used in the
existing national health-IT infrastructure e.g. the models that currently exist for
reporting into national quality registries, or integration of SNOMED CT into existing
funding and reimbursement models. These costs will vary depended on the
approach taken, but these are examples of approaches:
- Big bang approach. Build new administrative and governance models based
on SNOMED CT (fully integration-utilization of SNOMED CT)
- Mapping approach: Map existing models to SNOMED CT. E.g. use the models
as is but replace use of local or alternative coding systems with SNOMED CT.
Of the two approaches described the first will initially be most costly, but at the
same time it can be expected that this approach will have lower maintenance costs
and higher utilization of the terminology.
Providers/ vendors will have costs related to adoption of SNOMED CT into their
systems in conformance with the national administrative and governance
structures. The costs associated with this will be as described in C9.
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4.7

Promoting implementations

C6 Promoting Implementations

Description

Costs associated with supporting and/or giving incentive grants to local projects
wishing to implement the terminology. National e-health traditions and strategies will
affect how these activities are carried out and therefore it is expected that the size of
the cost as well as the prioritised initiatives will vary considerably. The indicator can
possibly be associated with the costs for developing a business case description for
selected focus areas, information to affected stakeholders and possibly incentive
grants to those who implement terminologies as specified in the chosen cases. The
indicator excludes costs associated with required software development for and
education costs.

Calculation

Sum of one-time promotion costs
+ yearly budget for promotion


Variables,
assumptions &
quantification






Key insights



7

NRCs are the main responsible body on national level for promoting
implementations and encouraging users
Based on Norway’s planning of a potential SNOMED CT adoption, the foreseen
budget per year for promotion and training (two separate activities) is between
approx. 54,000 € and 135,000 €, depending on the scenario (limited
implementation vs. full-blown implementation of SNOMED CT)
IHTSDO have a number of materials and seminar offers to support promotion and
7
dissemination, as well as an eLearning platform
Examples of SNOMED CT promoting activities include:
 Development and distribution of written material about the benefits of
SNOMED CT implementation
 Demonstration cases – small pilot projects. To demonstrate the value of
implementing SNOMED CT
 Seminars and education sessions to engage key local staff/professionals
 Incentive grants for implementing organisations
Vendors can demonstrate to customers system features enabled by SNOMED CT
by investing in small prototype systems
Health professionals need to be engaged in accurate and consistent use of the
terminology, as this is a pre-requisite for achieving the requested benefits

https://elearning.ihtsdotools.org/
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4.8

Translation costs

C7 Translation costs

Description

Calculation
Variables,
assumptions &
quantification

Costs associated with the semantic translation of the terminology (planning,
preparation, translation, post-translation). This indicator includes the observation that
the creation of localised content is often not simply solved by translation. Past
experiences have shown that just translating preferred terms does not necessarily
satisfy all use cases and entails high translation and maintenance costs.
The costs also need to capture the increasing evidence that the A-Z translation of
SNOMED CT FSNs or PTs misses important requirements, due to the vocabulary
mismatch between these terms and clinicians’ jargon. In addition, a translation project
is a long-term and costly endeavour, whereas users in non-English speaking countries
need, first of all, common interface terms that address well-delineated subsets of
concepts for specific use cases.
Once validated, using machine translation for medical terminologies could reduce
translation costs.
Number of involved experts in Full-time-equivalents * Average yearly salary of one
expert + Costs for materials, meeting and consumables per year) * translation period in
years + one-time reimbursement subsidies spreading over the translation period
 The translation of SNOMED CT into Swedish language lasted for three years, with
approx. 10,000 concepts being translated per month (full translation). 4 FTEs were
involved in the process.


Key insights




Translation of all content into any one language seems not necessary, rather a use
case based step by step translation is more cost-effective
By now, several translation tools are available on the market
For the “front runners” like Sweden the translation work included development of a
translation method. The current IHTSDO translation guidelines were developed
and documented (largely) within the Swedish translation project
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A partial overview of existing experience and estimates by national translation projects can
be exhibited with the following overview in table format:
1

FTE

Speed
(concepts per
month)

/

/

/

/

/

/

/

/

/

6 translators

/

2

Time
Cost
(months) (€;1000)

Country

Translation Type

Poland

Full adoption

18

Portugal

Partial adoption

Canada

Partial adoption
(30000 concepts)

3

4

Norway

Partial adoption

36

212

Norway

Full adoption

36

583

Sweden

Full adoption
(280000)

30

3850

4

5

6

1

4

7

8

8,75

/

/

10000

Denmark
Full adoption
/
/
/
3000
1 Translation type refers to whether the terminology was translated fully or partially
2 Total time during which the translation project was performed
3 Total cost for the translation project within the given time frame
4 Conversion rate: 1€ = 0.106 NOK
5 Conversion rate: 1€ = 0.11 SEK
6 Four employees each working for 6-12 hours per week
7 Six employees each working for 24-32 hours per week
8 35 people worked in total - 25 % full time
9 10000 concepts in 3-3.5 months
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Source
Common standardized
terminology - Assessment of
SNOMED CT (Norway)
Common standardized
terminology - Assessment of
SNOMED CT (Norway)
Desk research

Common standardized
terminology - Assessment of
SNOMED CT (Norway)
Common standardized
terminology - Assessment of
SNOMED CT (Norway)
An Interdisciplinary Terminology
for Health and Social Care
9
(Sweden)
Desk research
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4.9

Mapping costs

C8 Mapping costs

Description

As part of-pre-implementation costs, this indicator defines the costs for the
development of map Reference Sets (or adjustment of existing available Reference
Sets) to manage the switchover and co-existence of SNOMED CT and other code
systems from local code systems used in the country or locally, to the desired
terminology. This involves translation and creation of localised interface terms, and
efforts in mapping for healthcare professionals, terminology experts and translators, for
processes such as planning, preparation, mapping, post-mapping. Mapping costs can
also be considered as further customization costs of SNOMED CT, which can accrue
at both national level or affiliate level.

Calculation

(Number of involved experts in Full-Time-Equivalents
* Average yearly salary of one expert
+ Costs for materials, meeting and consumables per year)
* translation period in years


Variables,
assumptions &
quantification



Key insights




The Norwegian report exploring a possible membership in IHTSDO provides
calculations for the mapping costs based on examination of the mapping workflow.
The results show that per mapping concept, 4.5 FTEs on average are required per
hour, with an average salary of 48€ per hour. The total cost per concept is
estimated at approx. 220 €.
8
The Swedish registry project which is linked to 15 national registries required
approx. 2.4 FTEs for 2 to 3 months for the mapping of 2 registries. With time, the
process of mapping has improved in efficiency as rules and guidelines for postcoordination and terminology binding were set.
9

IHTSDO provides a mapping tool free of charge to its members
In addition, twice per year IHTSDO publishes mapping resources, such as from
10
SNOMED CT to ICD-10 classification terms

8

https://confluence.ihtsdotools.org/pages/viewpage.action?pageId=12780174

9

https://mapping.ihtsdotools.org/

10

http://www.ihtsdo.org/snomed-ct/mapping-to-other-terminologies/existing-mappings
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4.10 Customisation costs
C9 Customisation costs
Costs for the development of a national extension.
Beside what the official international release of a terminology offers, health care
systems may require concepts or codes which depict particularities of their country.
This can be fulfilled by a national release, that may include:




Description

Calculation

Translation (translation costs are considered by cost indicator C5) into the national
language or adaption to a national dialect;
Subsets
Cross-maps (these costs are considered by cost indicator C7)

Many implementations of a terminology do not require users to have access to the full
set of content. Often just a part of the data related to a particular discipline or
organisation will be needed. It is possible to constrain the content required by the use
of the subsets or reference sets.
Reference sets are sets of references to terminology components. Simple reference
sets contain just the information needed to define a subset. However, reference sets
can be richer than subsets, as they can also include further information about the
components defined for other purposes such as mappings to other vocabularies or
providing alternative hierarchical structures.
Development costs are an ongoing cost position, given that any change of the official
international release may have impact on the national releases. Therefore, every
release requires reconciliation to ensure that all national extensions remain aligned
with the international release and thus is creating ongoing costs.
Number of employees in local extension development team in Full-time-equivalents
* Average yearly salary of one employee
+ Costs for materials, meeting and consumables per year

4.11 Implementation testing costs (user pilots,
user interface)
C10 Implementation testing costs (user pilots, user interface)

Description

Costs for implementation testing of the terminology on a national or single (e.g. by
provider, by user) level. This excludes actual software and usability testing, as this is
related more to software design that terminology. However, this includes testing
whether the different customisations of the terminology fulfil the actual user needs in
the process of data capture. An example of close-to-user quality check of the
terminology is to test coverage, consistency in the process of data capture and
consistency in the users’ interpretation of the semantics of individual concepts.

Calculation

Number of employees in the testing team in Full-time-equivalents
* Average yearly salary of one employee
* Testing period in years

4.12 Integration into software products
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C11 Integration into software products

Description

Costs associated with the technical integration of the terminology into existing software
products, which is largely provided for through the providers (industry, ICT vendors,
SDOs, etc). This includes the technical integration of a clinical terminology (such as
SNOMED CT) into existing Information Systems of any organisation (i.e. Hospital
Information Systems).

Calculation

(Number of involved employees in Full-time-equivalents
* Average yearly salary of one employee
+ Costs for materials, meeting and consumables per year)
* Integration period in years

4.13 Terminology binding costs
C12 Terminology binding costs

Description

Costs for creating a functional binding between semantic standards and information
models.
In order to build up a suitable IT infrastructure that is able to provide interoperability of
data, there is a need to bind, i.e. to interconnect, terminologies (semantic standards)
with information models (syntactic standards; such as HL7 V3). Information models (or
syntactic standards) enable precise access to data fields whereas terminologies
determine the annotation.

Calculation

(Number of involved employees in Full-time-equivalents
* Average yearly salary of one employee
+ Costs for materials, meeting and consumables per year)
* binding period in years

Variables,
assumptions &
quantification



Norway adoption scenarios foresee approx. 27,000 € budget for one year of
binding approx. 600 concepts
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4.14 Skills development and training costs
C13 Skills development and training costs
Skills development and training costs covers all existing training costs. This indicator
subsumes costs related to:





Description

instructors training costs,
user skills development costs,
provider skills development costs, and
NRC skills development.

The costs for the NRC skills development concerns IHTSDO membership
commitments (like IHTSDO organisation and management, financing, participation in
groups etc.) are also included here. A separate cost indicator is used for NRC costs
associated with establishing the organisation and recruiting the people of the NRC.
Costs associated with training of staff are:
(1) NRC-staff/representatives: acquiring deeper knowledge of the terminology, its
associated releasing institutions, responsibilities of an NRC, knowledge about release
management, licence administration, etc. technical implementation details, release
management, file formats, technical specifications, etc.
(2) Providers: implementation skills are focused on content and include:





Knowledge about the content and logical model of the terminology.
Knowledge about customisation possibilities, e.g. types of reference sets.
Selection of content for reference sets.
Post-coordination.

Note: Some countries may offer this training as a national service - others may not.
(3) Education of people who will train the NRC-staff/representatives, providers and
users in implementing and using the terminology. Costs associated with training of
NRC-staff/representatives. Skills required are deeper knowledge of the terminology, its
associated releasing institutions, responsibilities of an NRC, knowledge about release
management, licence administration, etc.
(Number of involved trainers in Full-time-equivalents
* Average monthly salary of one trainer +
Average costs for materials and other consumables per month +
Duration of training per month which is time lost for trainees for their primary job)
* training period in months

Calculation




Variables,
assumptions &
quantification

One assumption regarding training costs is that applying SNOMED CT compared
to other terminologies will require more and other skills than those required for
other systems, such as statistical classifications, because those will typically be
much simpler in their structure. However, managing and knowing the details of a
variety of terminologies/classification as compared to only one (SNOMED CT) may
be more costly.
Available information by a training expert who has performed translation trainings
for NRC staff in Sweden and Canada suggests that in such a scenario, 10 to 14
days are necessary. The training addresses:
 Basic introduction training (for translators, reviewers and managers or system
administrators) – 3 hours
 Tool introduction (for translators, reviewers and other involved, except
managers) – 2 hours
 Subset training for selection of the right set and scope of concepts to be
translated (for translators and reviewers) – 1.5 – 3 days
 Management and administration training for efficiency interpretation, challenge
minimisation and translation evaluation (for managers or system
administrators)
 Translation training
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Key insights

(for translators, subject matter experts, translation company staff) 1 day
with extra linguistic guidelines
 (for reviewers) 0.5 day
Based on the Danish experience with training, the costs per training day amount to
approx. 1,400 €
As mentioned in C6, based on Norway’s planning of a potential SNOMED CT
adoption, the foreseen budget per year for promotion and training (two separate
activities) is between approx. 54,000 € and 135,000 €, depending on the scenario
(limited implementation vs. full-blown implementation of SNOMED CT)
For the ADOPT scenario the costs associated with the NRC skills development
indicator will be relatively low because of support from the IHTSDO (i.e. some of
these costs are included in the IHTSDO license fee). The costs related to this
indicator will be substantial for the Alternative scenario, because there will be many
more terminologies and classifications to know and manage. For the alternative
scenario there will be substantial costs as well because each country has to define
their own “documentation standard” – such decentralisation will require more
resources.

