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Abstract 

Health information exchange (HIE) is the mobilization of health care information electronically across 
organizations within a region, community, or hospital system. Nordic countries have been developing 
their health portals including national HIE services systematically. In Finland HIE begun with various re-
gional health information exchange (RHIE) pilots in since 1998. The Kanta patient data repository com-
ponent in the national HIE has been adopted in routine use since 2012. The current role of non-Kanta 
RHIE in relation to Kanta services is somewhat unclear. Our research questions are following: 1) Has the 
availability of RHIE services changed during 2017-2020? 2) What functional types of RHIE are there in 
Finland in 2020? 3) From the point of view of healthcare provider organizations, at what level is the 
availability to combine regional information seamlessly into the same view of local patient record sys-
tems? 

Data used in this study were collected using web-based questionnaires in 2017 and 2020 as part of the 
surveys for monitoring and assessment of social welfare and health care information system services in 
Finland. This study reported in this article covers all 21 public hospital districts and nearly all public pri-
mary health care centers. The quantitative data provided by the organizations were analyzed using SPSS 
software (version 25). The availability of a particular service or function was calculated as a percentage 
of all respondents in each sector. 

The results of this study show that the overall availability of RHIE services has not markedly changed 
2017-2020. Functional types of RHIE meaning the role, use and types of RHIE in hospital districts in Fin-
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land varies greatly in 2020. We recognized three different types of non-Kanta RHIE in the non-
combination organizations (one-way, symmetrical, full symmetrical). Seamless integration of at least 
some Kanta data into the same view as the main patient health record system data was more common 
than seamless integration of at least some non-Kanta regional data. 

Keywords: health information systems, health information exchange, electronic health records, tech-
nology assessment 

Introduction 

Healthcare is very information-intensive by nature 
and the information used in healthcare is very 
complex. Health information exchange (HIE) as the 
ability to exchange patient information across 
clinical contexts has a potential to improve patient 
care quality, reduce cost and increase patient sat-
isfaction [1,2]. Typically, HIE is used to exchange 
health data between different owners of electron-
ic health record (EHR) register data, either in a 
regional or national context. However, countries 
vary widely in levels of adoption of electronic 
health records (EHR), availability of health record 
information in form suitable for HIE, and in the 
information technology infrastructure to be used 
for transmission [3].  

Nordic countries have been developing their na-
tional health portals systematically and included 
HIE services, too. All of them have introduced a 
national service portal for citizen, but especially 
Denmark, Iceland and Finland have included na-
tional HIE services for healthcare professionals [4]. 
In the Danish health portal Sundhed.dk laboratory 
results have been gradually available since 2004 
and EHR texts from hospitals since 2009 [5]. Ice-
land has been building a comprehensive EHR sys-
tem in a national level, including the HIE functions 
for professionals and citizens [6]. All Nordic coun-
tries have however now developed a four-tier HIE 
system with data suppliers, data repositories, in-
formation access services and user interfaces for 
different user groups including healthcare profes-

sionals, organizations, authorities and citizens 
either in regional or national level [7,8]. 

In Finland HIE development begun with various 
regional health information exchange (RHIE) pilots 
in since 1998, most importantly the Satakunta 
Macropilot Project [9] and followed in early 2000s 
by operative RHIEs in public healthcare between 
hospitals and primary healthcare centres in their 
responsibility areas. Those resulting RHIEs were 
utilizing mainly three different models like 1) the 
master patient index model with a separate com-
mon database for information exchange, 2) the 
web distribution model with unilateral information 
sharing from the hospital EHR and 3) the regional 
sharing of integrated electronic patient record 
model [10-12], all of those containing differences 
in terms of included shared data and its visibility to 
the using hospital and primary healthcare centres 
[13]. The HIE development path was finalized with 
the uptake of the centralized Finnish national Kan-
ta HIE services 2012 onwards. The Kanta patient 
data repository was largely adopted in public 
healthcare in 2014. Today the Kanta services con-
sist of digital data exchange and storage services 
for pharmacies (Prescription Centre, Pharmaceuti-
cal Database), healthcare and social welfare ser-
vice providers (Patient Data Repository and Client 
Data Archive for Social Welfare), and online access 
to electronic health records for citizens (My Kanta 
Pages). The services are extended with Patient 
Data Management Service and Kanta Personal 
Health Record. [14] These national level data sys-
tems were built on top of regional and local data 
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systems [15], that serve as a primary source of 
daily data. 

