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Abstract: The health care sector is a knowledge-intensive sector with valuable assets. This stock of knowledge
is defined as intellectual capital. Management of intellectual capital in the health care sector faces several
challenges; particularly challenging is the lack of integration between the different IT systems and thereby the
lack of integrated information. Semantic interoperability allows the right information to be available to the
right people at the right time across systems. Structured and standardized predefined headings can be a tool to
enable semantic interoperability. The aim of this article is to argue that predefined headings are an expression
of knowledge-based healthcare and therefore can be a base for intellectuell capital in the Swedish health care
sector. Predefined headings are employed in both electronic health records and in national quality registries.
National quality registries are sources of “knowledge of improvement” because they contain data integrated
into clinical workflows which, after analysis, can lead to documented evidence-based practice and practice-
based evidence. The predefined headings in national quality registries are expressions of important indicators
to follow up. The source for the data in national quality registries is data registered in patients’ electronic
health records. The predefined headings in electronic health records are ex pressions of kn owledge and
experience of what information is necessary to provide good health care. Consequently, predefined headings
are expressions of knowledge-based healthcare and can therefore be a base for intellectual capital in the
Swedish health care sector.
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1 Introduction

Sweden, when compared with other countries,
produces high quality health care and isin first
place in the efficiency index where the overall
quality of health care isrelatedto the costo f
achieving this quality [1].

The health care se ctor in Sweden is heavily
decentralized with 21 county councils and regions
responsible for financing and providing good health
care for all inhabitants in the country. The principle
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of local self-government gives each county council
and region the right to design health care services
with reference to local conditions. [2]

However, this pr inciple enables differences
between county councils and regions in terms of
both  organizational infrastructure and IT
infrastructure. The National Board of Health and
Welfare (NBHW) has recently pointed out
remarkably large differences between county
councils and regions regarding access to health care
services, medical results and financial results. [3]
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In addition to these differences between county
councils and regions, the Swedish health care
sector, like health care sectors in other countries, is
facing massive challenges: demographic changes,
medical and technological advances, growing
expectations of citizens, and stablizing financial
resources [4-6]. However, as Elg et. al. express;
‘financial resources allocated to health care are not
expected to increase’ [4], p. 102]

The health care sector is a complex system
involving different stakeholders: health care
professionals, patients, researchers, IT suppliers,
government, administrators and others. Health care
professionals, such as physicians and nurses, have
to work together in order to deliver good quality
health care for their patients. Their decisions are
dependent on knowledge and it is im portant that
knowledge created by one part is shared with other
parts asth ere is the need ‘to deliver the right
information, at the right time, to the right person,
and in the right format.” [7], p. 497]

The health care sector is a knowledge-intensive
sector with valuable assets. This stock of
knowledge is defined as intellectual capital (IC) [8].
Chang et. al. describe IC as the knowledge-related
intangible assets embedded in an organization [9]. It
is widely accepted that IC is a crucial factor for
organizational success [10]. Effective management
of IC, together with physical capital, contributes to
sustainable and competitive advantages [11]. IC is
also perceived as a fa ctor which can partly explain
variations in the performance of healthcare
organizations [8].

In the literature, it is difficult to find
contributions regarding the study of IC management
in the health care sector. The research field has
focused mostly on single organizations, for example
hospitals. [11-13]

Management of IC in the health care sector faces
several challenges; particularly challenging is the
lack of integration between the different IT systems
and thereby the lack of integrated information [7].

Over the years different solutions of technical
interoperabilitet have beenin vented and
implemented. However these solutions are
ineffective because they do not solve the lack of
semantic interoperability. Semantic interoperability
allows the right information to be available to the
right people at the right time across products and
organisations [14, 15].

In arecent study we argued that structured and
standardized headings (defining health information
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similar to physical labels on boxes [16]) can be a
tool to enable access to health-related information at
the right time, to the right person and in the right
format.