4.15 Education material costs
C14 Education material costs

Description

Development of national education material, e.g. translation of specifications, detailed
information documents on national extensions, material with technical focus for
providers, appropriate material for supporting clinical end users in using the services,
etc. It may be decided that no other material than what is accessible internationally will
be provided, but the feasibility of this approach will dependent on English skills and
profession of the targeted stakeholder group. This indicator excludes actual training
and e-learning because this is included in another indicator.

Calculation

One-time sum of costs for developing, translating and distributing education materials

Variables,
assumptions &
quantification



A central assumption for the insights is that SNOMED CT is more complex than
other terminologies like, for example, ICD-10.



Given the range of users and perspectives needed to be educated, the costs
associated with development of SNOMED CT education material is substantial.
However, the complexity of determining how to estimate this indicator exists
because of the variety of approaches each member can choose to take:
 A member/country could choose NOT to develop further material than the
freely available online resources provided by IHTSDO  Low costs and no
focus on national priorities and use cases. The vendors and the users will have
higher costs, and maybe higher costs due to less success.
 A member/country can choose to translate IHTSDO material, and maybe
provide written guidelines on national use  Higher costs for national
authorities and more focus on national demands The same, or less costs for
vendors and users.
 A member/country can choose to provide courses and material for national
affiliates and users  Even higher costs for national authorities  less costs
for vendors and users.
Vendors will need technical implementation material. IHTSDO provides written
guidelines and eLearning Implementation courses, freely. A vendor can choose to
only use these services, or they can choose to develop specific educational
material that focuses on the specific technical environment where SNOMED CT is
implemented, e.g. what SNOMED CT constraints are made specifically to EHRspecific data entry templates, or what specific SNOMED CT-enabled storage
model is used within the vendor system.

Key insights



Commercial in confidence

Page 44 of 86

ASSESS CT – D3.3


A Member can state that it is the vendors and the affiliates own responsibility to get
education  this will cause low costs for the National authorities. However,
similarly high cost for vendors and users (note: many vendors and users will
maybe develop redundant educational material)

4.16 Terminology management system costs
C15 Terminology management system (TMS) costs

Description

Costs associated with acquiring a terminology management system (TMS) in order to
handle terminologies and ontologies. These term hierarchies aid in the formal sorting of
the individual fields of expertise and establish rules on the contexts of the
corresponding expressions, thus enabling conclusions to be drawn from the existing
data, contradictions to be detected and missing knowledge to be added.
Also the integration of the TMS in to existing systems and software is covered by this
cost position.

Calculation

One-time sum of costs related to TMS acquisition
+ Yearly costs related to TMS maintenance
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5

Data collection and case studies

In order to feed the Assessment Framework with actual quantifiable data and in monetary
terms, WP3 has looked into a number of SNOMED CT national or regional implementation
cases studies. The usable information in form of figures and estimates based on real cases
was used to provide actual data and add knowledge to the quantification of the socioeconomic impact of SNOMED CT adoption.

5.1

National and regional implementation projects
and assessments

5.1.1 Case studies Sweden
In the following, we investigated the Swedish national implementation project “an
Interdisciplinary Terminology for Health and Social Care”, a national programme for data
collection – NPDC, and a national prescription tool Pascal & National Prescription Database
NOD and provide below short summaries of scope, intended benefits and real costs when
available

National Implementation of the “An Interdisciplinary Terminology for
Health and Social Care” project
“An Interdisciplinary Terminology for Health and Social Care” is a project which was
commissioned by the Swedish government in order to establish the structure required to
maintain an interdisciplinary terminology, which includes administration and ongoing
development of SNOMED CT. A final report by the National Board of Health and Welfare
discussed the resources needed to accomplish this based on the project results, which
became available as final results in August 2011.
The project included the following main areas: translation of SNOMED CT, mapping and
harmonisation, collaboration, communication and training, administration, and international
cooperation.
The project provides first-hand information about specific costs and requirements based on
the Swedish experience.
The translation of SNOMED CT was conducted during the period from November 2007 to
June 2010. On average, 35 persons worked on the translation and a total of about 280,000
concepts have been translated into Swedish. In addition, linguistic guidelines for the
translation of SNOMED CT were prepared and published. Apart from the one-time translation
costs, continuous costs are caused by continued linguistic quality assurance and validation
of content based on current knowledge and existing needs in specific professional areas.
With regards to mapping and harmonisation of concepts and terms, the related work has
resulted in a method for mapping tested in various systems in health and social care fields.
Training materials relating to the method have been developed and a number of training
sessions have been conducted.
For the project, the Swedish government allocated approx. 10.5 million €11. During the
project, funds have been allocated annually. A breakdown overview is presented in the next
figure. The amount includes salary costs for employees (based on time reporting),
remuneration, administrative surcharge of salary funds (overhead), purchased services,
personnel expenses, transfers, and attributed revenues.

11

102 million SEK
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Figure 8. Use of funds for the Swedish project in total (Source: An Interdisciplinary
Terminology for Health and Social Care – Final report)

The translation costs amounted to approx. 4 million €12, or 41 % of the total cost for the entire
project. Most of the translation costs (82 per cent) are made up of purchased services and
fees paid to the 35 translators and quality reviewers as well as licenses for IT tools and
support.
Apart from reporting costs, the final report of the project provides valuable insights, such as
required skills for administration of SNOMED CT, means to reach target groups, etc.

National Programme for Data Collection -- NPDC
National Programme for Data Collection (NPDC) 13 by SALAR
 Promote easier collection of EHR data submitted to the quality registries
 Restrict the necessity to record patient data several times for different purposes
 Promote automated data transfer to the registries
NPDC Informatics work
In order to promote automated data transfer – common information structure and
terminology, terminology mapping and information structure work was carried out:




Translating variables in quality registries to codes from classifications and other
coding systems and terminologies – SNOMED CT
Finding common information in different registries and making sure they are
expressed and coded in a uniform way
Developing information models that comply with the National Information Structure
Initiative

A national network of mappers was established with participants from different healthcare
regions. Mappers were trained by SNOMED CT terminologists from the National Release
Center following a specified mapping method. Variables for each registry were checked and
“cleaned” to enable coding – included regular discussions with registry representatives.

12

38.6 million SEK

13

https://confluence.ihtsdotools.org/pages/viewpage.action?pageId=12780174
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Current status
 Out of the 110 quality registries, about 11% have been coded using national
terminologies and classifications
 A center of competence has been established to manage and drive the work forward
 More pilot projects will be added to the list
Issues and difficulties include (i) finding the accurate concepts in SNOMED CT and other
terminologies; (ii) deciphering the complex way variables are expressed, often combining
different questions into one; (iii) making the necessary adjustments to the structure and
terminology of the EHR systems to allow for encoded data and for automated transfer to the
registries.
The mapping work has the following implication:





Necessity of validating/updating the map source: The variables were often not
clear and/or were too complex to be coded with a single code. Continuous
discussions with registry representatives were necessary.
Necessity of post-coordination: Many of the variables couldn’t be expressed using
single SNOMED CT codes. A better map result would be achieved with postcoordination. The more advanced mappers in the network have started creating postcoordinated expressions. Post-coordinated expressions were also in some occasions
given a separate SNOMED CT code in national extension.
Necessity of adding new content to SNOMED CT: In spite of the post-coordination
efforts there were still many gaps in the maps. Numerous change requests to the
NRC about adding the non-existing concepts to the Swedish SNOMED CT extension.
For this purpose the collaboration between the programme and the NRC was
increased.

Table 3. Benefits assessment from the Swedish project “An Interdisciplinary Terminology for
Health and Social Care”
Benefit categories
Improve efficiency of health data documentation
Better efficiency of data
documentation and retrieval

Easier retrieval of health data
Streamlining of the ongoing documentation

Better internal
communication
Common structure and
terminology in IT systems

Time savings for giving internal advise
Lower risks of misunderstanding of data
Increase data exchange across disciplines
Data exchanged automatically and electronically across discipline

Improved consistency across
sectors

Data exchange accurately and precisely across discipline
Interventions are coherent and coordinated across disciplines

Improved health action
Better basis for prioritization
and health management
Improved work
arrangements

Better handling of emergency situations and reduction of admissions
Earlier detection and prevention
Improving the basis for management and governance; and prioritizing
healthcare resources
Evidence for assessment of quality and resource distribution
More flexibility in scheduling staff resources
Improving the basis for the transfer of tasks between healthcare
workers

Avoided double
documentation

Number of identified redundant documents * time spent removing
them (time spent on double documentation)

Time saved through
automated registration

Time spent per registry and number of clinics
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Complete data registration
Avoided integration costs

(Number of registry connections before – number of connections
now) * resources necessary to set-up the connection (FTEs,
software/hardware)

Table 4. Costs assessment from the Swedish project “An Interdisciplinary Terminoloy for
Health and Social Care”
Cost categories
One-off investment
Annual maintenance

Measurable indicators
Terminologies licensing costs
Acquisition of terminology management system
Software maintenance
Maintenance of terminology management system
Translation period in months

Translation costs

Number of involved experts
Monthly salary of one involved experts
Number of release

Release management

Costs related to release management
Costs related to release maintenance
Other costs e.g. test or check cost
Mapping period in months
Number of involved mappers

Mapping and coding cost

Monthly salary of one involved mappers
Costs of materials, meeting, consumables for discussion with registry
representatives
Number of mappers in post-coordination/extension team

Customization

Salary of mappers
Costs of materials, meeting, consumables for discussion with registry
representatives/NRC
Duration of training

Training cost

Salary of mappers
Salary of SNOMED CT terminologists
Costs of education materials and meetings

Terminology binding cost
Promotion costs
Legacy cost of governance
model, legal and operational
settings
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Costs related to interconnecting information model and terminologies
One-time promotion, e.g. materials
Yearly promotion budget, e.g. seminar / pilot grants
Costs related to IT system change to integrate SNOMED CT
Costs related to integration of SNOMED CT into existing funding and
reimbursement models
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National prescription tool Pascal & National Prescription Database NOD
A new, national knowledge base to represent and record reasons for prescription will
facilitate the documentation of prescription-related data in healthcare organizations and
pharmacies. The project aims to reduce drug-related health morbidity, reduce the physicians'
administrative workload and at the same time give the patients better information about the
14,15,16,17
treatment intent of their different drug therapies.
The first version of the knowledge base has been built evaluating drug indications in 3 ATC
groups, namely Cardiovascular System, Anti-infectives for Systemic Use and Nervous
System. Evaluating indications to extract reasons for prescription ensures that consistent
terminology is used and only relevant information will be stored in a patient’s EHR. The
National Board of Health has completed the knowledge base with all ATC groups and are
progressing to further develop the coding system for indication of off-label prescription and
non-drug prescription. In long term, the new system is expected to transform the prescription
process from specifying drugs for treatment intention suggestion to specifying reasons for
prescription for treatment/drug suggestion.
The terms used in reasons for prescription were coded with SNOMED CT. The SNOMED CT
codes are not shown to users but rather used to link data to concepts in the system which
can be transmitted and interpreted by IT systems in various healthcare settings. Clinical
experts within the domains of neurology, psychiatry, cardiology and GP were then engaged
to review the information. An intensive quality assurance process involving broader range of
specialities and patient organizations will be needed before implementation in ICT systems.
The Swedish National Board of Health and eHealth Authority are currently preparing for the
distribution of the knowledge base.
A prototype integrating the knowledge base has been created for the Swedish national
prescription tool Pascal. Recorded reasons for prescription will be stored in the National
Prescription Database. In order to facilitate patient understanding of their medication, the
reasons for prescription are also presented on labels in terms of treatment intent with short
yet clear and natural language e.g. ‘Angina’ would be shown on medication label for patients
as ‘Against chest pain’.
Advantage of using SNOMED CT in the current knowledge base:




Technical and semantic interoperability between the ICT systems used in the
prescribing process
Consistent interpretation of the terms used for reasons for prescription regardless of
the context in which they are used
A good basis for research and medication monitoring

14

http://www.socialstyrelsen.se/Lists/Artikelkatalog/Attachments/19155/2013-6-32.pdf

15

http://www.socialstyrelsen.se/Lists/Artikelkatalog/Attachments/19640/2014-12-31.pdf

16

http://www.digitalaskrivbordet.se/FileUpload/OpenFile/248

17

https://www.socialstyrelsen.se/Lists/Artikelkatalog/Attachments/20017/2015-12-35.pdf
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Table 5. Benefits assessment of using SNOMED CT for the Swedish National Prescription tool
Pascal and the National Prescription Database
Benefits

Description
Easier access to clear and structured information of medication record

Improve efficiency of
medication data
documentation

Time saving of medication record input
Streamlining of clinician’s prescription process
Promote usage of shared medication record

Improve consistency of
interpretation of medication
record
Improve patients’
understanding of medication
Better basis for research and
monitoring

Safer and more consistent prescription
Reduce drug related health morbidity
More aligned medication behaviour
Engage and encourage patients for self-management
Quality data for drug registry or research
Evidence for assessment and monitoring of prescription process

Table 6. Costs assessment for the Swedish National Prescription tool Pascal and the National
Prescription Database
Costs

Description
Terminologies licensing costs

One-off investment

Acquisition of terminology management system
Development of prototype and tool for knowledge base distribution
Software maintenance

Annual maintenance

Maintenance of terminology management system
Maintenance of knowledge base with new medication/indication
Translation period in months

Translation costs

Number of involved experts
Monthly salary of one involved experts
Number of release

Release management

Costs related to release management
Costs related to release maintenance
Other costs e.g. test or check cost
Mapping period in months

Mapping and coding cost

Number of involved mappers
Monthly salary of one involved mappers
Costs of materials, meeting, consumables
Number of involved mappers in pre-coordination/extension team

Customization

Salary of mappers
Costs of materials, meeting, consumables

Terminology binding cost
Promotion costs
Legacy cost of governance
model, legal and operational
settings
Commercial in confidence
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reimbursement models
Table 7. Summary costs results and estimates
Costs results and estimates

Salary

11.07.201231.12.2012

01.01.201330.06.2013

01.01.201419.11.2014

01.01.201431.12.2014

01.01.201530.11.2015

Results

Estimates

Results

Estimates

Results

183,108

520,089

-

-

-

Staff costs

0

0

185,153

525,153

295,340

Purchased
services

657,882

1,890,000

1,558,780

2,258,780

1,667,026

489

15,000

6,248

16,248

5,903

208,850

441,348

146,948

416,791

249,224

6,000,000

-

-

-

-

7,050,329

2,866,437

1,897,129

3,216,972

2,217,493

Other costs
Overhead
Grants
transfer*
Total

and

(all in SEK)
* Contribution to CeHis for project 1
** 2012: Thereof 391,845SEK wage cost and overhead of managing grants
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5.1.2 Case studies Denmark
Microbiology database MiBa
The Danish microbiology database (MiBa) is a nationwide automatically updated database of
18,19
microbiological findings and reports for research and quality assessment projects.
MiBa's first objective is an overall view of microbiological test results from across the country
for a given patient. MiBa's second objective is to lay the foundation for modernization of the
reporting of infections to enable automatic, timely and complete national surveillance.
Parties involved in the MiBa collaboration are:






All Danish microbiology departments
Suppliers of laboratory information systems
Statens Serum Institut (The National Public Health Institute)
MedCom
The Ministry of Health

As in test reports sent to MiBa, most administrative data were coded with national codes, but
test results and finding were mostly coded in local codes which differ across labs and
providers. Thus a common terminology would be needed to map these test results in MiBa
and facilitate data exchange.
The ‘MikroTerm’ Working Group
The MikroTerm WG under the Danish Society of Clinical Microbiology, in collaboration with
the National Board of Health, aims to develop a common terminology adapted to Danish
conditions of clinically relevant microorganisms and groups of microorganisms. SNOMED CT
is chosen as the common reference terminology in this case. The working group focuses on
developing a terminology where concepts can be mapped 1:1 in SNOMED CT. The Working
Group will also evaluate the Danish translation of the terms corresponding to SNOMED CT
and validate preferred terms for microorganism in Denmark. Maintenance and updates will
be continuously carried out and published. The use of terminology is a recommendation. It is
not mandatory that the Danish clinical microbiology departments (KMA) must use SNOMED
CT as a common terminology in their local Laboratory Information System or on their test
results.
Current mapping progress
 7700 local terms have accumulated in MiBa. Removing dublicates have resulted in
6650 concepts to which a common term have been applied
 1160 common terms or concepts have been created in the MiBa classification in
which 790 terms have been mapped to SNOMED CT Microorganism
 35 new SNOMED CT concepts were created
During the process of mapping to SNOMED CT, some issues remain unresolved, e.g. issues
related to microbial properties, and inconsistency issues concerning some species.20 Yet, it
has shown that the microorganism sub-hierarchy in SNOMED CT is valid and up-to-date,
and suitable for implementation as a national microorganism terminology.

18

http://miba.ssi.dk/

19

http://ihtsdo.org/fileadmin/user_upload/doc/showcase/show14/SnomedCtShowcase2014_Present_14091.pdf

20

This has been resolved in SNOMED CT as of Nov 2015 (Tracker no. IHTSDO-500),
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Table 8. Benefits assessment of using SNOMED CT for the Danish Microbiology Database
Benefits

Discussion
Easier and timelier retrieval of test report data

Time and resource savings
with data exchange

Reduce unnecessary or duplicated test
Streamlining of test data documentation and retrieval
Data exchanged automatically and electronically across discipline

Improved consistency across
sectors

Data exchange accurately and precisely across discipline
Interventions are coherent and coordinated across disciplines

Improved health action

Earlier detection and prevention
Better handling of emergency situations and reduction of admissions
Evidence for assessment of quality and resource distribution

Better basis for prioritization
and health management

Timely and complete national surveillance
Improving the basis for management and governance; and prioritizing
healthcare resources

Table 9. Costs assessment for the Danish Microbiology Database
Costs
One-off investment
Annual maintenance

Description
Terminologies licensing costs
Acquisition of terminology management system
Software maintenance
Maintenance of terminology management system
Translation period in months

Translation costs

Number of involved experts
Monthly salary of one involved experts
Number of release

Release management

Costs related to release management
Costs related to release maintenance
Other costs e.g. test or check cost
Mapping period in months

Mapping and coding cost

Number of involved WG members
Monthly salary of one involved WG members
Costs of materials, meeting, consumables
Number of involved WG members in post-coordination/extension
team

Customization

Salary of WG members
Costs of materials, meeting, consumables

Terminology binding cost
Promotion costs
Legacy cost of governance
model, legal and operational
settings
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Cost related to information model development
Costs related to interconnecting information model and terminologies
One-time promotion, e.g. materials
Yearly promotion budget
Costs related to IT system change to integrate SNOMED CT
Costs related to integration of SNOMED CT into existing funding and
reimbursement models
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Pharmaceutical Terminology and Decision Support Project
The new Danish Pharmaceutical Terminology21
As existing medical terminologies in Denmark was not designed primarily for clinical use
(Taksten for economic and ATC for statistical purpose), a pharmaceutical terminology based
on SNOMED CT is under development. As all concepts in SNOMED CT, including
ingredients, have unique global ID which allows unique identification of all relevant concepts,
the new Danish Pharmaceutical Terminology based on SNOMED CT can be used for all
purposes where there is need for a structured representation of drugs such as allergies
register, allergy check, interaction check, risk drugs check and maximum dosage check.
The new terminology will first include medicinal products on the Danish market that are
relevant for decision support services. Other drugs or similar products such as medical
gases, vitamins, vaccines, and salt water will later on be added to complete the
pharmaceutical terminiology, The hierarchy consists of content from the international
SNOMED CT release together with a Danish local extension (SNOMED DK) containing trade
names-based concepts. Hierarchy of substance, dosage, strength and unit of measurement
are also presented in the new Danish Pharmaceutical Terminology.
Decision Support22
The Decision Support project aims to create a solution that increases patient safety by
alerting the physician when medications prescribed are registered as patient-allergic, or
when there might be undesirable side effects such as interactions with other ingredients. The
Decision Support Services will also warn if the doctor prescribes risk-posing drugs or when
dosage is incorrect.
The system using the new Danish Pharmaceutical Terminology would enable search result
display of pharmaceuticals showing the ingredients, strength, dose form of a composition,
therapeutic class, SNOMED CT code, Danish DrugID, and other indications. In addition,
there will also be electronic library services where subsets of drug can be viewed grouped by
ingredients, therapeutic groups, specialized fields, specific hospitals or GPs use and other
grouping. The contents of the system can be adjusted to the needs of the users.
Table 10. Benefits assessment of implementing SNOMED CT under the Danish Pharmaceutical
Terminology and Decision Support Project
Benefits

Estimates

1 Reduce admission from medication errors
Number of first-time prescriptions

15 millions

Average error rate for first-time prescription

4.5%

Average error rate with DSS with new terminology
Number of cases of medication errors not related to first-time
prescription
Average hospital days due to medication errors

2 days

Hospital rates per day

4,000 kr.

Potential gains
2 Reduced damage due to medication errors
Insurance compensation per case

2-300,000 kr. per case

21

http://www.ssi.dk/~/media/Indhold/DK%20%20dansk/Sundhedsdata%20og%20it/NationalSundhedsIt/Terminologi/Snomed/Den%20nye%20danske%20l%C3%A6ge
middelterminologi%20-%20beskrivelse.ashx

22

http://www.ssi.dk/~/media/Indhold/DK%20%20dansk/Sundhedsdata%20og%20it/NationalSundhedsIt/Terminologi/Snomed/Beslutningsst%C3%B8tte%20gevinstrealis
ering.ashx
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Number of damage cases
Lose of productivity to society
Costs related to administrative work
Potential gains
3 Reduced complaints due to medication errors
Increase in number of complaint cases

5-10% per year

Costs related to administrative work
Potential gains
4 Improved treatment results due to improved medication procedures
More accurate and precise dosage and pharmaceutical combination
prescription
Timelier and safer prescription
Avoid duplicated or unnecessary medication
5 Promote usage of shared medication record
Better data exchange of medication
6 Better basis of resources for pharmaceutical research
Quality data for drug allergy registry
Easier information dissemination by pharmaceutical companies
Table 11. Costs Assessment under the Danish Pharmaceutical Terminology and Decision
Support Project
Costs
One-off investment
Annual maintenance

Description
Terminologies licensing costs
Acquisition of terminology management system
Software maintenance
Maintenance of terminology management system
Translation period in months

Translation costs

Number of involved experts
Monthly salary of one involved experts
Number of release

Release management

Costs related to release management
Costs related to release maintenance
Other costs e.g. test or check cost
Mapping period in months

Mapping and coding cost

Number of involved mappers
Monthly salary of one involved mappers
Costs of materials, meeting, consumables
Number of involved mappers in post-coordination/extension team

Customization

Salary of mappers
Costs of materials, meeting, consumables

Terminology binding cost
Promotion costs
Operational costs
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Legacy cost of governance
model, legal and operational
settings

Costs related to IT system change to integrate SNOMED CT
Costs related to integration of SNOMED CT into existing funding and
reimbursement models

National integrated care programme implemented on
municipality level
The FSIII project was established in 2012 and has since worked on developing a standard
for healthcare documentation in home care settings23,24. FSIII covers both documentation
provided by authorities and care providers. This makes it possible that staff in different
sectors and disciplines can update and (re) use the same standardized information about
individual patients. SNOMED CT plays a key role in the documentation framework, as it
functions as a reference terminology, where cross maps are applied between SNOMED CT
and other code systems.
The first version of FSIII aims at building national standard to contribute to the coherence,
quality and efficiency in home care and homecare nursing setting. In the longer term courses
FSIII way that they can exchange data, not only among the local authorities, but also
between other actors in the social sector and health care.
On the basis of observational studies, comprehensive review of reports and workshops with
15 municipalities in the FSIII project, a list of potential efficiency gains and costs were
identified.
Table 12. An overview of potential benefits and costs summarized from the FSIII project
Benefits

