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Project title

Full Flow of Health 
Data Between

Patients and Health 
Care Systems
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The primary objective is ...

... to investigate how to integrate
and utilize data between all three
main actors in health care; the
patients, the primary care and 
the secondary care actors.

8



18.11.2019

5

WWhhaatt  iiss  
ggooiinngg  oonn  
oouutt  tthheerree??
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“The 
business of 
medicine is 
inefficient, 
expensive, 

and ripe for 
disruption.”
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BMJ 2018;360:k6 doi: 10.1136/bmj.k6 (Published 15 January 2018) 

EDITORIAL 
IN BMJ 
January 2018
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The digital health revolution has arrived. In 2017 the digital 
health industry was already worth $25bn (£19bn; €21bn) 
globally, with the potential to cut healthcare costs by an 
estimated $7bn a year in the US alone. Digital health, or e-
health, encompasses several distinct technologies including
but not limited to: decisional support systems that use
algorithms derived through mining clinical datasets, such as 
the work carried out by Google DeepMind; mobile health
apps, or m-health, which can support and monitor healthy
behaviours; connected biometric sensors, such as continuous
glucose monitoring; consultations via video link 
(“telemedicine”); and electronic personal health records. 

BMJ 2018;360:k6 doi: 10.1136/bmj.k6 (Published 15 January 2018) 
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The sudden influx of technology, 
combined with a lack of robust 
governance, has led to distrust
among some clinicians, patients, 
and healthcare providers. 
Technologies are consequently
ignored or abandoned.

Regulating digital health, while trying
to create an environment promoting
innovation, is challenging

BMJ 2018;360:k6 doi: 10.1136/bmj.k6 (Published 15 January 2018) 

16

GGAAFFAA  aarree  
oonn--bbooaarrdd!!

17



18.11.2019

9

18

At Google we’re committed to improving the lives of as 
many people as possible. One of the most important
areas in which we’re striving to do that is health.

When you need information about medical conditions, directions to the
nearest hospital, reminders to take medicine, or help with measuring your
fitness progress, you might ask Google for help. We do our best to provide
the most accurate and helpful information across services like Google 
Search, Maps, Assistant, Fit and WearOS Smartwatches.
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Beyond that, emerging technologies present 
opportunities to elevate healthcare for everyone. 
Today we’re studying the use of artificial intelligence
to assist in diagnosing cancer, predicting patient
outcomes, preventing blindness, and much more. 
We’re exploring ways to improve patient care, 
including tools that are already being used by 
clinicians. And we’re partnering with doctors, nurses, 
and other healthcare professionals to help improve
the care patients receive.
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Twine Health 
was acquired by
Fitbit, which 
was acquired by
Google
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Tim Cook hopes that «Apple Health represents
the firm’s “greatest contribution to mankind.» 
A bold aspiration considering how influential on the world the
company has been already.
(...)
Apple is just one of several tech giants who have entered
the healthcare technology space, leveraging different 
capabilities from the traditional medtech firms to enable
prevention, diagnosis, and treatment of a variety of
diseases. Their potential to disrupt the industry has often
been discussed. To some, these organizations represent
serious new competitors to established medtech firms. 
Others consider them potential partners who bring a much
needed skill set to those already quite familiar with
operating in the regulatory environment. Regardless of the
view one has, these enterprises bring specialized
capabilities with them that complement the needs to 
address the ongoing shift in healthcare (e.g., digital 
health, patient-focused solutions, artificial intelligence, big
data and analytics, etc.).

24

Night to Saturday, 
Toralv Østvang (67) 
fell hard in the 
bathroom floor alone 
at Hamar. About half 
an hour later, police 
found him bloody and 
unconscious. They 
had been alarmened
by the smartwatch 
around his wrist.

The smartwatch saved Toralv
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Starting today, Facebook
will let users choose to get
personalized reminders
about health care tests 
and vaccines. The 
company’s new Preventive 
Health tool focuses on
getting people information
about cancer screenings, 
heart checkups, and flu 
vaccines — all measures
that could hopefully help
people catch deadly
conditions long before
they become lethal.
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This marks Facebook’s second venture into health-
related tools. Its other effort, promoting local blood 
drives, launched in the United States in June after
debuting in India in 2017. Overall, both of these
tools mark a far more simple entry into the health
space than other tech giants have made. Amazon 
has been getting into online pharmacies and 
electronic health records, Apple is monitoring your
heartbeat, and Google might be trying to buy Fitbit. 
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The Topol Review
«Genomics, digital medicine and AI 
will have a major impact on patient 
care in the future. A number of 
emerging technologies, including 
low-cost sequencing technology, 
telemedicine, smartphone apps, 
biosensors for remote diagnosis 
and monitoring, speech recognition 
and automated image interpretation, 
will be particularly important for the 
healthcare workforce.»

43



18.11.2019

19

The Topol Review
«Genomics, digital medicine and AI 
will have a major impact on patient 
care in the future. A number of 
emerging technologies, including 
low-cost sequencing technology, 
telemedicine, smartphone apps, 
biosensors for remote diagnosis and 
monitoring, speech recognition and 
automated image interpretation, will 
be particularly important for the 
healthcare workforce.»

