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Digital health :

“The use of information and 
communications technology in support of 
health and health-related fields”. 

Presenter Notes
Presentation Notes
Her er Who sin definisjon
Legg merke til formålet => Helse og helserelaterte områder. Det skal vi komme til bake til. 
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Time for action

Demographic change and health professional crisis => Sustainability is threatened => 

Presenter Notes
Presentation Notes
A white paper that got quite a lot of attention
Demographic change - more elderly and
Health professionals are becoming a scarce resource
Sustainability threatened
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Techno-optimism

Digital health interventions will support: 
• universal health coverage (UHC)
• health aims of the Sustainable 

Development Goals and strengthening of 
health systems

Presenter Notes
Presentation Notes
And in the face of the care crisis, there is the hope that technology will be a significant part of the solution. The WHO says that digital technologies contribute to important strategic goals
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E-health to self-manage and prevent

5

Presenter Notes
Presentation Notes
The most important person in the equation – the person who is also a patient
We need to be able to prevent and prepare for self-care
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How does e-health
matter ?

6

Presenter Notes
Presentation Notes
Before looking at inequalities 
Does the e- in e-health matter?



Abolish distance and time 

3 P modellen: Pasienter og profesjonelle i partnerskap 

Presenter Notes
Presentation Notes
E-health works by taking time and space out of the information access equation




Digital health services – how do they work?

Access to existing knowledge
Analysis – presentation – new
knowledgeCapture of new data – 24/7

Better information => Better basis for decisions => Better outcomes

Presenter Notes
Presentation Notes
So through access to 
Existing knowledge
And capture of new data in large quantiities – such as through sensors
And the analysis and presenation of new insights
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New users of health care data in new contexts

9

Presenter Notes
Presentation Notes
Information is power, and we are moving the information out from the institutions and 
Closer to the patient
And nowadays, we also add powerful data driven models that can provide decision support at the point of care



Changes in condition

Deterioration
Time

Well-being

Digitally facilitated active and 
independent living 

(ECM1)

Virtual clinical 
management 

(ECM2)
Clinical management  

@home, digitally assisted 
(ECM3)

Outmitted @home 
(ECM4)

Admitted at local 
community care 
facility (ECM5)

Hospitalised
ECM6

Epital Care Model (ECM)

The Epital Care Model

Allows detection of new problems in new
contexts

Phanareth, K., et.al.(2017). The Epital Care Model: A New Person-Centered Model of Technology-
Enabled Integrated Care for People With Long Term Conditions [Original Paper]. JMIR Res Protoc, 
6(1), e6. https://doi.org/10.2196/resprot.6506 

Presenter Notes
Presentation Notes
This allows us to see and engage with patients, 
Wherever they are – physically
But also wherever they are in their disease trajectory. 
Earlier – we only saw them when they had to come in for crisis management
Now we can see their data – and add just in time interventions and 
Hopefully prevent crises
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Information access
• New space
• At new times
• To other roles – pt or PC

Reconfiguration
• New meaning
• New actions

Reconnections
• New responsibilities => new roles

Reactions
Change of responsiblity, 
power , roles from «prior» to 
new information «owners»

Andreassen, H. K., Dyb, K., May, C. R., Pope, C. J., 
& Warth, L. L. (2018). Digitized patient–provider 
interaction: How does it matter? A qualitative 
metasynthesis. Social Science & Medicine. 
https://doi.org/10.1016/j.socscimed.2018.08.03
6. 

Presenter Notes
Presentation Notes
Respatialization:
An ensemble of social practices is defined by a set of spatial relations through which
participants associate each other with its existing components. In processes of practice
restructuring, these are reorganised as task reconfiguration requires participants to move
to new positions from which agentic investment can be accomplished.



Equitable

Presenter Notes
Presentation Notes
Everyone has an equal opportunity to access the apples. 



Gro Rosvold Berntsen

Digital health and 
Improved Equity

13

Presenter Notes
Presentation Notes
Rreview both improved and challenges of equity
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Professionals to professionals
Shared medical records – medication lists

• Useful for vulnerable groups and 
patients with chronic conditions

• Access to a core record/ shared EHR
• Useful in emergency situations
• Medication list sharing - avoid

medication errors

Breivik, E., Johansen, M., Bønes, E., Mørken, K., Lind, K. F., Jøsendal, A. V., Bjørvig, S., 
& Bergmo, T. S. (2025). Kunnskapsoppsummering om effekter av digital samhandling. 

Presenter Notes
Presentation Notes
Current usual care is poorly designed for patients with chronic conditions, and creates inequalities for this group.
 
