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1. Introduction

The expansion of stable digital connectivity in rural Nordic regions has fuelled
innovation across various sectors. In the health and social care sector, distance
spanning solutions offer a novel opportunity to provide better, more accessible,
efficient and sustainable services, particularly to people in underserved areas.

The project “Integrated Healthcare and Care through Distance Spanning Solutions”
(iIHAC) has been looking into the different aspects surrounding the provision of
remote care services, ranging from questions on sustainability (Melkas et al., 2024)
over regional development (Lundgren et al., 2020) to governance (Gustafsson &
Dannapfel, 2024). This discussion paper contributes to the body of findings that has
resulted from iHAC by examining the dimension of digital inclusion. Drawing on
data collected in the context of two other research projects funded by the Nordic
Council of Ministers, "Digital Inclusion in Action” and the "Nordic-Baltic 5G
Monitoring Tool", this report aims to unearth some of the factors that need to be
taken into consideration to ensure an inclusive rollout of distance spanning health
solutions in the Nordic countries. It further aims to provide directions for future
investigations into the inclusion dimension of digital health and care services.

This paper focuses on four of the five Nordic model regions identified in the iHAC
publication "Integrated Healthcare and Care through distance spanning solutions —
for increased service accessibility” (Redseth et al., 2022): Pgijat-Hdme, Finland,

Ejallabyggd,_Iceland, Agder, Norway and Norrtdlje, Sweden.

2. Background: Digital Inclusion

In the Nordic countries, there is no unifying definition of digital inclusion or its
antonym, digital exclusion. A report commissioned by the Nordic Council of
Ministers from 2022 came forward with the following ambitious framework to
define the term: "Digital inclusion is prevailing when all people, including the most
disadvantaged and vulnerable groups, have access to and the ability to use
information and communication technology related to public sector services."
(Monitoring Digital Inclusion in the Nordic-Baltic Region, 2022). It needs to be noted
here that this definition focuses on digital public services and omits the role played
by private digital actors and services in attaining a digitally inclusive society.

What should be retained from this definition is the fact that access and ability lie
at the heart of the digital inclusion debate. To understand which groups are most
affected, the report further identified seven groups at risk of digital exclusion, later
refined in the context of the "Digital Inclusion in Action project” into six groups (1)
older adults, (2) young people, (3) individuals with disabilities, (4) immigrants, (5)


https://nordicwelfare.org/pub/Integrated_Healthcare_and_Care_through_distance_spanning_solutions_v4/ecosystem-model-with-citizens-needs-in-focus.html
https://nordicwelfare.org/pub/Integrated_Healthcare_and_Care_through_distance_spanning_solutions_v4/front-runner-municipality-within-elderly-care.html
https://nordicwelfare.org/pub/Integrated_Healthcare_and_Care_through_distance_spanning_solutions_v4/joint-health-care-effort-ensures-welfare-technology-integrated-into-services.html
https://nordicwelfare.org/pub/Integrated_Healthcare_and_Care_through_distance_spanning_solutions_v4/health-and-social-care-where-you-are-a-seamless-chain.html

socially vulnerable individuals and (6) rural communities. While this list of
vulnerable groups helps to study, identify and address barriers to digital inclusion,
one also needs to highlight the intersectionality and situational nature of digital
exclusion. The encountered barriers may differ from individual to individual within
the same group dependent on inter alia gender and class but also the specific
circumstances of a situation where digital exclusion is experienced. The individual
contexts that define challenges that a group or an individual faces may further
differ from country to country, from region to region (Wendt-Lucas et al., 2024).

The Nordic countries rank high in various studies on digitalisation. These include,
for instance, the European Union's Digital Economy and Society Index (DESI) or
the UN's E-Government Development Index (EGDI). In the 2024 DESI, which
includes data from the 27 member states of the European Union (EU), the three
Nordic EU countries Finland, Denmark and Sweden where among the top six
countries regarding the share of the population using the Internet and the share
of people with at least basic digital skills. They were also in the top ten regarding
digital public services for citizens (see Table 1). Paradoxically, past studies have
shown that the high degree of digitalisation has also reinforced the
marginalisation of vulnerable groups, see e.g. (Coles-Kemp et al., 2018). A lack of
digital capabilities, and access problems linked to connectivity itself but also to
available hardware like computers or inclusive digital interface design has been
shown to hinder certain groups from accessing essential public services and
information (Jessen et al., 2024). This can have an impact on, inter alia, overall
quality of life (Alhassan & Adam, 2021) but also the ability to benefit from the
rising number of eHealth services (Kaihlanen et al., 2022). When examining
distance-spanning health and care solutions it is hence crucial to evaluate
possible factors that might affect an inclusive rollout and use of these digitally

enabled healthcare and care solutions, particularly in rural regions.

