
1 Introduction

1.1  Brief definition and history

This chapter considers the digitalization of health and health care in Sweden and 
other countries. The scope is digital health technologies (DHTs); digital services 
and technologies (DSTs); and how data are collected, analyzed, and used for dif-
ferent purposes. Sweden is used as an example because it is advanced in its use 
of digital technologies and gives lessons for other countries (Carter, 2015; Hardy, 
Boldt-Christmas and Tyreman, 2016; OECD, 2018). After a brief history, the 
chapter gives examples of DHTs and DSTs in Sweden, only some of which are 
potentially disruptive of traditional services. It discusses explanations for why 
digitalization in health has been slower than in other industries and more limited 
in the areas where it has been applied. It introduces the concept of “co-care” and 
describes services and devices that can empower patients to make decisions and 
perform self-management either independently from public-sector services or in 
cooperation with their publically employed clinicians and public services.

Swedish health care is mostly tax based, publically funded, and publically 
provided by local county councils within a national regulatory framework, with 
national grants to the counties to reduce inequities. The independence of counties 
is similar in some respects to that of the 16 German Länder and to the US and 
Australian state governments, and significant health reforms are made at both a 
county and national level. The 18 Swedish county councils, plus two regional 
bodies and one island municipality, referred to here as the 21 counties, are respon-
sible for providing health services (primary, secondary, and public health) and for 
a good standard of health in their populations.

In 1992, the responsibility for long-term inpatient health care and care for older 
people was transferred to local municipalities, and, in 1996, so was care for the 
physically disabled and people with long-term mental illnesses. These directly 
run or contract nursing homes or home care services. In addition, the 290 munici-
palities provide social services, financial assistance, childcare, school health ser-
vices, and environmental health, as well as non-health services for roads, water, 
sewerage, and energy. Both the county councils and municipalities raise tax from 
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residents. Health care is financed 59 percent from county taxes, 23 percent from 
national insurance and state grants, 11 percent from patient charges, and 7 percent 
from payment by communes to county councils for some functions they have 
taken over (Anell, Glenngård and Merkur, 2012).

1.1.1 Terms used in this chapter

Co-care: shared decision-making and self-care supported by help from others, 
including clinicians and family (Øvretveit and Keel, 2014).

Digital services and technologies (DSTs): services provided over the Internet 
and technologies that collect and use digital data in different ways, includ-
ing different types of software and hardware.

Digital health technologies (DHTs): DSTs used in health services for dif-
ferent financial, management, and clinical purposes; for promoting and 
maintaining health; or for preventing, treating, or caring for illness 
(Øvretveit, 2017).

Digital technology application (DTA): a device, service, or software program 
applied to meet a particular need of a user (Øvretveit, 2017).

Electronic medical record (EMR): an electronic record of health-related infor-
mation on an individual that can be created, gathered, managed, and con-
sulted by authorized clinicians and staff within one health care organization 
(NAHIT, 2008).

Electronic health record (EHR): a repository of information regarding the 
health status of a subject of care in computer-processable form, stored and 
transmitted securely, and accessible by multiple authorized users (ISO, 
2005).

Patient-accessible electronic health record (PAEHR): termed “patient portal” 
if the patient accesses a health system record or “personal health record” for 
separate patient systems that often do not connect with the EHR (Øvretveit, 
2017).

Digitally enabled learning health system: a health system that collects, stores, 
analyzes, and presents clinical and other data at the time and place that 
users require the data, and in a way that enables better-informed everyday  
decision-making. Such systems also support longer-term learning and 
improvement through research and quality improvement projects (Øvret-
veit, Nelson and James, 2016a).

2 History
Sweden is relatively advanced in its implementation of DHTs. Partially this is due 
to public investment in digital infrastructures such as broadband and hardware 
in the mostly publically funded and owned health care services. Partially it is 
due to a computer-literate and educated public citizenry and clinician workforce. 
Sweden was one of the countries with high take-up and early use of personal 
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computers (PCs), Internet, and smartphones. People were ready for digital health 
information services and surprised by the slow deployment within public health 
care compared to other industries such as banking.