2 Aim

The aim of this article is to argue that predefined
headings are an expression of knowledge-based
healthcare and therefore can bea base for
intellectuell capital in the Swedish health care
sector.

3 Intellectual Capital

Traditionally IC is described as the stock or sum of
knowledge which organizations use for value
creation and competitive advantage [8, 17, 18].
There are three different types of IC: human,
structural and relational capital, see figure 1.

INTELLECTUAL
CAPITAL

HUMAN
CAPITAL

RELATIONAL
CAPITAL

STRUCTURAL
CAPITAL

Fig. 1: Conceptualisation of Intellectual Capital
(after Bontis, N., 1999)

Human capital is defined ast he knowledge,
skills and experiences owned and utilized by
individuals. Inth e health care context this
knowledge is an im portant factor in achieving high
performance [20].

Structural capital, also called organizational
capital, is defined as institutionalized knowledge.
The individual knowledge is cod ified, stored and
shared. This knowledge together with routines,
procedures, IT systems, research and organizational
culture constitutes organizational capital. [11]

Relational capital, also called social capital, is
defined as the knowledge available through, derived
from, and utilized by networks of relationships. It is
the knowledge at group level. [19]

These three types of IC are interdependent and
they form the stock of knowledge in an organization
[8]. IC is created by individuals and needs to be
shared before it becomes knowledge at the group or
organizational level [8, 20].
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According to Nonaka it is important to highlight
the distinction between information and knowledge.
Information is defined as a flow of messages and
knowledge; ‘is created and organized by the very
flow of information, anchored on the commitment
and beliefs of its holder. This understanding
emphasizes an essential aspect of knowledge that
relates to human action.’ [20], p. 15]

Nonaka’s ‘Spiral of organizational knowledge
creation’ explains how tacit and explicit knowledge
held by individuals can be transformed, legitimized,
enlarged and enriched [20].

4 Knowledge-based healthcare
According to the Patient Act each patient must
receive health care serv ices in accordance with
scientific knowledge and accepted quality standards
of practice [21].

The NBHW is a government agency under the
Ministry of Health and Social Affairs. In 2009 the
NBHW launched the concept of Good health care
which should be knowledge-based, safe, p atient-
centered, efficient, equitable and available.
Knowledge-based means that the health care should
be build on the best available knowledge. Safe
means legal security and preventing the patient
from health care injuries. Patient-centered means
individualized health care built on the individual
patient's needs, values and expectations and with
the opportunity for the patient to participate in their
care. Efficient means that the health care is built on
the utilization of available resources in order to
achieve the best health care goals. Equitable means
that good health care quality isp rovided and
distributed on equal terms to all patients. Available
is about accessibility and health care being provided
in a timely manner. [22]

Knowledge is a central concept for “Knowledge-
based health care”. In a report the NBHW describes
different types ofkn owledge, for example
knowledge of facts, understanding skills, practical
skills and familiarity skills. [22]

Knowledge-based health care is a principle
which relies on science, i.e. evidence-based practice
(EBP) and practice-based evidence (PBE) where
“EBP is about using evidencet o guide practice.
PBE is about obtaining evidence from practice.”
[23], p. 50].

5 National quality registries
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National quality registries (NQRs)i n Sweden are
part of an overall knowledge system enabling
monitoring of quality and results within the
Swedish health care sector [24]. On a national level
the reports from NQRs constitute important input to
monitoring and comparing performance of health
care among county councils and regions; an
example is ‘Open Comparison and Assessment’
[25].

This knowledge system is also a base for
evaluation, development and continouous learning
in the health care sector [24]. NQRs are sources of
“knowledge of improvement” because they contain
data integrated into clinical workflows, which, after
analysis, can lead to d ocumented evidence-based
practice and practice-based evidence of, e.g.,
methods and material used in health care. This, in
turn, leads to better outcomes for patients. [24].

In Sweden, NQRs have a long history. From the
beginning, they were created by the individuals who
themselves would benefit from them inthe ir
professional lives.