Even though all public healthcare organizations 
have now joined Kanta, much of the information 
exchange is still taking place in the regional level. 
Partial reasons for this are legacy systems; organi-
zational changes bringing primary and secondary 
care together; and Kanta not meeting the usability 
needs of some users. Studies have shown that 
there are also many EHR subsystems which are 
oriented to a particular medical speciality or task 
and lack full integration to the main EHR system 
[16]. The local and regional health service provid-
ers have built the e-health services intended for 
citizens with connectivity to their existing infor-
mation systems [17]. As mentioned, the hospital 
districts in Finnish public health care use a RHIE 
system parallel to the national HIE. However, in-
formation retrieval from other organizations is an 
important issue in user experience studies target-
ed to physicians and nursing staff. According to 
recent results under one fifth of doctors think in-
formation systems support the flow of information 
between organizations well [18]. In order to un-
derstand the current use cases for non-Kanta 
RHIEs and their relation to national Kanta HIE, the 
availability of different regional information ex-
change models and their services requires clarifi-
cation.  

Our research questions are following: 1) Has the 
availability of RHIE services changed during 2017-
2020? 2) What functional types in terms of data 
availability of RHIE are there in Finland in 2020? 3) 
From the point of view of healthcare provider or-
ganizations, at what level is the availability to 
combine regional information seamlessly into the 
same view of local patient record systems? 

Materials and methods 

This study was based on the “Availability and Use 
of Information and Communication Technology in 
Finnish Health Care” survey data from 2017 and 
2020. The 2020 survey was conducted as part of 
the STEPS 3.0 project and the earlier 2017 survey 
was conducted as a part of STEPS 2.0 project for 
monitoring and assessment of social welfare and 
health care information systems [19,20]. Respons-
es to the latest survey were requested according 
to the situation on 1.3.2020. Survey data were 
collected using web-based questionnaires 
(Webropol©). The questionnaires were sent by e-
mail to medical directors and IT leaders (CIOs) in 
specialized health care and chief physicians in pri-
mary health care.  

Responses were compiled from the entire organi-
zational level. In the hospital districts, where spe-
cialized health care providers were also responsi-
ble for the primary health care of the 
municipalities, only the questionnaire for special-
ized health care was sent. In these areas, the re-
sponses of the specialized health care providers 
were transferred to the surveys for primary health 
care. At the end of the official response time, un-
answered organizations were reminded by email 
and telephone. Reply forms were checked and 
insufficient responses were completed by phone 
or email with respondents from the organizations.  

This study covered all 21 public hospital districts in 
2017 and 2020. For public primary health care, the 
response rate (number of organizations) 86% 
(121/141) in 2017, and 96% (130/136) in 2020, 
resulting in population coverages of 95%, and 99%, 
respectively. This variability in the number of par-
ticipating organizations in primary care between 
the survey years is due to changes in municipal 
health care arrangement models. 
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Quantitative data were analyzed using SPSS soft-
ware (version 26).  

For this study the following questions for regional 
healthcare exchange were analyzed: 

1) The visibility of various types of patient data 
from hospital district to primary healthcare unit or 
vice versa. Types of data were: Patient record text; 
laboratory results; imaging reports; and imaging 
results (images). Hospital districts could respond 
with “All/In part/No”; primary healthcare units 
could respond with “Yes/No”. (For each data type, 
for hospitals: “Is the hospital district’s information 
visible to the health centres in the hospital district 
(not including Kanta)?”; “Is the health centre in-
formation visible to specialised medical care (not 
including Kanta)?”; for health centers: “Do you see 
information from specialised medical care in your 
hospital district?”, “Do you share information with 
your hospital district?”.) 