44

45



18.11.2019

20

(3.1) Top technology descriptions
Smartphone apps
The app allows patients to: 
• check their symptoms using NHS 111 online and/or the 

symptom checker on the NHS website; 
• book and manage their appointments at their GP practice; 
• order repeat prescriptions
• securely view their GP medical record; 
• register as an organ donor; and 
• choose whether the NHS uses their data for research and 

planning

47

(3.1) Top technology descriptions

Sensors and wearables for diagnostics and remote 
monitoring

Today an estimated 70-80% of all clinical decisions rely on the 
result of a test, typically performed in a centralised NHS 
pathology lab. 
Advances in sensors and wearables are already beginning to 
bring diagnostics and monitoring ever closer to the patient, 
including on hospital wards, out-patient clinics, A&E, GP 
surgeries, pharmacies and in the home.

48



18.11.2019

21

(3.1) Top technology descriptions

Point-of-care and self-tests

Advances in sensors harnessing ultra-sensitive bionano-
technologies will transform the rapid diagnosis of disease at 
the point-of care, and could result in earlier diagnosis, faster 
access to treatment, improved antimicrobial stewardship, better 
health outcomes and disease prevention.
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(3.1) Top technology descriptions

Sensors for self-monitoring
Self-monitoring and self-management have been the cornerstone 
of Type 1 diabetes management for three decades, since the first 
finger-prick blood glucose meters became widely available in the 
1980s. 
The advent of Bluetooth-enabled glucometers linked to 
smartphones has made self-management easier to integrate 
into the activities of daily life.
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(3.1) Top technology descriptions

Wearables for remote vital-sign monitoring

There is an increasing acceptance of the use of wearable 
sensors (including the in-built cameras and accelerometers of 
smartphones) to track vital signs, such as heart rate and 
abnormal rhythms, respiratory rate, blood oxygen saturation and 
blood pressure.
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(3.1) Top technology descriptions

Video cameras for patient monitoring 
Hospitals and care homes in which frail and elderly patients with 
cognitive impairment are being cared for usually have video 
cameras installed in patients’ rooms. 
Computer vision and machine learning algorithms to analyse 
video data streams can transform the care of these patients, 
both through early detection of adverse events such as falls and 
through presenting objective reports of activity and health data to 
help healthcare professionals proactively plan care.
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(3.1) Top technology descriptions

Remote monitoring
The sharing of patient-generated data with the healthcare 
workforce enables remote monitoring, but this needs to be 
integrated within clinical pathways. 
As digital technologies become more prevalent, there is a risk 
that a deluge of automatically transmitted data will 
overwhelm healthcare professionals. 
The application of AI to generate patient summaries may provide 
a clinically useful solution to this problem.
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5.2 Healthcare professionals
Almost all areas of the workforce over the next 20 years will
be affected by the adoption of digital technologies within
the NHS and will need to be trained accordingly. At the
heart of digital transformation is the opportunity to improve
the quality and efficiency of interactions between patients, 
healthcare professionals and the healthcare system.
To achieve this ambition requires substantial investment in the training of healthcare
professionals, as well as the creation of new roles in data science, data security, 
ethics, human factors and implementation science. Investment in current staff should
enable them to develop specialist digital skills, including the commissioning of digital 
technologies through continuous professional development (CPD), sabbaticals and 
secondments (DM3).
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The convergence and complementarity of the three major 
technologies – genomics, sensors and AI – will enable the
development of virtual medical coaches

The next 20 years
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The Wachter Report
“To those who wonder whether 
the NHS can afford an ambitious 
effort to digitise in today’s 
environment of austerity and a 
myriad of ongoing challenges, 
we believe the answer is clear: 
the one thing that NHS cannot
afford to do is to remain a 
largely non-digital system. It is 
time to get on with IT.” 
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Old Medicine

New Medicine

Super
Convergence
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Mobile 
Connectivity 
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Internet

Social 
Networking

Computing power 
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The transformation from medicine today (old, dumbed down) to new, 
individualized medicine that is enabled by digitizing humans.
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The next big
goal in health

care
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450 pages (2015)

Improving Diagnosis in 
Health Care exposes a 
critical type of error in 
health care—diagnostic
error—that has received
relatively little attention
since the release of To 
Err Is Human.

287 pages (2000)
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The combination of sensor-based and 
syndromic monitoring

You have an infection. Please contact
your doctor. We have therefore booked an 
appointment at 11:30 today with your GP. 
There is currently an outbreak of influenza
in your area. Try to avoid close contact
with others to prevent further spread.
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https://www.mobius.md/blog/2019/03/11-mobile-health-statistics/
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mHealth is increasingly accessible

• 81 percent of American adults have a smartphone
• There are now 318,000 mHealth apps available in major 

app stores
• Over 60 percent of people have downloaded an 

mHealth app

https://www.mobius.md/blog/2019/03/11-mobile-health-statistics/
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Smartphones enable healthcare

• Most smartphone users have used their device to 
gather health-related information

• 90 percent of physicians already use smartphones at 
work

• Two-thirds of the largest US hospitals offer mobile 
health apps

https://www.mobius.md/blog/2019/03/11-mobile-health-statistics/
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Patient engagement is often mobile

• 43 percent of millennials prefer to access patient portals 
from their smartphone

• 74 percent of patients say using mobile apps wearables
and other mHealth tools helps them cope with and 
manage their conditions

https://www.mobius.md/blog/2019/03/11-mobile-health-statistics/
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mHealth creates value and revenue

• 85 percent of health insurance companies think
mHealth creates value

• The biggest cost saving benefit from mHealth apps
• The global mHealth app market is growing fast

https://www.mobius.md/blog/2019/03/11-mobile-health-statistics/
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Mobile health apps market forecast in the United States from 
2018 to 2025, by type (in million U.S. dollars)

https://www.mobius.md/blog/2019/03/11-mobile-health-statistics/
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Questions?

gunnar.hartvigsen@uit.no
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