Costs
1 IT costs

1 Improved health action
o
o

Better handling of emergency situations
and as a result, decrease in the number
of inappropriate admissions
Early detection and prevention,
implementing right treatment at the right
time and in the right scope

Citizen experience and interventions are
coherent and coordinated across
healthcare disciplines

3 Improved consistency across sectors
o
o

o

o
o
o

project management
External consultants
Other costs

3 Staff training costs

Data on citizen's current state can be
exchanged automatically and
electronically across sector
Accurate and precise patient data can be
accessed and communicated across
different healthcare providers

4 Better basis for prioritization and health
management
o

one-off investment in upgrading system
annual software maintenance

2 Project costs

2 Increased citizen satisfaction
o

o
o

o
o
o

Nurses and medical officers (three days of
training)
Social and health assistants, occupational
and physical therapists (one day training)
Social and health aides (half-day training)

4 Risk in initial implementation phase

Improving the basis for management and
governance; and prioritizing resources in
the municipal health area
Improved evidence to prove the efficacy

o
o
o

Fall in productivity
Quality of evidence falls
Incomplete documentation

23

http://www.kl.dk/Fagomrader/Sundhed/Falles-Sprog-III/

24

http://www.kl.dk/ImageVaultFiles/id_75526/cf_202/FSIII_Estimeringer_af_gevinster_og_omkostninger_ve.PDF
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of the municipal efforts on health care
5 Improved work arrangements
o
o

More flexibility in scheduling staff
resources
Improving the basis for the transfer of
municipal tasks between municipal
healthcare workers

6 Increased efficiency and profitability
Table 13. An overview of potential benefits and respective estimates as summarized from the
FSIII project
Benefits

Estimates

1 Improve efficiency of nursing documentation
Average time a nurse uses to document a nursing investigation

27 minutes per investigation

Average number of nursing documentation a nurse making

1.5 per week

Average time saved documenting a nursing investigation in a
FSIII-compatible system

17 minutes per investigation

Number of working weeks in a year

43

Number of nurses

9183

Total time savings in one year for all nurses

170,000 hours

Hourly wages of a nurse (incl. overhead)

328 kr.

Rationalisation potential total

56 io. kr. per year

2 Recovery of nursing documentation
Average time a visitator
nursing documentation

25

used to recover a new patient’s existing

14 minutes

Average time a visitator used to recover a new patient’s existing
nursing documentation in a FSIII compatible system

5 minutes

The potential time savings with FSIII

9 minutes

Estimated average number of cases per visitator per week seeing
a new patient

2 cases per week

Number of working weeks in a year

43 weeks

Total time savings in one year

15,400 hours

Hourly wages of a visitator (incl. overhead)

328 kr.

Rationalisation potential total

5 million. kr. per year

3 Streamlining of the ongoing documentation
Nurses
Average time per week a nurse uses to document in system

5.6 hours per week

Average time per week a nurse uses to document in a FSIIIcompatible system

5.0 hours. week

The potential time savings with FSIII per nurse per week

34 minutes per. week

Number of working weeks in a year

43 weeks

Number of nurses

9183

Total time savings of one year for all nurses

220,000 hours

Hourly wages of a nurse (incl. overhead)

328 kr.

Rationalisation potential total for nurses

73 million. kr. per year

25

The personnel that decides which citizen/patient gets what care needs covered by publicly funded home care.
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Healthcare assistants
Average time per week a healthcare assistant used to document
care record system

1.7 hours per. week

Average time per week a healthcare assistant used to document
in a FSIII-compatible system

1.6 hours. week

The potential time savings with FSIII per healthcare assistant per
week

Per 5 minutes. week

Number of working weeks in a year

43 weeks

Number of social and Health Assistants

24.116

Total time savings of one year for all social and Health Assistants

90,000 hours

Hourly wages for social and healthcare (incl. overhead)

292 kr.

Rationalisation potential total

26 million. kr. per year

4 Improving internal communication
Nurses
Average time a nurse uses to give internal advice

1.6 mins per advise

Average number of advise one nurse advisor give a day

5

Proportion which FSIII can reduce internal advisor

50%

Number of working days in a year

216

Number of nurses

9183

Total time savings of one year for all nurses

129,000 hours

Hourly wages of a nurse (incl. overhead)

328 kr.

Rationalisation potential total for nurses

42 million. kr. per year

Healthcare assistants
Average time a healthcare assistant uses to give internal advice

1.8 mins per advise

Average number of advise one healthcare assistant advisor give
a day

4

Proportion which FSIII can reduce internal advisor

50%

Number of working days in a year

216

Number of healthcare assistant

24,116

Total time savings of one year for all healthcare assistant

300,000 hours

Hourly wages of a healthcare assistant (incl. overhead)

292 kr.

Rationalisation potential total for nurses

88 million. kr. per year

Total rationalisation potential

290 million. kr. per year

When a municipality implements FSIII, it is expected that there will be an implementation and
commissioning phase of 3 months before they begin to experience efficiency gains. It is
expected that the first wave of municipalities will achieve 50% of the efficiency gains in the
second half of 2016 and the full efficiency gain from first half of 2017 on.
Table 14. An overview of potential efficiency gains per year for FSIII implementation
Gain estimation
st

FSIII
streamlining
potential gain

nd

st

nd

1 half
2016

2 half
2016

1 half
2017

2 half
2017

2018

2019

2020

0

24

72

121

290

290

290

(all in million. kr.)
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Table 15. Cost assessments per year forFSIII implementation
Cost estimation
st

One-off
system/license
investment

nd

st

1 half
2016

2 half
2016

1 half
2017

67

67

67

Annual software
maintenance

nd

2 half
2017

2018

2019

2020

10

10

30

30

30

10
30

30

30

Project costs

10

21

21

Training

55

55

55

Total costs

132

142

152

20

(all in million. kr.)
Table 16. Summary of overall potential of FSIII implementation
Overall potential
st

nd

st

nd

1 half
2016

2 half
2016

1 half
2017

2 half
2017

2018

2019

2020

FSIII
streamlining
potential gain

0

24

72

121

290

290

290

Costs

132

142

152

20

30

30

30

Total potential

-132

-118

-80

100

260

260

260

Accumulated
potential

-132

-250

-330

-229

31

290

550

(all in million. kr.)

5.1.3 Discussion summary
In many of the implementations of clinical terminologies, and SNOMED CT, in particular, any
benefit realisation (like the Danish integrated care project most directly providing data)
cannot be separated from the benefit realisation of improved workflows and management
pathways that are supported by ICT in general. However, Danish participants insist on the
fact that the level of interoperability necessary for successful implementation would have not
been possible without SNOMED CT use.
In this sense, clinical terminologies can clearly serve as the trigger, motivation, or
prerequisite for implementing or expanding interoperable solutions.
Costs based on Danish and Swedish experience
Translation costs
It is questioned if the approach to translate all of SNOMED CT might not be necessary or
cost-effective to the EU member states.
The Danish experience makes clear that it is important to make the right choice of which
areas of SNOMED CT to be mapped at a certain time. Initially aiming at translating 10,000
concepts in a month, it indeed took an average of 3-3.5 months in reality. The mapping
process depends highly on the involvement of clinicians and subject-matter experts are most
resourceful. Validation is needed but often hospitals do not have the resource to review the
whole terminology before adoption. In the Danish case, national stakeholders hypothesized
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that SNOMED CT would have been implemented earlier if the mapping were of better quality
for some clinical domains.
According to Swedish experiences, a full translation of SNOMED CT has been a key
facilitator for the quality registry mapping work.. 60% of the quality registries are to be
mapped. The Swedish case learning from the Danish experience improved effectiveness of
the mapping process and has been able to translate 10,000 concepts a month as the
translators were aware of the terminology models and what had already been mapped which
prepare them well for the translation work. Translators were clinicians (Company – 15-20
translators) where in total 35 translators each worked 25% full-time for 2.5 years.
Canadian experience used 6 translators and reviewers to translate 30,000 concepts in
narrow scope. The translation action was financed by hospitals which wanted to validate the
terminology for certain clinical domains. Figures can be found in the Translation forum and
translation wiki.
Another example of translation pilot project is Brug GEPKA which involved 5-8 people with
duration of 3 months for 30,000 concepts. Resources required for pilot projects depend on
their scope.
Translation training costs
In Sweden and Canada, the translation training lasted for 10-14 days addressing the
following areas:






Basic introduction training (for translators, reviewers and managers or system
administrators) – 3 hours
Tool introduction (for translators, reviewers and other involved, except managers) – 2
hours
Subset training for selection of the right set and scope of concepts to be translated
(for translators and reviewers) – 1.5-3 days
Management and administration training for efficiency interpretation, challenge
minimization and translation evaluation (for managers or system administrators) – 1.5
days
Translation training
o (for translators, subject matter experts, translation company staff) 1 days with
extra linguistic guidelines
o (for reviewers) 0.5 day

From Danish experience, costs per training day are approximately 10,500 Danish Kroner.
In the Argentinean case, both FSN and preferred terms were translated instead of only
preferred terms.
Decision making costs
From Swedish experience, decision making was not a major cost area. Most costs go to
interviews and literature review which facilitate decision. 2 man-months were taken to make
the recommendation report with totally 9 people involved. The decision to adopt SNOMED
CT was governmental where Ministry of Health decided to become a member of IHTSDO. It
was also mentioned that legislation of the MS plays a major role in decision making and
budgeting.
In the Danish case, the decision to adopt SNOMED CT was based on a national project
‘GEPJ’ in the early 2000s aiming at developing common structure for EHRs which required a
common terminology. An internal study of existing concept systems and alternatives
confirmed that a more clinical-oriented terminology is needed. The decision was backed up
by the government and was a short and top-down process.
It is suggested that the decision process depends highly on the MS. With higher availability
of materials and studies related to the adoption of SNOMED CT from IHTSDO which could
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help reduce costs of decision making, new MS should be consulted to understand current
situation and costs of decision making.
Release management costs
In Sweden, there are 2 updates of the Swedish SNOMED CT a year. The process is quite
mature at the moment. Main costs include addition and corrections related work.
In Denmark, there are 6 updates of the Danish SNOMED CT (including tooling) a year which
is a part of the release management contract with IHTSDO. Release management depends
on what national projects are going on. Right now it correlates with the Drug database. Costs
include material translation, which can be acquire from IHTSDO with a fixed price, and FTP
site maintenance which can be avoid by using the IHTSDO website. At the moment, the NRC
requires 3 people each working half-time to complete the tasks but as it is supporting a large
scale EHR implementation project, it is suggested that one person should switch from halftime to full-time. New concepts in SNOMED CT have not been translated since 2010 –
because of no implementations.
Mapping costs
The Swedish registry project which is linked to 15 national registries requires 300,000 SEK
for one year with 3 people working 80% of a full-time equivalent (FTE) or 2-3 months
mapping 2 registries. The process of mapping has improved in efficiency as it rules and
guidelines for post-coordination and terminology binding were set.
In Denmark, 100 hours were needed to map 180 concepts back in 2008. 1 FTE was needed
to complete mapping of 20,000 (5-6000) ICD10 to SNOMED CT for Danish EHR
implementation project.
Software Integration costs
The problem here is whether to integrate SNOMED CT into software products or use it in
form of flat file. This will depend on for example how long it takes to load a table as flat file.
Customization costs
The need to redefine customization costs is identified. It should include the costs for adding
concepts to the national edition and initial customization training costs. This cost will
positively correlate with number of implementation. Another major factor is the nature of
budget (one-to-one year vs. a long-term relationship e.g. with the info structure and
terminology). In-house competences will require longer scope and budget etc. The NRC
should have a clear process to accept requests.
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5.2

National ex-ante assessment study: Norway

To facilitate a decision whether or not to join IHTSDO, in 2016, the Norwegian Directorate for
eHealth performed an evaluation of SNOMED CT for the Norwegian health services,
including a scenario-based and forecast-based cost-benefit analysis on the national level.
This national study26 conducted a cost-benefit analysis, explored advantages and
disadvantages of five decision options, and recognized several potential non-monetary gains.
For Assess CT, in this deliverable, the most relevant parts of this report about the potential
economic evaluations have been translated, highlighted and reproduced here, together with
interpretations and summaries of the data and approach most relevant to work package 3.
The report is of interest to Assess CT and presented here in much detail as it represents one
of the few accessible national evaluations actually assessing benefits and costs, even if they
are broadly only estimated and based on derived data.