Today there are abo ut one hundred NQRs in
Sweden; examples include theS wedish Hip
Arthroplasty Register, National Quality Registry for
Stroke (Riksstroke), and National Diabetes
Registry. The NQRs cont ain individualized data
concerning health information about patients such
as medical interventions, procedures and outcomes.
[24] The data is protected by the Patient Data A ct
[21] and all county councils and regions are
recommended to register data in NQRs.

Reports from NQRs are avail able to health care
professionals and managers in county councils and
regions [24]. NQRs are also an unique base for
research in health care. Some NQRs are f reely
available to all inhabitants via the Internet.

The source for most of the data in NQRs is data
which has been manually registered inp atients’
electronic health records (EHRs)b y health care
professionals. Registration of data to most NQRs is
via forms on a website. For some NQRs there are
special technical solutions which enable transfer of
data from EHRs in county councils and regions, see
figure 2.
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Fig. 2. From patient’s EHR to NQRs - two different
ways of data registration

Both ways have disadvantages. Registration via
forms on aw ebsite is done by health care
professionals which is both expensive and time
consuming. The special technical solutions unique
for each NQR areexp ensive for both county
councils and regions and NQRs. There are ongoing
national efforts to facilitate data transfer from EHRs
to NQRs by implementing national standards [24].

6 Electronic health records

An EHRis defined asane lectronic record of
health-related information on an individual which
conforms to nati onally recognized interoperability
standards and which can be created, managed, and
consulted by health care professionals across health
care organizations. Health-related information
includes, among others, treatment and discharge
summaries, investigation results and reports,
prescriptions and health care professional notes.
[26]

The primary purpose of EHRs is to support the
continuity, efficiency and q uality of health care.
The information in an EHR is retrospective,
concurrent, and prospective [27]. For health care
professionals and patients, the EHR represents
opportunities in terms of accessible, systematic, and
comprehensive patient information. [28]

The EHR isexp ected to provide information
when and where it is needed about the patient [29,
30]. Previous research has shown that p redefined
headings are employed to structure health
information about patients in EHRs [31, 32]. Most
EHRs in Sweden are similar to the previous
handwritten health records structured by predefined
headings in predefined templates [33], see figure 3.
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Anamnesis
-Contact cause
-Heredity
-Previous diseases
-On-going health issue
-Hypersensitivity
Status
-Heart/circulation
-Blood pressure
-Rate
-Lungs/respiration
-Saturation
-Neurological
-BMI
Assessment
-Assessment health issue
Activities
-Investigations
-Interventions
Diagnoses & action code

Fig. 3. An example of a predefined template with
predefined headings in an EHR.

7 Predefined Headings in EHRs and
NQRs

Predefined headings are expressions of knowledge-
based healthcare. As early as 1730, criteria for
proper documentation of disease progression was
the focus in a medical thesis[34 ]. At the first
hospital in Sweden, Serafimerlasarettet in
Stockholm, 50 rules governed health care activities
in 1755, Some of these rules governed
documentation in  health  records. The
documentation should include diagnosis, therapy,
cure, surgery, food and disease progression. [35]
One hundred years later, at the same hospital, health
records were stru ctured by predefined headings;
examples of predefined headings employed in 1851
include previous diseases, ¢ ause of disease,
symptoms, diagnosis and prognosis [35]. In 1984 a
structure of predefined headings for a basic health
record was introduced to the Swedish health care
sector. The stru cture of predefined headings was
developed by physicians and examples of
predefined headings included hereditary, previous
diseases, hypersensitivity and symptoms. [36]
Health care pro fessionals defined the headings
based on their knowledge and experience of what
information is necessary to provide good health care
[37].

Underneath each predefined heading, the health
care professional enters narrative text, one or more
predefined statements, or a numeric value, see
figure 4.

