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We all know that healthcare today is faced 
with ever greater challenges. We are faced 
with both economic and ethical dilemmas, 
and while advances in research and innova-
tions may open new possibilities for better 
health and improved care, they do not always 
reach those who need them.

Uppsala Health Summit is an international 
arena for frank and challenging dialogue, 
exploring possibilities and dilemmas associ-
ated with advancement in medicine. Uppsala 
Health Summit stimulates dialogue from var-
ious perspectives, such as medical, economic 
and ethical. 

We are an enabler for change, and an arena 
laying the foundation for long-term relation-
ships and insights that can help you in your 
work to improve health outcome in your part 
of the world.

Uppsala Health Summit is arranged in Uppsa-
la, Sweden, by partners with long experience 
of developing health and healthcare from dif-
ferent perspectives, and who see the potential 
for improving health and healthcare globally.

The effort is run as a collaboration between 
Uppsala University, the Swedish University of 
Agricultural Sciences, Uppsala Region, the City 
of Uppsala, the Swedish Medical Products 
Agency, The National Food Administration, 
The National Veterinary Institute, Uppsala 
Monitoring Centre, the Swedish Research 
Council for Health, Working Life and Welfare, 
and the network World Class Uppsala. This 
year, we are also proud to have the Swedish 
Childhood Foundation as a partner to Uppsala 
Health Summit
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Using Data for Better 
Cancer Treatments

Workshop F

Aim
During the workshop “Using data for better 
cancer treatments”, groups of participants devel-
oped visions for the future for each of the follow-
ing stakeholder groups: physician, nurse, patient 
and researcher. The visions aim to describe 
how data, as well as knowledge banks built from 
data, can be utilised more effectively and in a 
more integrated way to inform cancer diagnosis 
and treatment in the year 2050.

Main conclusions
Barriers to efficient data usage:
• Lack of infrastructure, mainly in low- and 

middle-income countries
• Data lacking structure
• Fragmented data
• Unclear rules for consent and usage

Enablers for efficient data usage identified:
• Improved access to mobile phones and net-

works
• Improved possibilities to store data
• Artificial intelligence

Actions needed to establish efficient data usage 
and to close the circle of knowledge:
• Standards for interoperability
• Infrastructure for secure and powerful data 

transfer on a global scale.
• Legal changes to clarify issues related to 

access, sharing, and ownership of data on a 
global scale.

• Allow patient contributions, for example with 
notes and self-measurements. 

• Dynamic patient consent needs to be devel-
oped. 

The workshop and its participants
Before developing the scenarios, several barriers 
and enablers related to data usage on a global 
scale, were identified, inspired by three critical 
incidents where knowledge building and access 
to data had played an influential role. The three 
incidents described were: Dr Marije Wolvers, Helen 
Dowling Institute: experience from an ambulant 
activity feedback intervention (AAF) for chronic 
cancer-related fatigue; Dr. Kelechi Eguzos, Nigerian 
Christian Hospital and the University of Saskatchewan: 
experience as a young physician of how a night 
of unexpected adverse effects from chemother-
apy caused a revision of treatment protocols; and 
Dr. Isabella Scandurra, Örebro University: experience 
as a cancer patient of medication with side ef-
fects. 

The participants in the workshop, almost 70 
experts and decision makers from healthcare, 
academia, patient organizations, industry and 
healthcare related authorities, were organised in 
stakeholder labelled groups, and from the barri-
ers and enablers identified, developed scenarios, 
Visions for the future, for their different “roles”: 
physicians, nurses, patients and researchers.

The workshop finally established a list of priori-
tised actions to reach the visions. 

Åsa Cajander, Uppsala University, Department of Information Technology, Division of Visual Information  
and Interaction
Christiane Grünloh, TH Köln, Germany and KTH Royal Institute of Technology, Stockholm
Jonas Moll*, Uppsala University, Department of Information Technology, Division of Visual Information  
and Interaction

* jonas.moll@it.uu.se
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Barriers and enablers
The most commonly mentioned barriers were 
a lack of infrastructure in low- and middle-in-
come countries, overwhelming amounts of data 
lacking a clear structure, fragmentation of data 
caused by lack of integration between systems 
and unclear rules for consent and ownership of 
data. Commonly mentioned enablers were con-

Visions for the future

stantly increasing access to mobile phones and 
mobile networks all over the world, increasing 
possibilities to store vast amounts of data and 
artificial intelligence. In the remainder of this 
section, one scenario each for the different roles 
physician, nurse, patient and researcher will be 
presented, all taking these barriers and enablers 
into account. 