2) Ability to view information from Kanta or a non-
Kanta RHIE seamlessly in the same view as infor-
mation from the local systems. (“Can you seam-
lessly integrate the following with your local pa-

tient information system: Regional information 
system data/Kanta system data”, Yes/No) 

Additionally background information was gath-
ered: 

3) Primary patient record system  

4) IT administration collaboration between prima-
ry and secondary care (Separate; Separate with 
coordination; Shared). 

Hospital districts functioned as combination organ-
izations directly responsible both for the second-
ary and the primary healthcare in their regions in 
nine cases. In their regions, information exchange 
was assumed to be similarly available both in spe-
cialised and primary care in all four main data 
types (text, laboratory results, imaging data and 
imaging reports) due to common regional infor-
mation systems. 

Results 

Between 2017 and 2020, some individual increases 
but no systematic change is seen in the visibility of 
non-Kanta regional data (Table 1). 

 
Table 1. Visibility of different types of data in both directions, according to hospital and primary care 
responses 2017 and 2020. Includes data from all 21 hospital districts. 
 

  Hospital responses* Primary care responses 
  2017 2020 2017 2020 
Patient record text Hospital → Primary care 90% 95% 72% 70% 

Primary care → Hospital 81% 81% 56% 52% 
Laboratory results Hospital → Primary care 86% 95% 75% 75% 

Primary care → Hospital 81% 95% 66% 66% 
Imaging Hospital → Primary care 100% 100% 79% 84% 

Primary care → Hospital 95% 100% 77% 82% 
Imaging reports Hospital → Primary care 100% 100% 75% 82% 

Primary care → Hospital 95% 95% 69% 74% 
* “in part” or “yes” 
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For the 12 hospital districts that did not also man-
age primary healthcare in their region, the most 
common types of non-Kanta information exchange 
were in imaging: Images were available at least in 
part from hospital district to primary healthcare 
according to 100% of the hospital districts and 
83% of primary healthcare units, and reports ac-
cording to 100% and 81% respectively. The least 
common type of non-Kanta information exchange 
was that of patient record text from primary 
healthcare to hospital districts, available at least in 
part according to 67% of hospital districts and 49% 
of primary healthcare units. These are shown in 
Fig. 1. 

There were three distinguishable RHIE -types for 
the non-combination hospital districts: 1) Full 

symmetrical, where all types of information ex-
change between hospital districts and primary 
care were bidirectional and typically high level (4 
hospital districts); 2) One-way, where visibility 
from hospital districts to primary healthcare was 
more prevalent than visibility from primary 
healthcare to hospital district (4 hospital districts) 
and; 3) Symmetrical, where information visibility 
was bidirectional, but some of the four infor-
mation types were less used (2 hospital districts). 
Two districts did not clearly fit these categories. 
The responses of hospital districts and primary 
healthcare were mostly in agreement regarding 
information visibility in the region. (Fig. 2.). 

 

 
Figure 1. Sharing and visibility of different types of data between secondary care and primary healthcare 
in the 12 non-combination organizations in 2020, according to hospital district and primary healthcare 
responses. Primary healthcare units responded yes/no; hospital districts yes/in part/no. All 9 combina-
tion organizations had common information systems and bidirectional information exchange of all types 
of data, and are not included here. 
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Figure 2. Types of regional information exchange in the 12 non-combination hospital districts 2017 and 
2020. Visibility of patient record text, laboratory results, imaging results (images) and imaging reports 
from hospital to primary care and primary care to hospital. Perceptions of hospitals and primary health 
care centers. Responses of hospitals coded as “no/empty”=0; “in part”=50%; “all”=100%. Responses of 
healthcare centers as percentage of responding organizations that responded “yes”. All 9 combination 
hospital district organizations had common information systems and bidirectional information exchange 
of all types of data and are not included here. 
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Higher non-Kanta data visibility was marginally 
associated with greater IT administration coordi-
nation between secondary and primary healthcare 
within the region. Shared IT administration was 
only seen in combination organizations. 2/4 of the 
non-combination districts with full information 

visibility and 2/8 of the ones with some other clas-
sification reported coordination between IT ad-
ministrations. Primary patient record systems of 
the hospitals were not clearly associated with 
types of information exchange. (Table 2.). 