5.2.1 Approach
The advantages and disadvantages of each option and the subsequent cost-benefit effects
were evaluated, while the perspectives and the estimated costs of these measures were
justified in terms of expected new values. Direct start-up costs for the first three years were
quantified and evaluated.
Unlike the benefits, the costs were shown to be visible from day one. Costs associated with
the management of existing terminology and codes, and cost terms implementation of ICT
systems were evaluated qualitatively. Cost impacts were divided into two categories:



Direct costs associated with the start-up during the first three years
Costs associated with ICT integration and development

5.2.2 The abstain option(s)
Option 0: Maintain the current landscape
Option 0 in the study is an active decision against SNOMED CT. It is about continuing the
current direction of acquiring and developing terminologies and coding systems as needed.
Table 17. Advantages and disadvantages of maintaining the current landscape in Norway
(Abstain option)
Advantages

Disadvantages






Greater flexibility in the
choice of terminology
Cost savings in the short
term






26

Less coordinated landscape of terminologies that can
incur greater costs associated with management
Greater challenges related to coordinated use of
terminologies and potentially greater degree of overlap
Presents immediate need for the development of private
coding systems for dental health, symptoms, referral
causes and other short-term needs
Procurement of new terminologies in areas not covered
today and lack of management coordination will most
likely mean that there will be a more expensive solution in
the long-term
Isolates Norway from international work on a common
terminology

https://ehelse.no/Documents/Nasjonale%20utvalg/NUIT/Beslutningsgrunnlag%20SNOMED%20CT%20v1.0.pdf
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Cost-related assessment
Option 0 would result in avoiding the cost of enrolment in IHTSDO and management of
SNOMED CT immediately and was, therefore, considered as a saving in the short term. On
the other hand, maintaining the current landscape was mentioned to be likely more
expensive in the long term, as it would then be necessary to procure alternative
terminologies in areas that are deficient today, e.g. in the dental area, allergies, clinical
findings, measurements and observations, clinical interpretations and symptoms, and
anatomy. A non-coordinated management of multiple coding systems will also provide a
greater cost in the long term.
The study also assumed that Norway would be at a disadvantage to stand outside
cooperation around a common standardized terminology – i.e. SNOMED CT – which would
lead to limitations in their ability to exchange structured information internationally. Costs for
the first three years were estimated and are found in the following table below, including the
relative cost of acquiring alternative terminologies over a 10-year period in areas that are
deficient today. The procurement of alternative terminologies was done by identifying the
most adequate alternative terminologies in relevant areas, estimating the costs to implement
an identified number of concepts that are available for the particular area in the most
adequate terminology, and developing an additional specified number of terms. To calculate
the costs to implement each concept, an average estimate of 2,070 NOK per term to be
mapped, and 12,200 NOK for each concept to be developed were used.
Table 18. Summary of the costs assessments in NOK under the Abstain option
Year 1

Year 2

Year 3

Vaccination (DDS, 250 concepts – 1 year processed already completed)

500

0

0

Allergens (CI Core Journal, 15 concepts + Development of 300 term - 2
years)

1,845

1,845

0

Clinical findings, measurements and observations (LOINC, 6062 term +
development of 300 terms 3 years)

5,403

5,403

5,403

Clinical interpretations and symptoms (ICD-11, 1191 term +
development in 1000 term - 3 years)

4,888

4,888

4,888

Anatomical locations (ICD-11, 2747 term + development 1000 term - 3
years)

5,962

5,962

5,962

Total in thousand NOK

18,598

18,098

16,253

Even if the alternative terminologies were to be implemented, it would not necessarily cover
the entire demand. SNOMED CT has considerably more concepts to choose from in any
given area. It was considered that this may be due to a greater proportion of pre-coordinated
concepts in SNOMED CT, but it was not possible to estimate this proportion within the scope
of the study.
Option 1: Defer decision
Option 1 is about deferring the decision to join IHTSDO until future milestones that can
strengthen the decision are reached. These milestones include:




27

the completion of ICD-11,
preliminary conclusions from the pilot project ‘Én innbygger – én journal’ (literally
translated as One citizen, one record)’27 regarding recommended solutions and EHR
procurement (available earliest by Q1 in 2019), and
the UK’s experience regarding their implementation of SNOMED CT in EMR from
2017-2020.

https://ehelse.no/strategi/n-innbygger-n-journal
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This option would mean that during the waiting period, critical project activities that contribute
to further qualify the decision would be conducted. It was recommended to establish a
project that investigates SNOMED CT’s role in a larger future context in terms of structure,
process and decision support. Such a project would not only look at relevant relationships to
other terms, but also in relation to information models. Such a project should also monitor the
maturity of the supplier market, and consider the need for implementation and costs of
development. The advantages and disadvantages of Option 1 are listed in the table below.
Table 19. Advantages and Disadvantages of Option 1: deferring the decision to join IHTSDO
until successful achievement of future milestones
Advantages

Disadvantages






Get a safer and better qualified decision
Know the overall picture and thus have
better opportunities to select the correct
object and implementation strategy
Spending time to identify needs in more
detail and prepare the introduction






Provision of alternative terminology to
dental health
Central archetypes in EHR become
developed without terminology binding to
SNOMED CT
Limits participation in international
cooperation about SNOMED CT
Prevents influence on a terminology that
can be adopted at a later date
Long decision processes can affect
contractor sentiment

Cost-related assessment
This option would result to avoiding the cost of enrolment in IHTSDO, while instead focusing
the funds on a study aimed at clarifying needs in more detail and developing coherent targets
for terminology and information models.
Selecting this option also means that alternative codes for areas that have immediate needs
must be acquired and/or developed. The estimated costs of this procurement were
calculated to be somewhat less than for Option 0, since only the acute need for new
terminology would be acquired. Should Norway decide not to seek membership even after
the waiting period, costs related to project resources to implement the strategic assessment
of SNOMED CT would be avoided. It was estimated that such a project will require 4 FTE
with an average annual salary of approximately 644,000 NOK. Cost estimations for decision
Option 1 are found below.
Table 20. A summary of the costs assessments in NOK under Option 1: defer decision
Year 1

Year 2

Year 3

1,932

1,932

1,932

Vaccination (DDS ,250 concepts - 1 year )

500

0

0

Terminology binding in connection with the development of archetypes (
the development of archetypes with limited support in coding )

250

250

250

International participation

500

500

500

Total in thousand NOK

3,182

2,682

2,682

Study Project for further qualification of the decision. 3 FTE á 644,000
average annual salary.
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5.2.3 The adopt options
Option 1.5: Enrolment in IHTSDO with an exploration period
This option differentiates from Option 1 as it already entails choosing enrolment in IHTSDO,
and yet still having the opportunity for practical testing of the terminology in an agreed
exploration period. In this scenario, implemented elements of the terminology may also be
reversible, should the decision resulting from exploration period be that SNOMED CT is not
an appropriate terminology for Norway. In practice, it may prove challenging to withdraw from
the IHTSDO if the coding is already adopted and integrated into various systems. However,
in this scenario this was considered to be possible.
Table 21. Advantages and Disadvantages of Option 1.5: enrolling in IHTSDO with an
exploration period
Advantages

Disadvantages

 Immediate needs for terminology are met
while focusing on the future overall
picture
 Provides the academic community an
opportunity to research future decision
 Provides influence on adaptation,
completion and improvement of
SNOMED CT
 Harvesting experiences as a basis for
planning new ICT implementations
 Being able to understand and explore the
implications of SNOMED CT in new
projects
 More controlled and centrally coordinated
implementation
 Restricted costs in the start-up phase
 Keeps option for any retreat open






Extends the time horizon before one can
expect profit realization of a common
standardized terminology
Spending for SNOMED CT entails fewer
resources for development and
maintenance of terminologies in other
areas
If resolution in three years leads to
quitting: there is a need to terminate any
use of SNOMED CT in production
systems

Cost-related assessment
For this scenario, the calculations considered additional costs due to enrolment and
membership fees, as well as for the establishment of administrative and project activities. Not
only can stakeholders with immediate needs use the terminology, they would also be given
the opportunity to test out the terminology to gain experience as a basis for decisions on
further implementation or not. It was also stated that Option 1.5 would require a core team of
4 people and the hiring of external resources for translation and quality checks (estimated at
4-8 hours per week). Translation and mapping were only considered for areas with an
immediate need and it has been mentioned that these areas were relatively limited (250-600
concepts).
Option 2: Enrolment in IHTSDO and limited implementation
This option involves enrolment in IHTSDO and implementing SNOMED CT in standalone
areas such as dental health. Additionally, planning limited implementations of EMR must also
be done, e.g. mapping use case scenarios for clinical and primary physicians’ EMRs. This
option is given more freedom in implementation compared to Option 1.5.
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Table 22. Advantages and Disadvantages of Option 2: enrolling in IHTSDO with limited
implementation
Advantages

Disadvantages

 Immediate needs for terminology are met
while focusing on the future overall
picture
 Provides the academic community an
opportunity to research future decision
 Provides influence on adaptation,
completion and improvement of
SNOMED CT
 Harvesting experiences as a basis for
planning new ICT implementations
 Being able to understand and explore the
implications of SNOMED CT in new
projects
 Restricted costs in the start-up phase





Spending for SNOMED CT entails fewer
resources for development and
maintenance of terminologies in other
areas
Danger of narrow usage as we have
seen for example in Sweden and
Denmark

Cost-related assessment
Additional costs for enrolment and membership fee, as well as for the establishment of
administrative and project activities were considered. The decision to adopt terminology is
open, but the benefits gained from adoption were mentioned to be uncertain as they lie
further in the future.
Option 2 was predicted to require a core team of 4 people and the hiring of external
resources for translation and quality checks on demand (estimated at 6-12 hours per week
for ca. 5,000 additional terms).
Table 23. A summary of the costs assessments in NOK under Option 2:
Year 1

Year 2

Year 3

Study Project in conjunction with comprehensive terminological targets.
2 FTE

1,288

1,288

1,288

Project 1 FTE + hiring of expertise from professionals on an hourly basis

1,112

1,580

1,580

License

2,700

1,350

1,350

International participation ,2 annual international meetings and
cooperation in SIGs (Special Interest Group )

500

500

500

Translation

500

750

750

Mapping and harmonization

750

1,000

1,000

Promotion and training

500

500

500

7,350

6,968

6,969

Total in thousand NOK

Option 3: Enrolment in IHTSDO, broad usage and full implementation
This option considers enrolment in IHTSDO and a stated commitment to an ambitious
implementation that includes EHR systems and areas that are not yet covered today.
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Table 24. Advantages and Disadvantages of Option 3: enrolling in IHTSDO with full
implementation and broad usage
Advantages





Disadvantages

Ambitious initiative may trigger sentiment
from EMR contractor
Gains could potentially be achieved with
a shorter time horizon
Provides the academic community an
opportunity to research future decision
Greater focus on SNOMED CT as a base
for common standardized terminology
would lessen dependence on suppliers






High costs of changing EHR systems
Supplier market is immature
Must compute a lot of work to coordinate
existing coding with SNOMED CT
Spending for SNOMED CT entails fewer
resources for development and
maintenance of terminologies in other
areas

Cost-related assessment
This option was stated to entail a high cost of enrolment and license, costs for the
establishment of administrative body, as well as costs related to facilitating and implementing
the EMR systems. The potential gains were shown to be greater than at the other options,
yet were seen to be uncertain as the future terminology landscape remains unknown. Option
3 was also stated to require a core team of 6 people (3 project managers) and the hiring of
external resources for translation and quality checks on demand (estimated at 24-32 hours
per week). Activity levels at the translation and localization of terminology was expected to
be higher in the short term, and the translation and mapping would concentrate on the same
areas as in Option 0 - dental, allergens, clinical findings, measurements and observations,
clinical interpretations and symptoms, as well as anatomical locations. No set of resources
for a separate evaluation project were considered.
Table 25. A summary of the costs assessments in NOK under Option 3:
Year 1