Physicians
In 2050, the circle of knowledge, which includes 
everything the physicians need to make the best 
possible decision, will finally be closed. This cir-
cle is a new concept which is now central to all 
healthcare stakeholders. It acknowledges that we 
need to store and use data that is not only gen-
erated from researchers and healthcare profes-
sionals, but also from patients collected through 
self-reported data as well as e.g. sensors. A cen-
tral component is also that physicians use sys-
tems that are compatible not only on a national 
but also on a global scale, in order for up-to-date 
knowledge to be transmitted within and across 
healthcare systems. Thus, the circle of knowl-
edge is a global concept. Through the circle of 
knowledge, all stakeholders work together to 
build global human learning tools, which every-

one can access and benefit from – a sustainable 
system for global cancer care.

Artificial intelligence, AI, now plays a central 
role in supporting physicians in making the best 
possible decisions. The AI solutions are mainly 
used to indicate possible treatments or to alert 
the physician if the available data in the knowl-
edge base indicate that a patient, who uploads 
data automatically through sensors, can be in 
danger. 

Also, in the future the software is made based on 
a modular, usable design where data is presented 
using different visualisations of overviews. More-
over, care processes in the system are automati-
cally changed when updated.
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Nurses
In 2050, there will be many more nurses and 
they are going to be even more skilled than to-
day’s nurses thanks to e-learning. This, together 
with the introduction of automated care technol-
ogy, like care robots and machines for drawing 
and analysing blood samples, into patients’ 
homes, will reduce nurses’ workloads and enable 
them to dedicate time to patient outreach, in-
creasing the effectiveness of preventive interven-
tions. Although a higher number of nurses will 
be working locally, they will all be connected to 
a broader, virtual network of healthcare profes-
sionals.

Telemedicine and virtual meetings with patients 
are at the core of our vision of what nurses’ 
working life will be like in 30 years. Facilitating 

patient group meetings via a virtual meeting 
room accessible from anywhere will become one 
of nurses’ central tasks. These patient meetings 
will bring together 30–50 patients suffering from 
a similar condition and enable participants to 
both 1) communicate their health status in a 
standardised way to the nurse through the sys-
tem and 2) share their stories with the other par-
ticipants. Regular meetings with her/his patient 
groups enables the nurse to monitor their symp-
toms and act in time when the condition of one 
of the patients seems to worsen. In those cases, 
nurses will be able to simply have their patients 
draw their own blood samples at home, thanks 
to the help of care robots. Drones will ensure 
the transportation of the samples between the 
patients’ homes and the lab. 
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Patients
In 2050, healthcare is centred on preventive 
measures and early flagging of potential issues 
based on continuous monitoring of an individu-
al’s metrics through non-invasive measurements. 
It will no doubt be easy to perform the necessary 
measurements through an implanted chip, but 
to also cater for the patient’s need for control, a 
bracelet-based device is the preferred choice. 

Data regarding the individual’s health will be 
divided into several streams depending on how 
the data will be used. To enable early warning 
of potential health concerns, and for patients 
undergoing treatment, there will be a stream of 
data that is connected to the patient’s health-
care records. The patient’s healthcare provider 
is granted access to this data by the patient’s 
express consent and is able to perform analysis 
on and interpret the data. The result is then 
communicated back through whatever channel 
is most suitable to the patient. A second stream 
of data is used for research and for tracking 
health trends in the general population and is 
thus ano nymised and used in aggregated form 
for data analysis. This use of the patient’s data 

is also contingent on express consent by the 
patient.

Given the sensitivity of the data, it is imperative 
that the patient can trust the institution manag-
ing the patient’s data. The data will also remain 
patient-owned and, as mentioned above, the 
patient is in control of the data and must consent 
to any and all uses of it. If dissatisfied with the 
service provided by one institution, the patient 
will have the ability to easily switch to another 
such institution.

The traditional processes in healthcare may 
have changed by 2050 in that patients only 
visit the hospital or local health centre when 
absolutely necessary. Technological innovations 
related to data collection and telemedicine help 
to provide professional expertise on demand and 
over long distances, making it obsolete for pa-
tients to wait for several hours in a waiting room. 
Instead, if a consultation is needed, patients can 
see their doctor using telemedicine technology or 
be scheduled for a face-to-face consultation with 
the required specialist.
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Researchers
In 2050, the cancer treatment will be carried out 
also outside of the hospital, for example at home 
or at work. Tele-medication will have advanced 
even further, and a patient from anywhere in 
the world could be treated by an expert in, for 
example, Nigeria.

The possibilities for early diagnosis to prevent 
cancer will be developed. The changes in the 
immune system for a particular patient will be 
possible to compare to a large dataset collected 
in a universal registry. In this way, the develop-
ment of cancer can be identified a long time be-
fore symptoms appear. The registry is also to be 
used as a control arm in studies, giving cheaper 
and faster clinical tests.