One of the earliest and most substantial uses of DHT was for electronic medi-
cal and health records. In the 1970s and 1980s, a number of physicians used PCs, 
but it was not until the 1990s that different hospital departments began to adopt 
PCs and networked EMRs. The first Swedish hospital to introduce a hospital-wide 
system was a 190-bed hospital in southern Sweden (Kajbjer, Nordberg and Klein, 
2011). Many small commercial EHRs were developed, but most vendors went out 
of business because adoption was limited and problematic.

Cloud computing and developments by the larger EMR vendor systems led 
to a rapid take-up of EMRs in hospitals and primary care in the first decade 
of the millennium. This involved integrating into the system the physician 
medical records and the records for nursing and other health professions to 
construct an EHR. However, there was and still is limited shared patient data, 
especially between hospitals and primary health care, which often used dif-
ferent systems that could not be connected. One study on primary health care 
in Sweden in 2006, repeated in 2016, found limited used of the functionalities 
of an EHR compared to the United States (Øvretveit et al., 2007, Øvretveit 
et al., 2016b).

In 2009, the Swedish National Patient Summary initiative was launched in 
stages. Uppsala county was an early pilot site and, in 2012, became the first in 
Sweden to make EHRs accessible to patients (PAEHR). Later developments saw 
both clinical and welfare professions having authorized access to limited patient 
data. Research has found that some of the early EMR systems were unpopular 
with physicians (Boonstra and Broekhuis, 2010). Recent studies have identified 
one source of physician burnout and stress to be the demands of EMRs and other 
health information technologies. Many were not well designed to enable clinical 
practice and demanded extra time and effort to operate, even after physicians had 
become familiar with the systems (Wright and Katz, 2018).

A widely used security method was for authorized users to insert a credit card 
with a programmed chip into a chip reader that connected to the facility IT system 
and allowed and recorded the user’s access to the patient’s record. The Swedish 
patient data privacy law required the organization to register as a “data user” and 
to nominate a staff member as a data privacy officer to run monthly audits to 
check for unauthorized access.

Another significant development was the digitalization of the country’s national 
clinical registers. As of 2016, there were 106 national clinical “quality registers.” 
One example is the national orthopedic register that collects and stores data on hip 
and knee replacements, including data about the patient, procedure, prosthesis, 
and patient-reported outcomes (Larsson et al., 2012). Analysis of the data over a 
number of years led to the discontinuation of some hip replacement implants that 
showed unusually high re-operation rates due to implant deficiencies (Larsson, 
Lawyer and Silverstein, 2010).
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3 The situation now

3.1  Digital health technologies and services in the public  
and private sector in Sweden

A growing range of digital services and technologies are currently used by Swed-
ish patients, clinicians, managers, and others to meet their different needs. Most 
of the examples below are small pilot schemes, limited to one county, or sepa-
rately provided by private organizations. Some DSTs are used by patients only, 
and some functions are shared with others, especially patient data collection and 
analysis services, and this includes researchers and other health organizations.

3.2 Target high-need/at-risk populations

Over the last 20 years, more data from public national census surveys have been 
digitalized or entered directly into digital databases. These data and the software 
to analyze the data are used by health service planners, clinicians, managers, and 
researchers for a number of purposes. One example is software that presents geo-
visual displays to highlight geographical areas associated with high need (e.g., 
high rates of hospital admissions for heart attack from one local area). These data 
can direct attention to assessing causes (e.g., few health care services, unemploy-
ment, low income) and then to targeting interventions.

3.3 Display actionable information

Primary care physicians in some Swedish health centers can call up on their com-
puter screens a list of their patients and see the current health data and status of 
each. Lists of patients are displayed with each patient’s recent blood pressure 
rates, blood glucose, and other test results under different columns, so that a 
physician or nurse can quickly see which patients to follow up. Similarly, many 
nurses or social workers visiting patients at home can call up on cell phones or 
on mobile computer tablets basic data about their patients or clients and see alerts 
about tests, tasks, or help needed during the visit.