Volume 2, 2017



Annika Terner, Amra Halilovic

Anamnesis

-Contact cause

-Heredity

-Previous diseases

-0On-going health issue

-Hypersensitivity

Status

-Heart/circulation
-Blood pressure

Difficult to talk, weak right hand
Mother died of stroke

Heart failure

Hypertension

Peanuts

Regular rhythm
160/85 mmHg

-Rate 60 beats/min
-Lungs/respiration Normal breathing noise
-Saturation 99%
-Neurological Dysphasia. Reduced power right side.

-BMI 27.4 kg/m?
Assessment
-Assessment health issue
Activities

-Investigations
-Interventions
Diagnoses & action code

Suspected stroke
CAT Scan Brain

163.9 Cerebral infarction, unspecified

Fig. 4. An example of a completed template in an
EHR.

Predefined headings are alsoe mployed for
NQRs. Each NQR has defined their headings based
on the indicators which are important to follow up
for their specialty. Two examples of im portant
indicators are Albuminuria for diabetes and Acute
exacerbation for Chronic obstructive pulmonary
disease (COPD). Further, there are predefined
headings which are common both for diabetes and
COPD, e.g. Blood pressure.

The problem is that due to the tradition of local
self-government each county council and region has
their own terminology of predefined headings in
their EHRs. An example is blood pressure that in
one EHR has Blood pressure as a predefined
heading, in another EHR has Systolic pressure and
Diastolic pressure as predefined headings and in a
third EHR has Systolic blood pressure and Diastolic
blood pressure as predefined headings.

The result of a study showed that the number of
shared and standardized predefined headings in
EHRs across three county councils and regions was
just 2% [38]. This means that health information
about the same patientc annot be exchanged
between county councils and regions. The solution
is semantic interoperability, which means that the
information is unambiguously understood in
content, meaning, and purpose by the receiver [39,
40].

8 Conclusions

Predefined headings are expressions for health care
professionals’ knowledge, skills and experiences.
When deployed in EHRsthe information and
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knowledge can be shared within the county council
or region, and by deployment in NQRs the
information and knowledge can be shared among
county councils or regions. As aresult predefined
headings should be regarded as intellectual capital.

There is an assumption that thereis semantic
interoperabilty between EHRs and NQRs, e.g. that
the predefined headings in NQRs are shared with
EHRs. However, the fact is that each county council
and region has its own terminology of predefined
headings in their EHRs and each NQR has its own
termninolgy of predefined headings which means a
lack of semanic interoperability between EHRs and
between EHRs and NQRs.

Thus, there is a lack o f regional and national
management of predefined headings deployed in
both EHRs and NQRs. This lack results in multiple
documentation, e.g. health care professionals must
first document in an EHR and then register the same
information in another way in a NQR.
Consequently this is time-consuming and impacts
the workload, data quality, and partly the
performance of health care.

We believe that predefined headings in a form of
a shared and standardized terminology can be a
base for an intellectuell capital in the Swedish
health care sector. Therefore we recommend
management of pred efined headings on a national
level in order to identify areas of health care which
are most valuable to share across health care
professionals and county councils and regions. We
believe that a national management of predefined
headings can contribute to health care which is
knowledge-based, safe, patient-centered, efficient,
equitable and available.

References:

[1] Sveriges Kommuner och Landsting, Svensk
sjukvard 1in ternationell  jdmforelse.
(Swedish health care in international

comparison.), Stockholm(2015).

[2] Ministry of Health and Social Affairs,
Health and medical care in Sweden,
Ministry of Health and Social Affairs, Ed.,
ed. Stockholm: The Government Offices of
Sweden (2011, updated 30 January 2012).

[3] Socialstyrelsen, Oppna jimforelser 2016 -
En god vard? Overgripande uppfdljning
utifran  sex frdgor om hélso- och
sjukvérdens resultat (Comparisons 2016 - A
good health care? Overall follow-up based

Volume 2, 2017



Annika Terner, Amra Halilovic

[4]

[5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

on six questions about health care results),
Stockholm(2017).