 

Table 2. Functional regional health information exchange (RHIE) types and background information of 
Finnish hospital districts 2020. In combination organizations the same organization is responsible for 
primary and secondary care services. 

 RHIE type Primary patient 
record system 

IT administration 

Helsinki and Uusimaa Full Uranus Separate 
Pirkanmaa Symmetric Uranus Separate 
Southwest Finland One-way Uranus Separate 
Northern Ostrobothnia One-way Esko Separate 
Central Finland Symmetric Effica Separate 
Northern Savonia Non-sorted Uranus Separate with coordination 
Satakunta One-way Lifecare Separate 
Päijänne Tavastia Comb. organization Lifecare Separate 
South Ostrobothnia Full Lifecare Separate with coordination 
Kymenlaakso Comb. organization Lifecare Shared 
North Karelia Comb. organization Mediatri Shared 
Tavastia Proper Full Lifecare Separate 
Vaasa Non-sorted Esko Separate 
South Karelia Comb. organization Lifecare Shared 
Lapland One-way Esko Separate with coordination 
Southern Savonia Comb. organization Effica Shared 
Kainuu Comb. organization Lifecare Shared 
Central Ostrobothnia Comb. organization Lifecare Shared 
Länsi-Pohja Full Esko Separate with coordination 
Eastern Savonia Comb. organization Effica Shared 
Åland Comb. organization Abilita Shared 
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71% of all hospital districts and 65% of primary 
healthcare units could see Kanta information 
seamlessly in the same view as information in their 
local health record system in 2020. Of the non-
combination organizations, 42% of hospital districs 
and 34% of primary healthcare centers could see 
non-Kanta regional information in the same view 
as their local information. If we assumed seamless 
visibility for the 9 combination organization, a 
total of 67% of all hospital districts and 38% of 
primary healthcare would be able non-Kanta re-
gional information seamlessly. 

Discussion 

In this paper we have presented a high-level over-
view of the functionality of non-Kanta regional 
information exchange of health information within 
the different hospital districts in Finland in 2020.  

The overall availability of RHIE services has not 
markedly changed 2017-2020. The large-scale 
uptake of Kanta patient data repository in 2014 is 
not reflected in the development of RHIE availabil-
ity in this survey. Compared to 2017, we see very 
little change in RHIE services in most hospital dis-
tricts or Finland as a whole. In this study it is clear 
that legacy RHIE systems are slow to change under 
current conditions. 

Functional types of RHIE meaning the role, use and 
types of RHIE in hospital districts in Finland varies 
greatly in 2020. In the big picture RHIE is most 
used for imaging and least used for medical texts, 
and is more common for information visibility 
from hospitals to primary healthcare than vice 
versa. This may reflect the level of adoption of 
Kanta for specific use cases and data types. Even in 
the least frequent use case of patient record text 
from primary to secondary care according to pri-
mary care responders, non-Kanta RHIE is used in 

49% of responding non-combination organiza-
tions. 

We recognized three different types of non-Kanta 
RHIE in the non-combination organizations, show-
ing the different approaches and routes to RHIE 
even within one country. More comprehensive 
information exchange was associated with the 
level of collaboration of IT administration in the 
district more clearly than with the main patient 
health record system, although the regional abili-
ties made directly available by the different health 
record system providers vary. The responses of the 
secondary and primary care organizations were 
largely in agreement regarding the availability of 
different types and directions of information visi-
bility in the hospital district. 

Seamless integration of at least some Kanta data 
into the same view as the main patient health 
record system data was more common than seam-
less integration of at least some non-Kanta region-
al data. Nonetheless there are needs for immedi-
ate access to regional patient information that are 
not fulfilled through the national repository as it 
exists [18,21,22]. The types and level of Kanta in-
formation was not mapped here, and it is possible 
that the Kanta-services in question are the ones 
least relevant to information sharing between 
healthcare organizations, or the usability of the 
integration is lacking. 