Denmark Finland Iceland* Norway** Sweden
Share of individuals using the
97,47% 95,45% 98% 99,0% 96,87%
Internet
Share of the population with at
.. . 69,62% 81,99% 91% 89% 66, 44%
least basic digital skills
Share of the population with
.. ) 39,37% 53,63% 55% 8111% 36,51%
above basic digital skills
Digital public services for citizens 84,24 90,61 93,28
Score Score N/A N/A Score O
0 to 100 0 to 100 to 100

Table 1: All data except Iceland and Norway from the DESI 2024 (European Commission, 2024), Iceland*:
(Eurostat, 2021, 2024; World Bank, 2022). Norway**: (Berg, 2021; Datareportal, 2024; Forvaltningsdepartementet,
2024).



3. Methods and Data

This report builds first and foremost on data collected within two projects:
"Digital Inclusion in Action” and the “Nordic-Baltic 5G Monitoring Tool", both
funded by the Nordic Council of Ministers (Nordregio, 2024b, 20240a). The data
includes information on the status of the rollout of 5G connectivity as well as
demographic and socio-economic data. The data from the two projects is
supplemented with insights drawn from national statistical databases, grey
literature and academic publications.

4. The Four Model Regions

The following sections will zoom in on the four previously identified model regions
(Radseth et al., 2022). Besides a focus on the respective digitalisation
programmes for health and care services, digital accessibility and different socio-
economic aspects will be taken into accoun to examine potential digital exclusion
risks.
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a. Pdijat-Hame wellbeing services county, Finland
Pdijat-Hdme is a region in Southern Finland, composed of 10 municipalities, with
approximately 204,000 inhabitants (2023). Its capital city Lahti is located just over
100 km from Helsinki. Other towns in the region include Heinola and Orimattila. The
regional economy is diverse, with more than a third of employment provided by the
social and health services and industry sectors. Notable industries include furniture
manufacturing, beverage production, clothing, drainage pipes, plastics, sawmills,
and environmental technology (The Regional Council of Paijat-Hame, 2024).

The Paijat-Hame Wellbeing Services County, established in 2023 as part of the
Healthcare and Social Services Reform, is tasked with organising and providing
healthcare across the region. This move transitioned service provision from
municipal and hospital districts to wellbeing services counties (NWC, 2022).

Pdijat-Hdme is a pioneer in remote care in Finland and has incorporated technology
extensively into its home care services. Using, for instance, medicine robots to serve
regular clients, enhancing care delivery. The initiative also cooperates with actors
doing on-the-spot visits, using e.g. tablet computers, video calls, automated
medicine dispensers and e-locks (Interreg Europe, 2020).

Additionally, the Pgijat-Hame Wellbeing Services County's KOHTI project—part of
the national KATI program!™—focuses on integrating technology into home care.
The KOHTI model, which particularly targets the elderly, emphasises customer
involvement rather than patient care, reflecting its social welfare foundation. It
tests various technologies to boost staff well-being and competency and engages
customers in their care processes. The KOHTI model explores the entire lifecycle of
technologies used in home care—from prototype development to discontinuation—
focusing on user experience and a customer-centric approach (NWC, 2022).

1. The goal of the national KATI programme is to support smart ageing and offer technology
enabled home care. KATI stands for “Kotona asumista tukeva teknologia idkkaille”, which
translates to “Technology Supporting Home Living for the Elderly” in English.



Map 1: Percent of households with access to 5G at 100 mbit/s downlink in the four model regions. Data obtained
from the respective national authorities: Denmark 2023, Finland 2023, Sweden 2023, Norway 2022, Iceland 2023.