3.4 Patient data collection for more effective actions

Staff visiting patients at home can enter data about the patient directly into the 
patient’s record to update and provide these data to other care workers at the 
same time. They can record the medications the patient is taking and receive any 
relevant alerts from the software that checks this entry against what the doctor has 
prescribed. In other situations, when a patient visits some clinics or emergency 
departments, these services provide patients with computer tablets that present a 
series of questions for the patient to fill in while waiting to see the physician or 
nurse (Zakim, 2016). The tablet uses a computer program that records the data for 
each question and provides the clinician with a printed history and recommended 
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diagnosis that is often more accurate than that made by physicians without this 
computer-assessed method.

3.5 Peer sharing and patient experiences

The growth of patient associations is relatively recent in Sweden and has been 
accompanied by Swedish or overseas services that enable patients to share experi-
ence and information with other patients. The longest-running and largest is the 
UK PatientsLikeMe website that some Swedish patients also use. These patient-
run and patient-directed sharing sites are developing rapidly and independently 
from health care services, although some are partnering with researchers and cli-
nicians to enable patients to contribute their data for health research, such as CN3 
(2018).

3.6 Patient information and consults

The first digital services to be offered to patients were information websites, and 
many exist in Sweden and are also based overseas. “Patient portals” are another 
channel for patients to health information provided by or authorized by health 
systems: the Swedish 1177 care guide system provides patients with different 
services and access to its patient portal with information about tests and appoint-
ments and functionalities such as appointment booking systems (Stockholm 
County Council, 2016a). As of 2018, patients in Sweden have limited or no online 
access to health professionals’ notes or the ability to read or correct lists of their 
medications. In 2017, a pilot was started in Stockholm by the county council to 
allow patients to buy, at a subsidized rate of USD30, a consult with a privately 
contracted primary care doctor. This is one example of a potential disrupter being 
integrated into the public health system. In England in 2016, the national quality 
regulator found 24 of 28 online providers did not meet standards. A number did 
not confirm patient identity before prescribing drugs or communicate adequately 
with the patients’ registered GPs (Care Quality Commission, 2018).

3.7 Patient monitoring, feedback, and co-care

A rapidly growing number of consumer devices and applications are available to 
the Swedish public from within Sweden and overseas, one example being a con-
tinuous glucose monitoring device for people with diabetes to track their changing 
blood sugar levels minute to minute. The accuracy and effectiveness of monitoring 
devices appears to vary widely, but there is little research into their use, value, and 
limitations, including the dangers of inaccurate devices. Two forefront Swedish 
approaches are Parkwell (for Parkinson’s disease) and Genia, described in a later 
section of this chapter (OpenRatio, 2018; Genia, 2016). One service in use and 
under testing in different rural remote communities in Sweden is virtual health 
rooms, which are physical facilities that patients can use without assistance, but 
are physical facilities with devices for teleconsultations, self-administered blood 
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testing, blood pressure, heart rate, blood glucose tests, and Coumadin tests linked 
remotely to the patient’s EHR (Näverlo et al., 2016).

3.8 Adherence

Enabling some patients consistently to take prescribed medications and follow 
lifestyle practices to prevent ill health and remain healthy are two of the biggest 
behavioral health issues facing health care, especially for people with chronic 
illnesses such as diabetes or heart failure or at high risk of such illness. Nonadher-
ence leads to health deterioration, avoidable suffering, and high cost in terms of 
unnecessary use. Many influences contribute to nonadherence beyond an individ-
ual’s control, but reminders delivered by phone in text messages and smartphone 
apps can be effective for improving adherence. Various pill-box digital devices 
that send alerts when not opened at the required dose times, as well as “smart 
pills,” are useful for enabling patient adherence to medications.

3.9 Enhanced care management

Care management is the coordination of different carers that the patient needs at 
different times. It involves multi-professional assessment of needs and care plan-
ning with goals of treatment, ideally involving the patients and their close carers 
(Øvretveit, 1993). The work of needs assessment, goal planning, monitoring, and 
coordination of care and visits is greatly assisted by an integrated care manage-
ment digital health system with easy access by the patient and authorized persons 
giving services (Øvretveit, 2017). A common model is for an IT system only for 
care managers because of the complications of connecting this to the IT systems 
used by other providers, but this is of limited use. Future systems that can con-
nect to other providers are used by some US integrated health systems (Øvretveit, 
2017).