To be able to share the data from all different 
healthcare records and collect the data in one 
registry, a standard way to transfer and store 
data is needed. This will be solved by an inter-
national agreement on data storage and access. 
The patients own their data and are the ones 

that take the decisions on how it can be used. 
The sharing of patient data will be possible by 
allowing the patient to give a broad consent for 
using their data, and with an easy possibility to 
opt out of a particular study at any moment.
Artificial Intelligence, AI, will be used to ana-
lyse the increasing amount of data collected. We, 
therefore, need a shared international agreement 
on how AI is going to be utilised in accordance 
with ethical standards.

Problems that hinder efficient use of data to-
day are e.g. very fragmented registers and data 
bases, different and unclear data structures and 
definitions, too much free text documentation, 
unclear ownership of data and bad usability. 
Systems for entering data are complex and 
inefficient. Organisations and work processes 
are not developed to support better use of data. 
Documentation does not support individualised 
care or reflects the patient’s own situation and 
preferences.
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• Implement standards for interoperability. The impor-
tant premise to the “Visions of the Future” was the develop-
ment of standards to ensure interoperability. 

• Infrastructure for secure and powerful data transfer. 
Data need to be accessed and submitted securely and efficient-
ly through infrastructure solutions that work on a global scale.

• Legal changes. Regulatory aspects have to be solved not 
only on the national level but internationally. These changes 
relate to e.g. sharing, data accessibility and ownership of data 
on a global scale.

• Allow patient contributions. For the circle of knowledge 
to be complete, patients will not only need an access point, but 
also possibilities to contribute with their own notes and data 
from self-measurements.

• Dynamic patient consent needs to be developed. Reg-
ulations regarding patient consent have to be developed in 
light of new possibilities enabled by Big Data analysis so that 
old data can be used for new purposes as long as the patient 
consents to it. 

• Patients own their data. It is especially important that all 
stakeholders recognise patients as owners of their own health 
data. Patients should have access to their data and decide how 
it should be used, for research and sharing purposes, and by 
whom. 

• Children should have the right to obtain age-specific infor-
mation concerning ownership of data and consent to share 
their data. 

Summarising the perspectives
In the future, information systems must have the 
basic goal to support efficient translation of in-
formation into knowledge for the benefit of pa-
tients. This requires a number of major changes 
in organisation, work processes, information 
systems and competencies. Patients must be 
empowered and caregivers will have to change 
their attitudes towards patients who are now far 
better informed. Better use of data requires new 
competencies and skills that must be provided in 
education and training. Future cancer care will 
face new requirements. Information systems, 
e.g. patient record systems, and databases must 
be harmonised and build on common defini-
tions and structures. Systems must be modular 
and communicate via standardised interfaces. 
Entering data must be facilitated and partially 
automated. New data types supporting individ-
ualisation and equal care must be documented. 
Patients must be allowed to document their 
own experiences, status and preferences in an 
agreed-upon format enabling the data validation 
necessary for efficient and reliable care. Infor-
mation retrieval must be flexible and allow all 
stakeholders to access data that support their 
needs. Even though efficient access will be ena-
bled for all stakeholders, patients included, the 
data as well as the access to it must be protected 
and regulated. Decisions must be checked in 
relation to best available medical knowledge and 
evidence-based medicine and support shared de-
cision making between caregivers and patients.

Actions needed to reach the visions
The circle of knowledge comprises all the stake-
holders involved in the care process (i.e. nurses, 
researchers, patients, caregivers, physicians, 
industry and other healthcare professionals) who 
are engaged in healthcare. For this circle to be 
closed, everyone needs to be able to contribute 
with data as well as having access to it. In the 
future, even more data will be collected from 
diverse sources, e.g. patient-generated data from 
sensors, medical devices, or self-reported data 
on their experience. Healthcare professionals 
will also continue to collect and record data for 
docu mentation, some of which will occur manu-
ally (e.g., written, typed or even spoken), and 
some will be automatically recorded. 

A problem that may arise is that we thirst for 
knowledge, but ultimately drown in data. Al-
ready today a lot of data is collected that is never 
used. Algorithms or AI may help to analyse 
these “big data” and to communicate knowledge 
back to healthcare professionals and patients 
to support decision making and help to close 
the circle of knowledge. This being said, it will 
become more and more critical, as data reposito-
ries are growing in size, that we collect data that 
is likely to be used. 

Opportunities for telemedicine (e.g., having a 
quick consultation with an expert via video calls) 
are expected to become more popular. Increas-
ing data collection and storage also involve risks 
in terms of data security and privacy. 

The patient was seen as the owner of the data 
who needs to consent to what data is collected, 
how it is used and with whom it is shared.
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