Year 2

Year 3

Project 3 FTE + hiring of expertise from professionals on an hourly basis

3,804

4,428

4,428

License

2,700

1,350

1,350

1,000

1,000

1,000

Translation

1,000

2,250

2,250

Mapping and harmonization

1,500

3,000

3,000

Promotion and training

1,250

1,250

1,250

Total in thousand NOK

11,254

13,278

13,278

International participation, 2 annual international
cooperation in SIGs (Special Interest Group )

meetings

and

5.2.4 Assessment of options
Qualitative Assessment
According to the case study, the benefits of common terminology may be evaluated typically
after +5 years of usage and, therefore, any return on investment in SNOMED CT must be
measured in the long term. Investment in common terminology or coding scheme was
considered an investment in the future and not a project that can demonstrate cost savings in
the short term. Apart from cost-related assessments (as shown in the previous section), the
study also considered qualitative long-term benefits of SNOMED CT implementation,
namely: better conditions for structured registrations, improved quality of basic data for
statistics and research, improved quality of decisions as well as process support, and
achievement of semantic interoperability. A summary of the non-monetised impacts and
rewards per given scenario are shown in the table below.
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Table 26. An overview of the non-monetised impacts and rewards of all assessed options
Scenario 0
(No
enrolment)

Effects
Better conditions
for structured
registration
Improved quality
and availability of
data
Reduced amount
of duplicate data
records
Better quality of
health statistics for
improved planning,
management,
research and
quality
improvement
Impact on life and
quality of life in
terms of
appropriate
recommendations
and measures due
to accurate
statistics
Impact on life and
quality of life in
terms of
appropriate
recommendations
and measures due
to improved
process and
decision support
Time spent
collecting and
processing
treatment
information
Less resource use
in computing
Overall rating (rank
1 being the
preferred option)

Scenario 1
(No
enrolment
– waiting
for more
data)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

3

3

Scenario 1.5
(enrolment
with
exploratory
period)

Scenario 2
(enrolment and
limited
introduction)

Scenario 3
(enrolment and
full
implementatio
n)

{+}

{+}

{+++}

{+}

{+}

{+++}

{+}

{+}

{+++}

{+}

{+}

{+++}

{+}

{+}

{+++}

{+}

{+}

{+++}

{+}

{+}

{+++}

{+}

{+}

{+++}

2

2

1

Non-valued effects: {+} to {+++} indicates a likelihood of rewards, where {+++} means that this measure has the greatest impact.
{0} means that the measure has zero effect.

The table above shows that more potential benefits could be associated with the Adopt
options than the Abstain options, with full implementation given the highest rank.
Summary / Conclusion
Option 0 (abstain) was not considered optimal as it would entail a high cost and minimal
profit potential. The current situation of fragmented terminology in Norway has not been
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viewed as beneficial and current challenges show that continuation of the current situation is
not a sustainable solution for health and care services. Option 3 was shown to have the
highest potential gains and yet the highest costs. It has not been recommended to push for
such full implementation while there are still too many uncertainties associated with the
country’s overall target plan and idea for terminology.
Instead, a gradual introduction within an exploration period, preferably with practical trials in
connection with the pilot implementation to reduce uncertainty was suggested to be the best
option for Norway. It was recommended to establish a research project that focuses on
SNOMED CT’s role in the future, as such research would support a future decision on the full
implementation of SNOMED CT.
One question considered was whether this exploration period shall be made with or without
access to SNOMED CT as a terminology, and it was mentioned that this decision would
determine which option would be most beneficial.
The difference in costs per scenario over a 3 year period can be summarized as:




Option1 - Defer decision: 8,546,000 NOK (2,848,667 NOK per year)
Option1.5 - Enrolment with exploration period: 19,056,000 NOK (6.352 million NOK
per year)
Option 2 – Enrolment and limited deployment 21,286,000 NOK (7,095,333 NOK per
year)

The advantages of having SNOMED CT available in an exploration period were examined
and are summarized as follows:







Ability to carry out practical testing and pilot implementation
Closer cooperation with IHTSDO and international network
Ability to influence the content
Ability to undertake work that can be reused
Option to acquire tools for managing subsets / reference set, mapping and translation
Access to the terminology of participants with immediate needs

An exploration period without SNOMED CT was also considered. In this case, the
terminology could be tested by reading content via the SNOMED CT browser and by
performing paper exercises.
Estimates of the study showed higher advantages for having SNOMED CT available in the
trial period as this leads to the opportunity to try SNOMED CT under Norwegian conditions in
a larger scale. Moreover, it would create the opportunity for international cooperation, and it
would provide operators with entries for terminologies that are immediately needed. The
study therefore concluded with a recommendation for Option 1,5 or Option 2.
The figure below summarizes the cost assessments of the abstention or adoption options for
Norway in Euros. To align with ASSESS CT, Option 0 (Maintain the current landscape) from
the Norwegian study is the abstention scenario while Option 2 (Enrolment in IHTSDO and
limited implementation) from the Norwegian study was taken to represent the adoption
scenario. Absolute value costs and cumulative costs for both scenarios are also graphically
represented.
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Table 27. A summary of the costs assessments for the abstain option or maintaining the
current landscape in Norway. Figures are displayed in EUR.
Option 1: ABSTAIN

Year 1

Year 2

Year 3

Vaccination (DDS, 250 concepts – 1 year processed already
completed)

55

0

0

Allergens (CI Core Journal, 15 concepts + Development of 300
term – 2 years)

203

203

0

Clinical findings, measurements and observations (LOINC, 6062
term + development of 300 terms 3 years)

594

594

594

Clinical interpretations and symptoms (ICD-11, 1191 term +
development in 1000 term – 3 years)

538

538

538

Anatomical locations (ICD-11, 2747 term + development 100 term
– 3 years)

656

656

656

Total in thousand Euros

2046

1991

1788

Table 28. A summary of the costs assessments for the suggested adopt scenario: enrolling in
IHTSDO with limited implementation. Figures are displayed in EUR.
Option 2: ADOPT

Year 1

Year 2

Year 3

Study Project in conjunction with comprehensive terminological
targets. 2 FTE

142

142

142

Project 1 FTE + hiring of expertise from professionals on an hourly
basis

122

174

174

License

297

149

149

International participation, 2 annual international meetings and
cooperation in SIGs (Special Interest Group)

55

55

55

Translation

55

83

83

Mapping and harmonization

83

110

110

Promotion and training

55

55

55

Total in thousand Euros

809

768

768

Cumulative costs

Costs in absolute values
Option 1

Option 2

2.500 €

Option 1

Option 2

7.000 €
6.000 €
5.000 €
4.000 €
3.000 €
2.000 €
1.000 €
- €

2.000 €
1.500 €

1.000 €
500 €
- €
Year 1

Year 2

Year 3

Year 1

In thousands

Year 2

Year 3

In thousands

Figure 9. A comparative view on the absolute value costs and cumulative costs for both the
abstain and adopt options for Norway, displayed in EUR
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6

SDO business models and license fees

6.1

IHTSDO

The "entry" and license costs to SNOMED CT via IHTSDO membership have featured
prominently in many of the workshops and discussion ASSESS CT underwent. Even though
in overall costs for implementing a clinical terminology, substantially more additional
resources are required (e.g. in Sweden, from the total cost evaluations for the first three
years, some 5% of costs have been assigned to license costs, with the share decreasing as
implementation increases).
Since is the dominance of focusing on licensing cost can obscure the actual cost
understanding and levels, and they are often portrayed as obstacle, an apparent
misperception is surrounding the license costs and membership fee level. Not the cost as
such, but the business model is often questioned, for not being convincing or sufficiently
transparent. This section attempts to shed light on the comparative size, nature and
organisational form of the SNOMED CT license costs and business model behind IHTSDO.

6.1.1 Summary SNOMED CT licensing
SNOMED CT Licensing
Unless explicitly stated, any use of SNOMED CT would require a license. Permissions,
limitations and requirements vary according to license type as described in ASSESS CT
D1.3. A summary is found in the Table below.

Table 29. Overview of different SNOMED CT licensing types
SNOMED CT Affiliate License
Permissions


Downloading the International
Release files



Use of International Release



Creation of SNOMED CT
extensions and derivatives



Issuing of sublicenses to
customers or clients



redistribution of the
International Release as part of
a product or service supplied to
sublicensees or other affiliates



Those with a primary place of
business in an IHTSDO
member country may use its
licensing and distribution
system, if there is one
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No translations
permitted

Page 72 of 86

Requirements



Compliance with conditions
(if any) specified by the
member country where
SNOMED CT is used



If used in a non-member
country: notifying IHTSDO,
annual reporting of usage
(itemizing hospitals &
practices in each nonmember country); usage of
the Membership License &
Distribution Service (MLDS);
payment of annual fees

ASSESS CT – D3.3
SNOMED CT Sublicense (licenses issued by affiliate licensees to the customers, clients or end-users
to which they redistribute SNOMED CT)
Permissions

Limitations






May be part of a more general license
for use of products or services
provided by the affiliate
Permits use of SNOMED CT in
systems, applications or services
provided by the issuing affiliate
licensee





Requirements

Does not permit any use
that is not permitted by
the Affiliate License
Agreement



Does not permit
sublicensing or
redistribution of
SNOMED CT

All relevant
obligations of the
affiliate license
agreement



Any other obligations
imposed by affiliates

Any other limitations
imposed by specific
sublicenses

Member Countries
Permissions


Use of SNOMED CT International
Release within the member
organizations



Right to create national extensions of
the SNOMED CT International
Release including translation of the
SNOMED CT International Release
and licensing their National
Extensions for use by SNOMED CT
affiliate licensees



No charge from IHTSDO, but
members are allowed to charge
implementers in their country
provided the charge is limited to costrecovery



Members are allowed to apply their
own conditions for use of SNOMED
CT in their country

Limitations

Requirements

SNOMED CT National License (licenses issued by members to permit use of their National Extension
of SNOMED CT)
Permissions


Terms are defined by the Member but
are typically similar to those from the
Affiliate License Agreement



Registering Affiliate Licenses on
behalf of IHTSDO given that the
applicant accepts the SNOMED CT
licensing agreements
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Exceptions
IHTSDO may waive license fees for low-income countries as categorized by the World Bank
and for qualifying research projects or for Humanitarian / Charitable use (discretionary and
subject to IHTSDO approval). Such fee-waivers would not affect the license requirements
and all other conditions of the Affiliate License Agreement would continue to apply.
Moreover, the SNOMED CT documentation28 may be used without a SNOMED CT license.
Tools developed and/or owned by IHTSDO have been released with open-source licenses.

6.1.2 Membership fee simulation
License fee projections can be made based on the number of countries joining the IHTSDO.
A simulation of IHTSDO membership fee calculation, assuming additional countries joining
and reducing the relative cost per country was performed, depicted in the table below.
The underlying IHTSDO License fees principles are:
1. 2016 fees are based on the fair-share percentages of the 27 member countries as of 1st
October 2015.
2. Fair share percentages are based on 2013 Gross National Index as published by the
World Bank.
3. Total fees from all member states should sum up to approximately 10 million $.
Table 30. Simulation of IHTSDO membership fee calculation with the assumptions of additional
countries joining
Current
fees
members
only

Current
fees
members +
non
members

5.450.575

Updated
fees

Saving per
country (all)

Saving per
country
(EU)

Country

GNI

United
States

16.967.740

5.450.575

4.107.122

1.343.453

Germany

3.716.838

986.267

899.678

86.589

86.589

France
United
Kingdom

2.789.619

760.455

675.240

85.215

85.215

805.959

607.307

198.652

198.652

Italy

2.058.172

573.422

498.190

75.232

75.232

India

1.960.072

629.637

629.637

474.445

155.192

Canada
Australia

1.835.383
1.515.558

589.583

589.583

444.263

145.320

486.845

486.845

366.848

119.997

Austria

411.905

120.474

99.704

20.770

20.770

Spain

1.361.122

437.235

437.235

329.466

107.769

107.769

Netherlands

797.211

256.089

256.089

192.969

63.121

63.121

Sweden

568.291

….
∑

….

182.553
….

182.553
….

137.558
….

44.996
….

44.996
….