3.10  Software for detecting potential adverse events and  
artificial intelligence

There is increasing use of machine learning and artificial intelligence software in 
health care. One early and simple application is software that checks prescribed 
medication in EHRs and gives alerts for drug interactions, wrong doses, and 
allergy alerts (Wong et al., 2018). Later, more sophisticated software systems 
scan all EMRs for possible predictors or indications of medical error or adverse 
events such as surgical site infections (Savitz et al., 2014). Another example in 
Sweden is a patient history-taking system that uses a digital tablet to take a patient 
with chest pain through a series of questions and to assess the data for risk of heart 
attack and present a likely diagnosis and history to the clinician. This reduces 
time to diagnosis and assists in accuracy of diagnosis. In addition to this func-
tion, the system runs machine learning algorithms on data from each patient, 
which include data on the patients’ subsequent health to improve predication and 
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diagnosis (Zakim, 2016). Other examples are the use of machine learning for 
detecting pathology in images.

Will AI lead to specific services or devices that disrupt traditional health care 
service delivery? How advanced are these health care services in developing and 
applying AI for different purposes? At present only a few health care systems in 
Sweden and abroad are aggressively using AI, in part because of concerns about 
lack of independent evaluation of the accuracy and effectiveness of such systems.

3.11 Faster emergency response

It is difficult to imagine an emergency dispatch center or an emergency vehicle 
without an array of DHTs and DSTs. One example in Sweden is the ambulance 
services for stroke care, which include telemedicine connections to an emergency 
doctor and allow the health care staff to assess and authorize immediate treatment 
on the road as necessary.

3.12  Patient flow improvement

Many hospitals are using quality improvement methods to streamline the flow 
of patients through different services and departments along “patient pathways.” 
Radio frequency identification and other types of sensors attached to the patient 
transmit data that can be displayed on screens to track where the patient is located 
and to improve the flow. The data are then aggregated and displayed on man-
agement dashboards and used in different ways to improve short- and long-term 
management of patient pathways and hospital performance.

3.13 Surgery

One of the earliest digitally assisted devices used in surgery was the addition 
of digital technologies to laparoscopic surgery systems for gallbladder and other 
types of keyhole surgery. Many other systems are in use, including the da Vinci 
system for more accurate surgery and tele-surgery performed by a surgeon in one 
place guiding surgery directly on a patient’s body in another location using remote 
systems, as well as simulation systems (Wee Sim et al., 2016).

3.14 Robots

The physical surgery systems noted above are one type of robot, but perhaps 
more common are different material-transporting robots in hospitals. These are 
connected to systems that automatically detect low supply levels of materials in 
nursing and other units and collect and deliver supplies autonomously to different 
parts of the hospital (Stockholm County Council, 2016b).

The above only noted some of the more common DHSs and DSTs used in Swe-
den: the next section considers the disruption potential of different DSTs. Some 
of the issues that may limit rapid spread and adoption of these by both public 
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and private services are concerns about evidence of effectiveness and about cost 
effectiveness, data security and privacy, increased workload for clinicians, and 
other unintended negative consequences such as safety issues and dependence on 
and cost of maintaining a system, and, for private suppliers and services, support 
might no longer be available in the future. There are also concerns about increas-
ing inequities in access and in health when some older, less educated, or less digi-
tally literate patients may not be able to use online services, and that health care 
providers in wealthy areas would be more able to apply DHTs to improve their 
services, thus also increasing digital disparities.

4  The concept of co-care disrupts traditional relationships 
between patients and health care

4.1   Factors influencing the disruptive potential of digital  
services and technology

The above summarized a variety of both digital services and technologies in Swe-
den, provided by public-sector health organizations, independent private organi-
zations, or private-public partnerships. The following now considers DSTs that 
may disrupt traditional physician–patient relationships and services and also dis-
rupt the way in which public health care services in Sweden have traditionally 
been funded, organized, and run.

Some DSTs may be taken up by clinicians because of their convenience, time 
saving, or contribution to the quality of the services that they are able to provide. 
They may be used by clinicians in response to patient demands, such as exchang-
ing emails with patients outside of their formal health informatics systems, even 
though this may be prohibited practice. In many cases, clinicians may lead the 
development of disruptive DSTs: sometimes their frustration with a lack of sup-
port by the public health system for their digital innovations has led to them to 
develop and offer such innovations independently from the public health system, 
as happened in the past with some non-digital medical devices and technologies. 
Some DSTs may be taken up by patients for different reasons, and most use medi-
cal information websites, either publically provided, publically approved, or other 
international public or private sites.