M. Elg, J. Stenberg, P. Kammerlind, S.
Tullberg, J. Olsson, Swedish healthcare
management  practices and  quality
improvement work: development trends, Int
J Health Care Qual Assur, vol. 24, pp. 101-
23 (2011).

G. Bronzetti, M. A. Baldini, G. Sic oli,
Intellectual Capital Report in the Healthcare
Sector: An Analysis of a Case Study, in
Handbook of Research on Human
Resources Strategies for the New Millennial
Workforce, P. O. d. Pablos and R. D.

Tennyson, Eds., ed: Business Science
Reference (2017).
A. Garlatti, M. Massaro, V. Bruni,

Intellectual capital evaluation in a health
care organization. A case study., presented
at the XIX IRSPM Conference,
Birmingham (2015).

C. El Morr, J.Su bercaze, Knowledge
management in healthcare, in Handbook of
Research on Developments in e-Health and
Telemedicine: Technological and Social
Perspectives, ed: IGI Global (2010), pp.
490-510.

J. M.Ev ans, A. Brown, G. R.Ba ker,
Intellectual capital in the healthcare sector:
a systematic review and critique of the
literature, BMC Health Serv Res, vol. 15, p.
556 Dec 15 (2015).

S.-C. Chang, S.-S. Chen, J.-H. Lai, The
effect of alliance experience and intellectual
capital on the value creation of international
strategic alliances, Omega, vol. 36, pp. 298-
316 (2008).

L. Moore, L. Craig, Intellectual capital in
enterprise success: strategy revisited: John
Wiley & Sons (2008).

S. Veltri, G. Bronzetti, G. Sicoli, Reporting
intellectual ~ capital in  health  care
organizations: Specifics, lessons learned,
and future research perspectives, (2011).

J. Van Beveren, Does health care for
knowledge management?, Journal of
knowledge management, vol. 7, pp. 90-95
(2003).

D. Jelonek, A. Halilovic, From intangible
assets to management of intellectual capital
within health care industry. A comparative
study between Sweden and Poland,

ISSN: 2367-9085

34

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

International Journal of Biology and Biomedicine

http://www.iaras.org/iaras/journals/ijbb

International Journal of Economics and
Statistics, vol. 4, (2016).

M. P. Stroupe. (2013). What is EHR
Interoperability and Why Should I Care? A
reference document for Urgent Care and
Occupational Health Pro viders. Available:
http://www.nethealth.com/wp-
content/uploads/2013/11/What-is-EHR-
Interoperability.pdf

M. Schweitzer, A. Hoerbst, Dynamic User
Interfaces for Service Oriented
Architectures in H ealthcare, Stud Health
Technol Inform, vol. 228, pp. 795-7
(2016).

M. Nordman, Overskrift, titel, namn eller
rubrik? Nagra be teckningar i1 teori och
praktik (Caption, title, name or heading?
Some indications of the theory and
practice), in | terminologins tjanst Festskrift
for Heribert Picht pa 60-arsdagen, A.
Nuopponen, B. Toft, and J. Myking, Eds.,
ed Vaasa: Vasa universitet (2000), pp. 110-
7.

N. Bontis, Managing organizational
knowledge by diagnosing intellectual
capital: Framing and advancing the state of
the field, in The Strategic Management of
Intellectual Capital and Organizational
Knowledge, N. Bontis and C. W . Choo,
Eds., ed New York: Oxford University
Press (2002).

M. Subramaniam, M. A. Youndt, The
Influence of Intellectual Capital on the
Types of Innovative Capabilities, The
Academy of Management Journal, vol. 48,
pp. 450-463 (2005).

P. Ordoénez deP ablos, Measuring and
reporting structural ¢ apital: Lessons from
European learning firms, Journal of
Intellectual Capital, vol. 5, pp. 6 29-647
(2004).