10.000.000

12.796.964

10.000.000

2.796.964

902.848

28

2.508.965

805.959

Available from: http://snomed.org/doc
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The gathered insights are used to demonstrate calculations and elaborate hypothetical
scenarios.
Hypothetical scenario example 1: “Country-based membership”
This scenario rests on the fact that the total budget of IHTSHO has remained largely
unchanged for the past five years. The component of income generated from membership
fees has remained at around 9 million $ per annum. As the number of members has
increased, so the proportion charged to each member has reduced. For example, the current
UK contribution represents about a half of the first membership fee the country paid when it
joined the IHTSDO. If all European countries joined IHTSDO, the individual contribution for
each country would again reduce.
Taking these circumstances forward, in this scenario we calculated how much EU countries
would pay if all of them joined the IHTSDO and benefited from reduced membership fees.
The results show that a joint effort would result in reduction of the individual contributions
from 20 to 36 per cent depending on the country. Other factors that can increase this figure
(such as a non-EU country becoming a member in the same timeframe) are not considered.
In total, about 42 per cent of the overall IHTSDO budget (here calculated with a 10 million $
cap) could be an EU contribution.
Hypothetical scenario example 2: “Single EU-level membership”
Taking into account the results of the previous scenario, in this case we examine the
possibility of the EU acting as one entity. The combined GNI (gross national income) is used
to calculate membership fees. For all EU countries, it is 17,390,395 $. In comparison, the
GNI of the US is 16,967,740 $. This means that as an entity, the EU would still be expected
to provide a significant membership fee slightly above the one the US pay to IHTSDO.
Project consortia of German speaking countries (DE, A, CH) have also discussed already
investigate and negotiate a common licence for the three countries.29

6.2

Costs for WHO ICD-11

The WHO Classification Centre costs (such as ICD, ICF and ICHI) may be considered
comparable to the IHTSDO membership costs.
Central costs for WHO classifications include a small office of 3 employees and some costs
for meetings (mainly for meeting rooms; participants pay for themselves). These funds are
managed by the central WHO budget and are thus spread out among WHO members,
although the exact budget figure is confidential. The central office works with coordination,
but is neither involved in development work nor provides service to member countries.
Instead, much work is done by WHO Collaborating Centres which are self-financed, i.e. paid
by Member Countries. For example, the budget for the Nordic Classification Centre is about
EUR 200 000, and is funded by Sweden, Norway, Denmark, and Finland (until 2016 by
~GNP). The Classification Centres also mostly coordinate groups of experts which are not
reimbursed.
Preliminary WHO costs for ICD-11 are summarized in the Table below (the budget below
was ultimately proven to be insufficient and does not include in-kind support by many topic
advisory groups):

29

http://www.imbi.uni-freiburg.de/medinf/gmds-ag-mdk/archiv/2014/symposium_08092014/04_Semler_TMF_TerminologienDACH_20140908.pdf.
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Table 31. Preliminary WHO costs for ICD-11 USD
Source

Income

WHO core funding for CTS Coordinator and 1 staff Member (70%) and
Secretary from 2007-2015

$ 7.400.000

WHO departments – Mental Health, Neurology, GURM, Oncology

$ 2.400.000

Japan Hospital Association

$ 2.700.000

Traditional Medicine

$ 3.600.000

European Commission – Mental Health and Rare Diseases and Public
Health Informatics

$

800.000

Stanford

$

320.000

Australia NCCH

$

600.000

World Federation of Chiropractic, Italian CC

$

400.000

Meeting Grant

$

50.000

TOTAL

$ 18.270.000

In kind support:

Source: Appendix 3 of the WHO report of the ICD 11 review (April 2015)
http://www.who.int/classifications/icd/reportoftheicd11review14april2015.pdf?ua=1

6.3

The business models of other Health IT
Standards Developing Organisations

The SDOs and standards discussed in the following, their domain and the framework
developed by these organisations are shown in table below. The sequence of the
organisations is by level of formalisation, with ISO and CEN as official organisations listed
first, followed by HL7 and DICOM which have a mixed membership and are listed by
increasing influence of industry. openEHR as an open source activity is listed at the end. IHE
is a major interoperability initiative that deserves more detailed discussion. The
organisational overviews address the following issues: what the organisation is about
(“organisation”), what the organisation’s goal is (“mission”), its membership and structure
(“members”), its current work (“activities”).
Table 32. Key ICT standardisation organisations in the health sector

Organisation name

Acronym

Domain

International Standardisation
Organisation

ISO

General standards development

European Committee for
Standardisation

CEN

General standards development

Health Level 7

HL7

Communication and architecture

Digital Imaging and
Communications in Medicine

DICOM

Imaging

openEHR

openEHR

EHR architecture

Integrating the Healthcare
Enterprise

IHE

Standards frameworks
Integration profiles

Commercial in confidence

Page 76 of 86

ASSESS CT – D3.3

Formal characteristics of standards development processes
Before analysing SDOs, it is useful to have a general understanding of their work. In general,
each SDO holds a number of regular face-to-face meetings of variable length each year.
SDOs are subdivided into, for example, working groups, special interest groups or technical
committees (TCs) whose members work independently on sub-standards in their respective
field. Information exchange between subdivisions is typically achieved during the face-to-face
meetings.
The life-cycle of standards development often includes stages similar to software
engineering, such as feasibility analysis, requirements definition, design, implementation and
coding, integration and test and finally maintenance. However, a big difference is the
availability of a democratic but lengthy balloting process in the standards development
process. It typically takes place during the first three phases of the development life cycle.
Some SDOs operate national subsidiaries that discuss and propose standards additions or
changes of national interest before submitting a “request for adoption” to the SDO. These
national inputs together with all other requests are discussed at the international meetings
and forwarded to the community with the labels such as “accepted”, “rejected” or “delayed for
further evaluation”.

International Standardisation Organisation (ISO)

Organisation
and Objectives

The International Organisation for Standardisation (ISO) is the world's largest
30
developer of international standards . It was founded in 1947 with a Central
Secretariat in Geneva, Switzerland, and had 137 employees at the end of 2015.
ISO is a network of the national standards institutes of 163 countries. ISO
standards are being developed for a wide range of activities in areas such as
manufacturing, trade, legislation, innovation, and consumer protection. Thus ehealth standards are only a small part of ISO’s work.
ISO is a non-governmental organisation. Its members include public sector
institutes that are part of the governmental structure or are mandated by their
government, and other members who are part of the private sector and have been
set up by national partnerships of industry associations. Individuals or
31
corporations are not eligible for membership .

Members and
Business Model

ISO's national members pay subscriptions in proportion to the country's Gross
National Income and trade figures that meet the operational cost of the Central
Secretariat. Another source of revenue is the sale of standards. However, the ISO
Central Secretariat represents only about one fifth of the operational costs of the
ISO system. The main costs are borne by the member bodies and business
organisations that pay travel costs and allow time of experts to participate in the
technical work.
Fees are calculated using a unit value and by allocating a number of units to each
member. Full member units vary according to economic importance (gross
national income, exports and imports); correspondent and subscriber members
pay a fixed number of units:




Activities

Full members: Unit value x n (n = number of units allocated)
Correspondent members: Unit value x 2
Subscriber members: Unit value x 0.5

ISO standards are developed by technical committees with selected experts from
the industrial, technical and business sectors. According to the most recent

30

See http://www.iso.org/

31

See http://www.iso.org/iso/about.htm
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available figures for the end of 2015, there were 3,535 technical bodies in the ISO
32
system, including 238 technical committees .
One of ISO’s principles is that it does not publish a standard that conflicts with any
standard that ISO published before. ISO thus supports standards harmonisation.
In the field of e-health, ISO is actively involved in the standardisation of health ICT
to achieve compatibility and interoperability between independent systems. The
related Technical Committee is TC 215 “health informatics” which was created in
33
1998 and currently has five Working Groups and two Joint Working Groups .
By the end of 2015, ISO TC 215 had published 162 standards while it had
published 44 in 2007. An important part of ISO’s work is the further development
and world-wide approval of standards that have originally been developed by
other SDOs.

32

See http://www.iso.org/iso/home/standards_development.htm

33

See http://www.iso.org/iso/iso_technical_committee?commid=54960
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European Committee for Standardisation (CEN)

Organisation
and Objectives

Founded in 1961, the European Committee for Standardisation (Comité Européen
de Normalisation, CEN) is a not-for-profit organisation headquartered in Brussels,
Belgium. It contributes to the objectives of the European Union and European
Economic Area with voluntary technical standards which promote, among other
3435
items, interoperability of networks . ICT standards in the health sector are only
one part of CEN’s work.
CEN, CENELEC and ETSI together constitute the “European standardisation
system”. While CENELEC and ETSI were also included in the EC’s e-health
36
mandate issued in March 2007 , they deal with standards for medical devices
that are not subject of this report.
33 National Members include one member from each of the 28 Member States
plus three EFTA countries as well as Macedonia and Turkey.

Members and
Business Model

Formal adoption of European standards is decided by a weighted majority vote of
the National Members and is binding on all of them. They must implement the
standards at national level and withdraw conflicting standards.
The member may be either a public or private sector organisation, or a
combination of the two. Irrespective of its legal status, the capacity by the Member
to pay the annual fee –without any intervention from the EU and EFTA– is one of
37
the conditions for membership.

Activities

CEN is responsible for developing the following standard publications: PreStandards (ENV), European Standards (EN) and drafts (prEN), Technical
Specifications (CEN TS), Technical Reports (CEN TR), and CEN Workshop
Agreements (CWA). At the start of 2016, it was reported that CEN had published
14,056 European standards and approved documents, and that CEN had 320
active Technical Committees, responsible for the development of 3,609 active
38
documents.
CEN/TC 251 is the Technical Committee responsible for health informatics
standards and divided into the Working Groups Enterprise and Information, and
Technology and Applications. It is now in the final stages of revising standard
13606 on electronic health records into a five-part European Standard called
EHRcom (EHR communications) or EN 13606. This work has been performed
collaboratively with openEHR as well as HL7.

34

See http://www.cen.eu/

35

See http://www.cen.eu/cenorm/aboutus/generalities/strategy/censtrategy2011.pdf

36

See section 2.3.2 for a brief description of this mandate.

37

See ftp://ftp.cencenelec.eu/EN/EuropeanStandardization/Guides/20_CENCLCGuide20.pdf

38

See https://www.cen.eu/about/CENinFigures/Pages/default.aspx
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Health Level 7 (HL7)

Organisation
and Objectives

Health Level Seven (HL7) is a not-for-profit, multi-national standards development
organisation with headquarters in Ann Arbor, Michigan, USA. It is accredited at
the American National Standards Institute. Founded in 1987, HL7 specialises in
standards development for clinical and administrative data. The number 7 stands
for the highest level in the Open Systems Interconnection reference model for
39
implementing computer protocols, the “application level” . HL7 has national
bureaus in 29 countries across the world and is continuously growing.
HL7’s membership base is divided into four levels of rising privileges such as a
40
number of voting members as well as access to resources and materials :



Members and
Business Model

41

Individual membership: $775 USD per year
Organisational membership: $1,400 up to $21,600 USD per year (depends on
42
type of organization and annual revenue, provides 1 to 12 voting members)
 Gold membership: $1,750 up to $27,000 USD per year (depends on type of
43
organization and annual revenue, provides 2 to 13 voting members)
 Benefactor membership: $15,000 up to $35,000 USD per year (depends on
44
type of organization and annual revenue, provides 8 to 14 voting members)
A relative majority of 44% of the more than 550 members listed on the HL7.org
website are vendors. 22% are healthcare providers, i.e. users of standards. The
others are mainly from general interest groups, academia, consulting and the
pharmaceutical industry. The large share of corporate numbers indicates a
discrepancy between the influence of providers and healthcare providers in HL7’s
standardisation process.
HL7 International and IHTSDO have recently signed a new collaboration
Agreement. In 2015, IHTSDO issued a special SNOMED CT Development
license to HL7 International, permitting managed access to SNOMED CT through
a portal managed by HL7 International for anyone contributing to the development
of HL7 International products, regardless of where they are based (i.e. IHTSDO
Member or non-Member country). The processes set-up means that usage can
be tracked to ensure that SNOMED CT licensing is managed.
IHTSDO has agreed with HL7 International to now use this approach as the basis
to allow the licensed use of SNOMED CT for the development of HL7 Affiliate
45
(Country) specific products in IHTSDO non-Member countries.
For usage and implementation, a separate affiliate license is required. This may
incur a fee in some IHTSDO non-member countries.