Digital Connectivity

The successful implementation of e-health solutions relies extensively on stable and
reliable digital connectivity. As of 2023, the majority of municipalities in the Paijat-
Hame region boasted 5G access with speeds of 100mbit/s, with over 70% of
households connected (see Map 1 and Map 2). However, in three of the
northernmost municipalities, the 5G coverage ranged from 50% to 70% at 100
mbit/s (Nordregio, 2024b)!2.

Map 2: Percent of households with access to 5G at 100 mbit/s downlink, P&ijat-Hame, Finland, 2023.

Groups at Risk of Digital Exclusion

The aging population is a significant concern in the Pgijat-Hdme region. The old age
dependency ratio lies at 40,5% (see Map 6), which is slightly higher than the
national average of 37,8% in Finland (Eurostat, 2024). Moreover, the three

2. Although 5G coverage is not essential for accessing digital health and care services, it serves
as an indicator of the availability of high-speed mobile internet connectivity at the time this
data was retrieved. Broadband internet access and other mobile data options may also be
sufficient for utilising the discussed digital services. This consideration applies to all regions
covered in this paper.



northernmost municipalities within this region have an even higher old age
dependency ratio, exceeding 70%. The average age in the region is 45.2 years which
is above the national average of about 43.3 years (Statistics Finland, 2023).

The share of individuals with a foreign background lies between 2% and 4%
throughout the region, except for Lahti where it is 8.6%. There is a strong
correlation between education level and poverty rates. The three northernmost
rural municipalities report both the highest rates of low educational attainment
(37-38%) and the highest proportion of the population at risk of poverty (18-20%)
(Nordregio, 2024a).

In the Finnish model region, the northernmost municipalities face significant socio-
demographic and economic challenges, which are intensified by their remote
locations far from the regional centre. This distance complicates the delivery of
high-quality health and social care. In this situation, promoting digital inclusion and
enhancing the quality of remote care are crucial for effectively tackling these
disparities.

b. Fjallabyggd municipality, Northeastern region, Iceland

The Fjallabyggd municipality, situated in the northernmost part of Iceland, has a
population of 1,973 (Statistics Iceland, 2024). The largest town within the
municipality, Siglufjordur, is linked with Olafsfjéréur by the 11 km Hédinsfjérdur
Tunnels, which were inaugurated in 2070 (The municipality of Fjallabyggd, n.d.) This
municipality faces a growing proportion of elderly residents, prompting initiatives
to improve and innovate elderly care through integrated care services and
technology (NWC, 2022).

Fjallabyggd is aiming to be a national leader in providing elderly care services by
harnessing digital and distance-spanning solutions. The municipality is increasingly
deploying remote healthcare technologies and improving the integration of social
services, home care, and health services. It has entered a cooperation agreement
with various regional and national entities to develop integrated health and social
services for the elderly and facilitate data sharing between health and social care
sectors (NWC, 2022).

A key initiative is the Hatindur 60+ project, which seeks to develop healthcare and
care services that bolster the independence, as well as physical and social health of
elderly residents, enabling them to remain in their homes longer. This project is a
collaborative approach, involving multiple stakeholders including VelTek (Health and
Welfare Technology Cluster of the North), the Healthcare Institution of North
Iceland - HSN, the Icelandic Association of Local Authorities, and the Ministries of
Health and Social Affairs. This network of partnerships underscores Fjallabyggd's
commitment to integrating and enhancing care services through innovative
technologies and community-coordinated care, positioning it at the forefront of
integrated elderly care in Iceland (Integrated Health and Care, 2024).
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Digital Connectivity

As of 2023, 98% of households in Fjallabyggd were covered with 5G at 100mbit/s at
100mbit/s downlink (see Map 1 and Map 3) (Nordregio, 2024b).

Map 3: Percent of households with access to 5G at 100 mbit/s downlink, Fjallabyggd® municipality, Northeastern
region, Iceland, 2023.

Groups at Risk of Digital Exclusion

The old age dependency ratio in Fjallabyggd municipality is 23%, which is
comparable to the national level (Nordregio, 2024a and see Map 3). Yet, the
average age in the municipality lies at 44.2 years which is higher than the average
age on a national level in Iceland which is 38.8 years as of 2024 (Statistics Iceland,
2024).