The forthcoming Finnish national reform for health 
and social care will bring primary and secondary 
care together and requires combined information 
systems also in regional level. It is not yet clear 
how much of this need can be satisfied through 
Kanta, and how the role of non-Kanta regional 
information exchange will develop. The develop-
ment of Kanta so far has not solved perceived in-
formation sharing issues [18]. Some workflow and 
work practice type contextual information is lost 
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when information is archived in a document based 
archive like Kanta, and preliminary notes or dicta-
tion may be available earlier through non-Kanta 
RHIE. Based on the results, the hospital districts 
vary greatly with level and type of non-Kanta RHIE, 
therefore highlighting the need for region-specific 
discussions and solutions. It is possible that until 
now waiting for the results of the national reform 
and the further development of Kanta services has 
in part stalled the regional development of non-
Kanta solutions. Those nine regions, which already 
have combined their specialized secondary care 
and primary care plus those four regions, where 
regional health information exchange is already 
fully symmetrical, have the best starting point for 
their future utilization of patient data in daily 
work. The other eight regions need additional re-
sources to solve the deficiencies in their internal 
information flow. 

Regional variability in HIE between primary and 
secondary care is common internationally depend-
ing on the structure of the health care system. In 
many countries specialized hospital care and pri-
mary care are provided by many different service 
providers. This is evident especially in countries 
with a insurance based health care system struc-
ture. In countries like Austria there is an effort to 
build a national HIE, called ELGA, which connects 
the hospitals and clinics among public and private 
care providing data of four specific document 
types (hospital discharge letters, radiology reports, 
medication reports and laboratory reports in na-
tional level [23]. Even among the Nordic countries 
with publicly funded health care, e.g. Norway and 
Denmark provide primary care services by inde-
pendent general practitioners, while their second-
ary care is provided by public hospitals with a re-
gional responsibility. This has led locally and 
regionally to separate information systems which 
are connected to a variable level through a nation-

al HIE platform. Iceland has one national health 
information system, which boosts information 
exchange between service providers. [7] Interest-
ingly within Norway, in addition to national HIE 
functions, the Trondheim region is now aiming 
towards one common electronic health record 
platform for secondary and primary care, even 
though the infrastructure with separate service 
providers still exists [24,25]. Sweden has been the 
first Nordic country combining the responsibility of 
primary and secondary care within same public 
organizations with its 21 county councils. This has 
enabled to reach regional information exchange 
with a single EHR system in many Swedish coun-
ties [26]. In Finland, the new joint structure of 
primary and secondary health care together with 
social social care will make it possible to achieve 
seamless information flow between the public 
service providers within a region, when the legal 
and organizational barriers are removed. However 
even when this variability of HIE services is dis-
cussed in studies, it is generally generally averaged 
at country level for international comparisons 
[7,8,27]. National variability within a country is 
more rarely discussed, but is has significant quality 
and service equity implications [2] It is likely that 
similar variability as presently in Finland is also 
observed in other countries. 

Against this look into the current status of non-
Kanta RHIE, subsequent research could look into 
the impact of the upcoming Finnish national re-
form for health and social care, the correlation 
between user satisfaction and RHIE type, or the 
regional differences internationally within coun-
tries. 

Strengths and limitations  

This study provides a comprehensive sample of 
public organizations in Finland. A view of the oper-
ational situation is obtained regardless of the de-
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tailed technical implementation. However, the 
survey data only tells the availability situation re-
ported by the organization, but not the actual 
service utilization rate. One limitation is also that 
the survey question did not specify which Kanta 
services are integrated to EHR.  

Ethical considerations 

This study followed responsible conduct with the 
guidelines of the Finnish Advisory Board on Re-
search Integrity [28]. Respondents were informed 
of the study and they answered as representatives 
of the organizations being studied. Sensitive per-
sonal information was not collected. The data 
were processed and stored in a secured environ-
ment according to the procedures of the Universi-
ty of Oulu. 

Conclusions 

Non-Kanta RHIE has remained an important part 
of health information exchange in Finland. The 
types and direction of data being shared vary be-
tween hospital districts. Especially those hospital 
districts, which currently have separate EHR sys-

tems for specialized and primary care provide dif-
ferent level of patient data exchange services for 
their healthcare professionals. There is a substan-
tial need to improve those services during the 
forthcoming social and healthcare reform, which 
calls for common patient information systems for 
the benefit of everyday tasks. 
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