Activities

The work of HL7 “encompasses the complete life cycle of a standard’s
specification – development, adoption, market recognition, utilization, and
46
adherence” . HL7 encourages the use of HL7 worldwide and provides education,
certification services and methodologies for extending standards. HL7 also
collaborates with developers of other healthcare ICT standards to leverage their
47
respective skills, knowledge, and standards . HL7 has technical committees
which are directly responsible for the development of standards, and special

39

See http://webopedia.internet.com/quick_ref/OSI_Layers.asp

40

See http://www.hl7.org/participate/membership/index.cfm

41

See http://www.hl7.org/participate/membership/individual.cfm

42

See http://www.hl7.org/participate/membership/organizational.cfm

43

See http://www.hl7.org/participate/membership/gold.cfm

44

See http://www.hl7.org/participate/membership/benefactor.cfm

45

Information Sheet found here at http://www.ihtsdo.org/news-articles/new-global-licensing-agreement-for-snomed-ct-codeinclusion-in-the-dicom-standard

46

See Dolin et al (2001)

47

See http://hl7.org.uk/marketing/hl7worldwide.asp (accessed: October 2007)

Commercial in confidence

Page 80 of 86

ASSESS CT – D3.3
interest groups which investigate the areas of healthcare that may require the
development of new standards.
HL7’s most prominent standards are for electronic messages: HL7 version 2 –
which has been made available in consecutive updates (2.x) – and HL7 version 3
(v3). Version 3 is a completely new development that has only partly been
completed and that is not compatible with version 2. The cornerstone of the HL7
v3 development process is a Reference Information Model (RIM), a large pictorial
48
representation of clinical data . Further standards include a Clinical Document
Architecture, Clinical Context Object Workgroup, and the Arden Syntax for
49
Medical Logic Systems. HL7 also develops standards for EHRs . To some
extent, HL7 standards are an alternative to e-health standards developed by ISO
and CEN so that HL7 is a competitor to them.

48

See http://www.hl7.org/about/ for further details

49

See http://www.hl7.org/ehr/
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Digital Imaging and Communications in Medicine (DICOM)

Organisation
and Objectives

Digital Imaging and Communications in Medicine (DICOM), or the DICOM
Standards Committee, was established in 1993 and has its headquarters in
Rosslyn, Virginia, USA. The Diagnostic Imaging and Therapy Systems Division of
50
the US National Electrical Manufacturers Association is responsible for the
development, maintenance, and governance of the DICOM standard. Many
countries have local DICOM subsidiaries or national representatives. The
objective of DICOM is to “ensure the interoperability of systems used to: produce,
store, display, process, send, retrieve, query or print medical images and derived
51
structured documents as well as to manage related workflow” .

Members and
Business Model

The DICOM Standards Committee currently includes 57 members . Of those
members, 43% are categorised as manufacturers (e.g. Philips Healthcare), 34%
as users (e.g. the American College of Radiology), and 21% as general interest
groups (e.g. Canada Health Infoway). The members are predominantly
headquartered in the US. The DICOM Standards Committee selects the members
of the DICOM Working Groups which are responsible for the development and the
maintenance of the DICOM standards. The annual fee of 1,000 - 5,000 US dollars
53
depends on the type of membership .

Activities

The Work Groups of the DICOM Standards Committee “perform the majority of
54
work on the extension of and corrections to the standard” . There are currently
26 active DICOM Work Groups, each responsible for a particular classification of
task. For example, Work Group 1 is responsible for Cardiac and Vascular
Information and Work Group 2 is responsible for Projection Radiography and
55
Angiography . A vote of at least two thirds the DICOM Members is required for
passing a standard.

52

50

See http://medical.nema.org/dicom/geninfo/Strategy.pdf

51

See http://medical.nema.org/dicom/geninfo/Brochure.pdf

52

See http://medical.nema.org/members.pdf

53

See http://medical.nema.org/dicom/handbook/DICOM_Standards_Committee/Apply_for_DSC_Membership.xls

54

See http://medical.nema.org/dicom/geninfo/Strategy.pdf

55

See http://medical.nema.org/dicom/geninfo/Strategy.pdf
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openEHR

Organisation
and Objectives

openEHR is a not-for-profit foundation which was formed in 2002 by the
University College London (UCL) and the Ocean Informatics company after their
collaborative work on the Good European Health Record (GEHR) project.
openEHR is not a formal SDO as it does not have balloting and consultation
processes implemented like the other organisations described in the preceding
56
sections. The aim of openEHR is to make EHRs “adaptable and future-proof”
through the use of a technology independent architecture. openEHR seeks “to
improve the clinical care process by fostering the development and
implementation of open source, interoperable EHR components. These
components should be based on internationally agreed requirements and address
the need for privacy and security, while supporting the development of
57
interoperable and evolving clinical applications” . The open source aspect of
openEHR methodology refers to the development characteristic of “distributed
58
peer review and transparency of process” .
According to a 2006 article in the e-health insider magazine on openEHR, the
59
foundation has roughly 700 members from around 70 different countries .

Members and
Business Model

Activities

“Participation in the openEHR community, and access to the openEHR
specifications and other IP is free to all. Formal membership is paid, and allows
60
participation in the formal processes of the Foundation” . The fees for formal
membership are as follows:
 Informal member: Free
 Individual member: 15€ per year
 Industry partner: Based on annual gross revenue
 Sponsoring partner: Negotiated
The main activities of openEHR are to “promote the uptake of openEHR
technologies globally; to maintain the openEHR specifications and control the
change management process for the openEHR model; to protect the copyright of
open source software components based on openEHR; and to act as a forum for
61
discussion and contribution on openEHR and related technologies” . Numerous
projects, five commercial as well as ten research projects, are currently being
undertaken within openEHR. These projects, which are synchronised with the
openEHR specifications, are related to the development of tools, reference
62
implementations, conformance criteria and test frameworks .

56

See http://www.e-health-insider.com/news/item.cfm?ID=1726

57

See http://www.cancerinformatics.org.uk/Documents/OpenEHR.pdf)

58

See http://www.opensource.org/ (October 2007)

59

See http://www.e-health-insider.com/news/item.cfm?ID=1726

60

See http://www.openehr.org/about/membership

61

See Schloeffel (2004).

62

See http://www.openehr.org/ (October 2007)
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Integrating the Healthcare Enterprise (IHE)

Organisation
and Objectives

Integrating the Healthcare Enterprise (IHE) is “an initiative by healthcare
professionals and industry to improve the way computer systems in healthcare
63
share information” . IHE’s objective is to facilitate interoperability of healthcare
ICT. It promotes “the coordinated use of established standards such as DICOM
64
and HL7 to address specific clinical needs in support of optimal patient care” .
IHE does not develop but it provides a framework for the adoption of certain
standards.
IHE was created in 1998 through the leadership of the Healthcare Information and
Management Systems Society (HIMSS) and the Radiology Society of North
America (RSNA). HIMSS and RSNA together with the American College of
Cardiology (ACC) are the principal sponsors of IHE.
IHE has a total of 30 sponsors located in the three regional sectors North
65
66
America, Europe, and Japan , as well as more than 175 member organisations
from government, non-profit, health IT, consulting, healthcare provider
organizations, and standards development organizations.

Sponsors and
Business Model

Activities

“IHE International's membership fees are tiered by type and size of organization
67
in order to enable all stakeholders to participate” and are as follows :
 Vendors, for-profit providers and other for-profit organizations
o Large Organizations (>250 employees): $1,500 USD
o Medium-sized Organizations (4 to 250 employees): $500 USD
o Smaller Organizations (<4 employees): $250 USD
 Not-for-profit organizations and government agencies: $500 USD
o Humanitarian non-profit organizations and government agencies in lowand middle-income countries (as classified by WHO): $250 USD
 Healthcare provider organizations
o Small provider organizations (<4,000 staff): $250 USD
o Large provider organizations (>4,000 staff): $500 USD
 SDOs: free reciprocal membership
IHE involves a collaboration process among key parties in the four phases
problem identification, integration profile specification, implementation and testing,
as well as integration statements and requests for proposals.
The backbone of IHE’s work is the IHE Technical Framework from which the socalled IHE Integration Profiles can be developed. The profiles show under which
circumstances specific standards should be used, and how these standards
should be applied. Adoption of these profiles is supposed to help eliminate the
ambiguities that are present in using the large amount of differing and often
68
conflicting healthcare ICT standards .
As regards EHRs, IHE has defined a “common framework to deliver the basic
69
interoperability needed for local and regional health information networks” . It
includes a Cross-Enterprise Document Sharing (XDS) support, a security
framework, and patient identification management.

63

See http://www.ihe.net/About/ihe_faq.cfm

64

See http://www.ihe.net/About/ihe_faq.cfm

65

See https://www.ihe.net/FAQ/

66

See https://www.ihe.net/Member_Organizations/

67

See https://www.ihe.net/Join_IHE/

68

See http://www.himss.org/ASP/topics_ihe.asp

69

See http://www.ihe.net/About/process.cfm
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7

Conclusion

The ASSESS CT project has developed the first draft of an economic assessment model to
base any impact assessment on scientific methodologies, real observations, and actual data.
Several methodological challenges exist, e.g. a key step towards assessing SNOMED CT is
to fill the indicators with real data, i.e. figures and monetary values. We based our analysis
on some of the very few available national and regional implementation and evaluation case
studies, and still had to rely heavily on “best guesses”. A caveat, however, remains in that
real implementation costs were either not available or not made accessible for ASSESS CT’s
investigations.
However, similar projects have also had difficulties finding such data. For example, the
IHTSDO commissioned report on ‘Building the Business Case for SNOMED CT’ offers some
extensive analysis of costs and benefits that may arise from the adoption of SNOMED CT,
but does not provide a single case study or example where actual costs or benefits were
quantified. The strength of our approach is that indicators and assumptions are implemented
in a customizable CBA tool, which can be refined whenever better data becomes available.
The work of work package 3 as summarized and presented in this deliverable has fed
directly and indirectly into the developments of the recommendations in D4.4. Some more
explicit recommendations immediately drawn from the experiences and results of this
deliverable, however, can be drawn with regard to the financial and economic implications
(i.e. the socio-economic impact) of adopting and implementing SNOMED CT as core clinical
terminology.


ASSESS CT only was a starting point for the economic impact assessment, more
coordinated European efforts will be needed to demonstrate net economic value of
implementing SNOMED CT through evaluations, sharing of data on national gains
and losses, exchange of good practice in cost-benefit analysis



Additional collection, translation, and analysis of existing regional and MS
evaluations (grey reports, internal papers, interviews) would facilitate further rational
policy planning (e.g. “European observatory on SNOMED CT implementation”)



Further research assess economic and health impact could better demonstrate the
value-added of EU-level coordination for:
a) improved cross-border healthcare provisioning
b) for national implementations
Coordinated efforts in membership applications/ negotiations with IHTSDO are
needed to more effectively lower potential cost barriers of membership fee model




The “deal breaker” license costs and IHTSDO membership in actual costs reflect
usually only a small portion of overall ICT investment costs



More support is needed on benefit quantification and scenario-building
approaches, providing guidelines and techniques for implementers in assessing
costs and benefits



More cost quantification efforts are needed to understand better costs of local
terminology developments (see Norwegian cost scenario development)



Any assessment framework must clarify time dimensions and budget impact analysis:
o

Benefits from use of structured information typically accrue in much later
stages of implementation while costs are upfront
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o

Costs are incurred in one budget while cost savings (benefit realisations)
are accounted for in another budget (insurances/ public payers vs healthcare
provider vs IT departments etc)



We need to further advance cost-benefit assessment frameworks such as WP3’s to
capture:
o Adoption, implementation and resulting impact of solutions and
o the interaction between the three main impact (benefit) categories of
eHealth and health systems: access, quality and efficiency/productivity of
healthcare



Indicators able to distinguish between:
o eHealth investments; new care workflows and organisational models;
semantic interoperability frameworks; and terminology usage per se

Some of the most relevant questions such as which areas of potential cost savings/benefits
are of highest interest to policy-makers are subject to local and national drivers, business
models and strategic objectives. The here presented indicator formalisation and assessment
framework, and, in particular, the eventual use of the cost-benefit assessment tool, are
perfectly suited to answer to most of the questions and help formalise them, at least. D3.3.
hoped to fill the gap in our understanding about how cost-benefit assessments can increase
practical understanding and transparency of implications behind actual terminology
implementation as part of realising semantic interoperability the digitalisation of healthcare
systems.
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