The following advances a theory that an important and neglected factor 
contributing to the disruption of health care by some DSTs is patient wishes 
for self-determination and control over their own health and health data, as 
summarized in the concept of “co-care” discussed below. This wish is fueled 
by patient experience of the convenience and usefulness of other digital ser-
vices and by patient advocacy movements as well as other cultural trends. The 
following proposes that patient advocacy movements, patient organizations, 
and the rise in support by politicians for patient involvement in their health 
and health care is a background factor creating a precondition for the disrup-
tive potential of new DSTs. This, in turn, relates to changing attitudes regard-
ing the role of the individual and the state, which, in Sweden, has shifted over 
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the last 30 years from collectivism to more individualism with a wish for more 
choice and autonomy.

4.2  Co-care, digital services and technologies, and disrupting  
the patient–provider power balance

“Co-care” is shared decision-making and self-care supported by help from others, 
including clinicians and family (Øvretveit and Keel, 2014). Shared decision-making  
is one type of co-care where “clinicians and patients share the best available evi-
dence when faced with the task of making decisions, and where patients are sup-
ported to consider options, to achieve informed preferences” (Elwyn et al., 2010). 
Research has shown the benefits of self-care, especially for patients with chronic 
illness or at risk of such illness, as well as the benefits of shared decision making 
(Da Silva, 2012). Modern person-centered integrated care (PCIC) recognizes that 
most care is self-care, supported by family members and friends (“close carers”), 
and that the person must be at the center of the integration model, with health care 
providers supporting them and their close carers (Scholl et al., 2014; Redding, 
2013; Goodwin, 2016; PAF, 2018; Øvretveit, 2017).

Another concept driving these changes is “expert patient knowledge”: the 
knowledge that patients have about their symptoms and about “what works for 
me,” which are the strategies that they use that help them to manage their symp-
toms and their health. More patients are sharing and learning from other patients 
about such strategies (PatientsLikeMe, 2018; The Health Foundation, 2018). This 
individual and collective patient knowledge is different from a clinical profes-
sional’s knowledge about disease and treatment effectiveness, much of which 
relates to “the average patient” (Kent and Hayward, 2007). Patient knowledge 
is also about the activities and life goals that are now important to them after 
their diagnosis and experiencing the effects of their illness. Patient-driven care 
and treatment are choosing treatments, care, and self-care strategies that enable 
patients to perform the activities and achieve the life goals that are important to 
them at different times (Øvretveit and Degsell, 2020). Patient capacity for sharing 
care and self-care can be developed into competences for these activities, espe-
cially for patients classified as being from a disadvantaged group (Olry de Labry 
Lima et al., 2017).

In Sweden, a number of DHSs are being used to enable patients to perform self-
care, to support shared decision-making, and to implement co-care in different 
services. Some are being developed in private-public partnerships, while some are 
being developed privately and independently of the public health system. One is a 
symptom-monitoring tool used by patients to enhance the everyday management 
of cystic fibrosis (CF). This tool was developed by the chair of Cystic Fibrosis 
Association, who funded the company that owns and distributes the tool (Genia, 
2016). The CF Association organizes networking, collaboration, and shared learn-
ing among CF patients. The CF Association works with all CF Centres of the six 
university hospitals in Sweden to help develop the use of the CF national clinical 
registry and the Genia tool.
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Another self-tracking tool is the ParkWell smartphone application, developed 
by a patient-engineer in collaboration with the company Cambio, which tracks 
patients’ medication administration and related short-term motor symptoms 
(OpenRatio, 2018).

A third tool is the patient evaluation of co-care survey (PECS). This is a tool 
for patients to assess how much the service they have received has assisted them 
in performing the activities they now wish to achieve and that are made more dif-
ficult by their health condition (Degsell and Øvretveit, 2018).