I. Nonaka, A Dy namic Theory of
Organizational =~ Knowledge  Creation,
Organization Science, vol. 5, pp. 14-37
(1994).

Patientdatalag  (Patient Data  Act),
Socialdepartementet (2008).
Socialstyrelsen, Nationella indikatorer for
God vard (National indicators for good
health care) Socialstyrelsen, Ed., ed.
Stockholm: Socialstyrelsen (2009), p. 87.

Volume 2, 2017



Annika Terner, Amra Halilovic

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

ISSN: 2367-9085

R. Nelson, N. Staggers, Health Informatics
— An Interprofessional Approach: Elsevier
(2017).

Sveriges Kommuner och Landsting. (2017).
Nationella  Kvalitetsregister  (National
Quality Registries). Available:
http://kvalitetsregister.se/index.html
Sveriges Kommuner och Landsting. (2016).
Oppna jamforelser (Open Comparison and
Assessment). Available:
https://skl.se/tjanster/merfranskl/oppnajamf
orelser.275.html

The National Alliance for Health
Information Technology, Report to the
Office of the National Coordinator for
Health  Information  Technology on
Defining key health information technology
terms, (2008).

International Organization for
Standardization, Health informatics -
Electronic health record - Definition, scope
and context, (20006).

A. Terner, Predefined Headings in a Multi-

professional Electronic Health Record:
Professionals’ Application, Aspects of
Health and Health Care and

Correspondence to L egal Requirements,
Uppsala universitet, (2014).

W. W. Stead, Rethinking electronic health
records to better achieve quality and safety
goals, Annu Rev Med, vol. 58, pp. 35 -47
(2007).

C. M. Cusack, Electronic health records and
electronic prescribing: promise and pitfalls,
Obstet Gynecol Clin North Am, vol. 35, pp.
63-79, ix Mar (2008).

D. L. Andreen, L. J. Dobie, J. C. Jasperson,
T. A. Lucas,C. L. Wubbenhorst, The
conversion to electronic hospital notes at
Mayo Clinic. Overcoming barriers and
challenges, J Healthc Inf Manag, vol. 24,
pp- 57-64 Summer (2010).

J. C.De nny, A. Spickard, 3rd, K. B.
Johnson, N. B. Peterson, J. F. Pet erson, R.

35

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

International Journal of Biology and Biomedicine

http://www.iaras.org/iaras/journals/ijbb

A. Miller, Evaluation of a method to
identify and categorize section headers in
clinical documents, J Am Med Inform
Assoc, vol. 16, pp. 806-15 Nov-Dec
(2009).

A. Terner, H. Li ndstedt, K. So nnander,
Predefined headings in a multiprofessional
electronic health record system, J Am Med
Inform Assoc, vol. 19, pp. 1032-8 Nov-Dec
(2012).

N. Rosén von Rosenstein, De historiis
morborum rite consignandis, Harderwijk,
(1730).

I. Nilsson, Medicinsk dokumentation genom
tiderna (Medical documentation through
the ages). Lund: Lunds universitet (2007).
R. Hynninen, B. Wadman, H. Aberg, Att
skriva patientjournaler (Writing patient
records), 2nd ed. Lun d: Studentlitteratur
(1984).

A. Terner, H. Lindstedt, M. Pless, K.
Sonnander, A Retrospective Analysis of
Health, Health Care, and Legal
Requirements as Reflected in Predefined
Headings in an EHR, e-Journal of Health
Informatics vol. 9, (2015).

A. Halilovic, A. Terner, Standardized
headings asa foundation for semantic
interoperability in EHR, MATEC Web
Conf., vol. 76, p. 04001 (2016).

Healthcare Information and Management
Systems Society. (2005). Interoperability
Definition and Background. Approved by
HIMSS Board of Directors 06/09/05.
Available:
http://www.himss.org/sites/himssorg/files/
HIMSSorg/Content/files/ AUXILIOHIMSSI
nteroperabilityDefined.pdf

European Commission, European
Interoperability Framework (EIF) for
European  public services, European

Commission, Ed., ed. Bruxelles, Belgique:
European Commission (2010).

Volume 2, 2017