The share of individuals with a foreign background is 30%. Approximately 33% of
the population in the municipality has low educational attainment, and 9% are at
risk of poverty (Nordregio, 2024a).
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c. Agder, Norway

Agder is a county (fylke) in the southern part of Norway that consists of 25
municipalities. Its administrative centre is Kristiansand. About 320,000 people lived
in Agder in 2024 with 80.2% of the population living in the county's most densely
populated areas (Statistisk sentralbyrd, 2024b). There are three main hospitals in
the county which are located in the two largest cities, Kristiansand and Arendal, as
well as in the smaller town of Flekkefjord in the western part of Agder. The umbrella
organisation, Sgrlandet Hospital, has been engaged in the adoption and
advancement of e-health solutions for the region since 2013 (Radseth et al., 2022).

In 2016, the Regional Coordination Group (RCG) for e-health and welfare
technology was established with the goal to widen and deepen the integration of
welfare technology into its health infrastructure to provide reliable care services to
anyone in need. The "E-health Agder 2030" programme provides the official
framework for these ambitions (ibid). Some of the technologies and measures in
use today include municipal response centres which receive alarms from installed
door alarms, bed sensors, epilepsy sensors etc. Furthermore, Agder offers patients
with a variety of conditions digital home follow up appointments (University of
Agder, 2024).

While only roughly 20% of the county's population lives in the countryside, the
distances travelled by patients and care providers from and to rural areas are
considerable as all three main hospitals are located along the coastline. This is
amplified in some of the county's regions where the local topology is shaped by
fjords or mountain ranges.

Digital Connectivity

For a seamless and inclusive implementation of the e-health solutions listed above
and others, stable and reliable digital connectivity is crucial. In 2022, the rollout of
5G in Agder was still in its early stages. Only Kristiansand municipality offered 75%
of households 5G access at 100mbit/s, followed by Arendal municipality where 15%
of households had access to 5G at the given speed, and Grimstad where 2% of the
households benefited from 5G access at 100mbit/s (see Map 1and Map 4). The
other 22 municipalities remained underserved in terms of 5G mobile connectivity
based on the data received in 2022 and had to rely on lower speeds, broadband
connectivity or earlier generations of broadband cellular networks (Nordregio,
2024b).
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Map 4: Percent of households with access to 5G at 100 mbit/s downlink, Agder, Norway 2022.

Groups at Risk of Digital Exclusion

In Agder County, there are four municipalities where the old age dependency ratio
lies over 40% (see Map 1and MAP 4).[3] In all other municipalities, this value lies
between 20% and 30% or 30 % and 40% respectively. With an overall average age
of 41.2, Agder is close to the Norwegian average of 41.3 (Statista, 2024; Statistisk
sentralbyrd, 2024a).

The share of individuals with a foreign background lies between 10 and 20% in most
of the county. Only in Bykle municipality, 21.11% of the population has a foreign
background while Haegebostad (7.89%) and Bygland (8.98%) are municipalities
where the share of individuals with migration background lies under 10%
(Nordregio, 2024a).

Looking at education levels and the share of the population who are at risk of
poverty, three counties stand out including Bykle (lower education 18.62%, poverty
9.50%), Valle (lower education 21.17%, poverty 8.80%) and Sirdal (lower education
21.56%, poverty 610%) (Nordregio, 2024q).

In conclusion, it becomes apparent that the population groups who might face

greater barriers to accessing digital health services due to socio-economic

3. Valle 41.96%, Bygland 43.04%, Amli 40,51%, Riser 44,68% (Nordregio, 2024a).
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circumstances and age live in the municipalities that lie the furthest from the
county's urbanised centres and main hospitals. It is hence those who might benefit
the most from distance spanning health solutions that might also struggle the
most to (meaningfully) utilise these digital services.

d. Tiohundra Norrtdlje, Sweden

Norrtdlje is the name of both a municipality and its largest town in the nethermost
part of Stockholm County. In December 2023 about 66,000 people lived in Norrtdlje
municipality. With its 2015 km?2 area, Norrtdlje is by far the largest municipality
within the county. In 2020, only about 33% of the municipality's population lived in
densely populated areas. The majority of Norrtdlje's inhabitants hence live in the
sparsely populated countryside.