A further patient-driven innovation that relies on an Internet platform for shar-
ing information and providing education are the site and applications associated 
with Swedish “Recovery Colleges.” These follow the examples established in the 
National Health Service in England (The Health Foundation, 2018). Those col-
leges aim at increasing people’s self-confidence in their self-management of their 
mental health and well-being. It is believed to help persons experiencing mental 
ill health to take control of and overcome or manage the challenges posed by their 
mental health difficulties.

One criticism of co-care is that it may meet the wishes of educated and wealth-
ier patients, but may disadvantage some patients who are limited in the extent of 
shared decision-making and self-care that they can undertake by socio-economic 
and educational factors. A compromise approach is that more self-care by the 
privileged might release resources to invest in support for those more challenged 
to perform self-care.

4.3   Will co-care and patient power contribute significantly to 
disruption by some digital services and technologies?

The above-described co-care is one approach that epitomizes features of the 
patient advocacy and consumer movements that are increasingly being supported 
by politicians in Sweden. The section described digital services and technologies 
driven by these influences and being applied to implement co-care in patients’ 
everyday lives. It noted the challenges that routine health care services face in 
integrating the functions and data from these services into health care services.

Disruption questions are whether these innovations are subsequently inte-
grated into the public health system after their development outside or are 
widely taken up and become a separate – and alternative – health service, or part 
of one, at a price and convenience that challenge the public-sector services. The 
latter may happen with private medical consultation services over the Internet. 
This then presents challenges for coordinating care, especially if many patients 
and clinicians are using a set of independent services and data that are not inte-
grated: a situation similar to patients using alternative medicines and treatments 
in addition to their public health care treatments. Options for public health care 
are to contract such services and to integrate their data and establish ways to 
coordinate care with them, or to copy the services and to offer patients the ben-
efits of integration and supposedly greater data security and privacy. The former 
model is under testing in Stockholm for patient–doctor video consultation, and 
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the latter model appears to be the one chosen by the English NHS (Marshall, 
Shah and Stokes-Lampard, 2018).

The integration of these devices and systems, the most rapidly growing sector 
being health-monitoring devices, depends in part on clinicians’ motivation and 
capacity to use the patient data and functions as part of a broader change toward 
more patient-centered care. Other factors affecting whether these DSTs develop 
into significant disruptions is patient trust in the security of their data, and also 
whether the public health care technical systems can interface effectively with 
the data systems of these DSTs. Perhaps as significant is the number of patients 
that take up active and sustained use of these DHTs: it is possible that the patient 
early adopters, who tend to be more educated and digitally literate, will remain 
the main users and that other patients will find it difficult to use these DSTs, 
thus also raising concerns about increasing health inequities and the growth of 
a digital divide.

5 Conclusion
There are general conclusions for other countries from this example. Electronic 
health records and patient health records are examples of the many digital services 
and technologies that were developed independently of public health care ser-
vices. More recently, public services have taken up this particular DHT on a large 
scale. However the connection of different EHR systems and also other DHSs to 
enable integrated care is a slow process, and the limited functionality of patient 
portals and their poor ease of use has meant that few patients use many public 
sector–provided services. Overall, the slow take-up of digital technology and ser-
vices by the public sector has led to some clinicians and patients independently 
developing services and applications. Some remain stand-alone services provided 
by private organizations in Sweden or internationally. Some are being developed 
in public-private partnerships, such as subsidized primary care remote physician 
consultations.

Patient advocacy and patient organizations are advancing a patient-centered 
model of care and co-care that is driving the creation and take-up of indepen-
dently developed DSTs. These DSTs, combined with these social movements and 
growing patient power, may lead to parallel systems and/or disruption of public 
health care services in ways that, for example, alternative medicine has not. We 
have yet to see if take-up and support of these systems by the more wealthy and 
educated patients will lead to lower-cost and easier-to-use systems that attract use 
by a larger majority or whether a growing digital divide may result. The potential 
for disruption is perhaps less for other devices and systems requiring significant 
investment: to date, private investors have not viewed the return on investment as 
sufficient to offset the risk and uncertainty of approval by regulators. Disruption 
may also be constrained by the concerns of patients and citizens about the security 
of health data and privacy issues. Whether justified or not, patients in Sweden are 
trusting of public health services to maintain their privacy, and this is one factor 
restricting disruption, especially by non-Swedish DSTs.
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