Digital tools that allow professionals to access the full picture – especially the full mediciation list – are especially useful for patients with chronic conditions
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Patients – professionals
E-consultations (video, text, telephone)
• Especially useful for patients with chronic conditions, mental 

health issues and children,

• Useful for patients with long travel distances

• Those who are most satisfied and use it the most live in 
central areas and are well-educated

• Increased accessibility

• Save time and travel for patients

• Increased flexibility

• Better disease control

• Higher patient satisfaction,

• Reduced hospitalizations

• Better medication compliance

• Effective for treating PTSD, anxiety and depression

Breivik, E., Johansen, M., Bønes, E., Mørken, K., Lind, K. F., 
Jøsendal, A. V., Bjørvig, S., & Bergmo, T. S. (2025). 
Kunnskapsoppsummering om effekter av digital samhandling. 

15

Presenter Notes
Presentation Notes
Access to health profssionals through video text or telephone – again useful to patients who need the services often. 
Saves them from travelling to care units, less disruptions, and they can access care at their own convenience. 
This has now become quite clear that the list of benefits is long	
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Patient – system 
Patient portals  – access to your electronic health record

• Access to medical record, including test results
• May contact professionals.

• Useful to people with chronic conditions

• Positive effects on health-related quality of life, 
• Reduced care utilization

• Digital registration of appointments reduced no-
shows

16

Presenter Notes
Presentation Notes
Again – useful to patients who need health care the most. Learn about their own care, a pre-requisite for engagement and involvement in your crare. 
Again – a long list of positive outcomes. 
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The digital divides
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Primary digital divide

• Technical – internett 
coverage

• Affordability – smart 
phones or tablets

In Norway 2024:
• 5.99 mill mobile 

phones (107%)
• 5,6 mill individuals

(99%) have access to 
smartphone/ tablet

18

https://datareportal.com/reports/digital-2025-norway

Tilgang til mobildata i Norge Kartlegging ved utgangen av første halvår 2024. (2024). https://nkom.no/statistikk/statiske-
rapporter-og-analyser/_/attachment/inline/766457cb-8054-4fb5-972f-
43fa501f7444:77c347d65977df41ed5050538f04f7ed5659cbe8/2024%205%20Tilgang%20til%20mobildata%20i%20Norge.pdf

Dekning i spredtbygde strøk: 
95,9 prosent dekning ved utgangen av første halvår 2024.

Presenter Notes
Presentation Notes
Primary divide – first area of inequality we became aware of, was the structural and econcomic barriers towards access. 
Not a big problem in Norway today. 
sTill a problem internationally
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Secondary digital divide – Skills to navigate internet
• 10 % of norwegians need help with digital health services

• Operational skills 
• Formal
• Information skills
• Strategic skills

Predictors of internet skills: 
No gender difference
• Older
• Lower education
• Lower income
• Retiree or unemployed
• Low self-efficacy
• Learning style – “don’t like trial and error”
• Social support – network of mentors
• Disabilities – Vision, fine motor skills

19

• Eriksen, J., Hjermitslev, C. B., Tuulikki, V., Harðardóttir, G. A., Koch, S., Faxvaag, A., Kyytsönen, M., Viitanen, J., Lintvedt, O., Pedersen, R., Vimarlund, V., Nordheim, E. S., Reponen, J., & Nøhr, C. (2023). A Nordic survey to monitor 
citizens use and experience with eHealth. https://pub.norden.org/temanord2023-541/temanord2023-541.pdf

• Van Deursen, A., & Van Dijk, J. (2011). Internet skills and the digital divide. New Media & Society, 13(6), 893-911. 
• Reiners, F., Sturm, J., Bouw, L. J. W., & Wouters, E. J. M. (2019). Sociodemographic factors influencing the use of eHealth in people with chronic diseases. International Journal of Environmental Research and Public Health, 16(4), 645. 

Presenter Notes
Presentation Notes
While you may have access to the internet, this does not mean that  you feel comfortable using the internet for your own purposes. 

Operational skills – basic – opening browser, back - forward
Formal – navigation and orientation Links, Not be disoriented
Information skills - Staged approach to find information – search tools
Strategic skills – using the internet for strategic goals 


https://pub.norden.org/temanord2023-541/temanord2023-541.pdf
https://pub.norden.org/temanord2023-541/temanord2023-541.pdf
https://pub.norden.org/temanord2023-541/temanord2023-541.pdf
https://pub.norden.org/temanord2023-541/temanord2023-541.pdf
https://pub.norden.org/temanord2023-541/temanord2023-541.pdf
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Tertiary digital divide – E-health literacy => elicit benefit

20

Kayser, L., Karnoe, A., Furstrand, D., 
Batterham, R., Christensen, K. B., 
Elsworth, G., & Osborne, R. H. (2018). A 
Multidimensional Tool Based on the 
eHealth Literacy Framework: 
Development and Initial Validity Testing 
of the eHealth Literacy Questionnaire 
(eHLQ). Journal of Medical Internet 
Research, 20(2), e36. 
https://doi.org/10.2196/jmir.8371 

Lysbilde 21

Lysbilde 22

Lysbilde 23

Lysbilde 24

Lysbilde 25

Lysbilde 26

Lysbilde 27

Cheng, C., Gearon, E., Hawkins, M., McPhee, C., 
Hanna, L., Batterham, R., & Osborne, R. H. (2022). 
Digital Health Literacy as a Predictor of Awareness, 
Engagement, and Use of a National Web-Based 
Personal Health Record: Population-Based Survey 
Study. Journal of Medical Internet Research, 24(9), 
e35772. https://doi.org/10.2196/35772 

Presenter Notes
Presentation Notes
The tertiary digital divide – is to understand what it takes to use the internet and benefit from that use, for health purposes. 

Studies show that a low e-health literacy is associated with less use of digital tools for health purposes. 

This is important – because here we go through a whole range of propositions that all come together to support benefit of use
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Ability to process information : 
appraising and applying 
information to one’s own 
situation. 

Kayser, eHealth Literacy 
Framework:https://doi.org/10
.2196/jmir.8371 

Kayser, eHealth Literacy 
Framework:https://doi.org/10
.2196/jmir.8371 

Presenter Notes
Presentation Notes
Ability to process information : appraising and applying information to one’s own situation. 
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Engagement in own health : 
“Health has to be a priority in 

their lives compared with 
other issues” 

Kayser, eHealth Literacy 
Framework:https://doi.org/10
.2196/jmir.8371 

Presenter Notes
Presentation Notes
Engagement in own health : “Health has to be a priority in their lives compared with other issues” 
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Ability to actively engage with 
digital services “One should 

know the pitfalls on the 
Internet” (patient) 

Kayser, eHealth Literacy 
Framework:https://doi.org/10
.2196/jmir.8371 

Presenter Notes
Presentation Notes
Ability to actively engage with digital services “One should know the pitfalls on the Internet” (patient) 
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Motivated to engage with digital 
services benefits aligned with 
use, curiosity, courage, 
enjoyment 

Kayser, eHealth Literacy 
Framework:https://doi.org/10
.2196/jmir.8371 

Presenter Notes
Presentation Notes
Motivated to engage with digital services  benefits aligned with use, curiosity, courage, enjoyment 





Gro Rosvold Berntsen

Feel safe and in control “Need to 
feel that the technology is not 
driven by commerce (being tracked 
– big brother is watching you)” 

Kayser, eHealth Literacy 
Framework:https://doi.org/10
.2196/jmir.8371 

Presenter Notes
Presentation Notes
Feel safe and in control “Need to feel that the technology is not driven by commerce (being tracked – big brother is watching you)” 





Gro Rosvold Berntsen26

Access to digital services that 
work “The system should be 
(user friendly)” (patient). “afford 
to buy and use the technology” 
(patient). 

Kayser, eHealth Literacy 
Framework:https://doi.org/10
.2196/jmir.8371 

Presenter Notes
Presentation Notes
Access to digital services that work “The system should be (user friendly)” (patient). “afford to buy and use the technology” (patient). 
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Digital services that suit individual needs “ “Available in my language” 
(professional) and “understandable feedback, Universal design, Tailoring

Presenter Notes
Presentation Notes
Digital services that suit individual needs “ “Available in my language” (professional) and “understandable feedback, Universal design, Tailoring
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Fourth digital divide - Disengagement

Digital disengagement
• Approximately 10% - disengaged previous

users (not used last 3 months)

Reasons: 
• excessive complexity
• irrelevant/inappropriate content
• Overwhelmed by disease/ cognitive load
• Associated with poor health

Olphert, W., & Damodaran, L. (2013). Older people and digital 
disengagement: A fourth digital divide? [Review]. Gerontology, 
59(6), 564-570. https://doi.org/10.1159/000353630 28

Presenter Notes
Presentation Notes
So – now we have overcome all the digital divides and succeded in beneficial use of digital tools. 
Just to discover that even though you once used these tools, you may actually stop using them
This happens, more when you are ill, overwhelemd, disabled and find yourself with a too high cognitive load. 
It will happen to us – as we grow older, and less cognitively clear
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Fifth digital divide – Data driven biases in AI tools

Bias

• the presence of systematic 
misrepresentations, attribution errors, 
or factual distortions that result in 
favoring certain groups or ideas, 
perpetuating stereotypes, or making 
incorrect assumptions based on 
learned patterns.

• Underrepresentation
• Derogatory associations
• Reinforcement of dominant «normality» 
• Sterotyping

29

Ferrara, E. (2023). Should chatgpt be biased? challenges and risks of bias in large language models. arXiv preprint arXiv:2304.03738. 
Treviranus, J. (2018). Sidewalk Toronto and Why Smarter is Not Better*. https://medium.datadriveninvestor.com/sidewalk-toronto-and-why-smarter-is-not-better-b233058d01c8

 

Presenter Notes
Presentation Notes
Finally – the fifth digital divide actually deserves its own talk. 
This is the biases introduced by data-driven Artificial intelligence models. Especially the large language models. 

This happens because language encodes and captures the inherent biases and discriminations that exist in our societies. 
These data driven models – will then reflect …

I like this figure to the right here – because what AI-models do, is to reflect back to us what is in the middle here. If you belong to any of these datapoints on the outskirts of the dataset – the model will not reflect your reality

I wanted to see what these models would decide if they encountered some of my friends and colleagues who do things unexpectedly. I brought a capture of a friend of mine that propels herself backwards in her wheelchair. She has strong legs, but her movements are poorly controlled and while she can’t stand, she can move very fast by pushing her wheelchair with her legs and feet. Many people that encounter her in an intersection are tempted, and often do, grab her chair and try to push her back onto the sidewalk thinking she has lost control. When I presented a capture of my friend to the learning models, they all chose to run her over. I was told to try again once the learning models had been exposed to more data about people using wheelchairs in intersections. I was told that the learning models were immature models that were not yet smart enough to recognize people in wheelchairs, they would expose them to learning data that included many people using wheelchairs in intersections. When I came back to test out the smarter models they ran her over with greater confidence. I can only presume that they decided, based on the average behavior of wheelchairs, that wheelchairs go in the opposite direction.
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AI - Data poisoning

30

Large Language Models – trained on data from 
the open Internet
exposed to:

• unverified medical knowledge
• deliberately planted misinformation

Replacing just one million of 100 billion training tokens (0.001%) with vaccine
misinformation led to a 4.8% increase in harmful content (P = 0.03836),

Alber, D. A., Yang, Z., Alyakin, A., Yang, E., Rai, S., Valliani, A. A., Zhang, J., Rosenbaum, G. R., Amend-Thomas, A. K., Kurland, D. B., Kremer, C. M., Eremiev, A., Negash, B., Wiggan, D. D., Nakatsuka, M. A., Sangwon, K. L., 
Neifert, S. N., Khan, H. A., Save, A. V.,…Oermann, E. K. (2025). Medical large language models are vulnerable to data-poisoning attacks. Nature Medicine, 31(2), 618-626. https://doi.org/10.1038/s41591-024-03445-1 

Presenter Notes
Presentation Notes
Now reflections of th big normality is challenging enough. 
Now add deliberate misinformation. 
This paper illustrates what happens when datasets includ misinformation – either intentionaly or unintentioinally planted there. 

Data containing misinformation – can produce harmful content – as exemplified here: 
The authors tested the impact of replacing a small percentage of the training data with misinformation - …
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Presenter Notes
Presentation Notes
So – we now know that digital tools, are vulnerable to inequality. 
What to do about it ?
There is not simple quick fix. 
The first step is however to systematically gauge potential for inequity in any new service that we introduce. 
There are several frameworks that help you think about how inequality may occur, where digital environment is part of the bigger picture
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Mitigation of inequality challenges

32
Richardson, S., Lawrence, K., Schoenthaler, A. M., & Mann, D. (2022). A framework for digital health equity. Npj Digital 
Medicine, 5(1), 119. https://doi.org/10.1038/s41746-022-00663-0 

Presenter Notes
Presentation Notes
And knowning what the equality impact is, is half the answer to understanding what to do about it,. 
Again – no quick fix. The answer is to systematically sit down and analyze your digital tools and environment to understand how you can mitigate the inequalities you have identified. 
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Conclusion – One size fits none

• Digital solutions lower the threshold to care for 
many but not all

• The 5 digital divides – prevent beneficial use of
digital tools

• AI is a special case => societal inequalities intrinsic
in the foundations of the tool

• What to do: Systmatic Detection and Mitigation

Presenter Notes
Presentation Notes
With that i will wrap up, and i hope that you will remember one thing from this talk: 
One-size fits no-one. 

Digital solutions – improve equity in a numbe of areas
However inquality follows the same patterns as other health inequalities - language
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