In 2006, Norrtdlje adopted a social and health care plan that, to this date, is unique
in Sweden. By integrating the healthcare and social care sectors covered previously
by the county council and the municipality respectively, the “tiohundra” programme
aims to reduce administrative costs and provide better and more efficient services.
[“] Tiohundra AB is owned by the Municipal Association for Health and Social Care in
Norrtdlje, which is a collaboration between Region Stockholm and Norrtdlje
Municipality (Region Stockholm, 2023).

Tiohundra has integrated a number of technological solutions into its services.
These include, amongst others, the automation of administrative workflows,
remote monitoring with electrodes and the use of VR goggles to guide individuals
with neck injuries through training programmes (Leffler, 2023). Employing these
different digitally enabled strategies allows the programme to provide even less
mobile patients or people living in rural areas with better care. This further holds
the potential to reduce the care sector's carbon footprint in the municipality
(Melkas et al., 2024).

Digital Connectivity

In 2023, 58% of households in Norrtdlje were covered by 5G with a download speed
of 100mbit/s which is comparable to other municipalities in the Greater Stockholm
area (Nordregio, 2024b and see Map 1 and Map 5). Here it needs to be highlighted
that more than 13,000 islands that stretch out over the Stockholm archipelago also
form part of Norrtdlje municipality which might affect the overall average digital

connectivity of the municipality.

4. "Tiohundra” means ten hundred in Swedish. The name of the programme has historic origins.
In Viking times, the region was divided into ‘hundare’, which meant that a certain area had to
have a hundred men ready to trade. Norrtdlje belonged to “Tiundaland”, the land of ten
hundare (10100, n.d.).
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Map 5. Percent of household with access to 5G at 100mbit/s, Norrtdlje, Sweden, 2023.

Groups at Risk of Digital Exclusion

The median age in Norrtdlje was 45.0 years in 2023 which makes it the municipality
within Stockholm County with the highest median age (Statistikmyndigheten SCB,
2023). According to the Nordic and Baltic Digital Inclusion Indicator Mapping Tool,
the old age dependency ratio lies at 48.44% while 26.72% of the local population
are younger than 14 years (Nordregio, 20240 and see Map 6).

The unemployment rate in the municipality lies at 5.62% and is close to the
nationwide average. Yet, 13.10% are considered to be at risk of poverty and 21.61%
are considered to have a low education level. One fourth of Norrtdlje's population
has a foreign background (Nordregio, 2024a).

Norrtdlje is hence a municipality with a large rural and ageing population. It can
further be stated that considerable parts of the population are at risk of digital
exclusion due to their socio-economic status.

15



5. Discussion

Based on a previous classification of groups at risk of digital exclusion, several
areas where challenges pertaining to digital exclusion might arise could be
identified in all the four model regions. In most cases, the identified vulnerable
groups are simultaneously amongst the people who are most likely to rely on the
digital (health) care services offered in the model regions. For instance, in Agder,
the municipalities with a higher share of economically vulnerable inhabitants are
the ones located the farthest from the county’s three main hospitals. In Norrtdlje,
large parts of the population live in sparsely populated areas and have the highest
median age in Stockholm County. Data from the DESI further show that the level
of digital skills amongst the Swedish population aged 65 and higher is relatively low
(European Commission, 2024). In the Finnish model region, the municipalities with
the highest old age dependency ratio also have the highest poverty risk rates and
the lowest levels of educational attainment. Additionally, these municipalities are
the furthest from the regional centre, potentially exposed to higher physical

accessibility challenges.

Based on these insights, two main questions arise:

1. To what extent are the identified digital inclusion challenges affecting the
use of and benefits from distance-spanning health solutions in these

specific contexts?
2. Are these challenges already being addressed and if yes, how?

While these questions require further investigation in future in-depth studies, this
paper highlights several factors that should be considered in the context of these
future studies.

Focus on Connectivity and Digital Divides

This discussion paper has shown that varying degrees of access to digital
connectivity persist across and within the four model regions in question. It is widely
agreed that connectivity issues are one of the most important contributing factors
to the digital divide. Future studies on the integration of digital health and care
technologies should hence evaluate the effects of geographic connectivity
discrepancies in order to understand if these affect the uptake and inclusive use of
these innovative health solutions. In the case of Agder and Paijat-Hame, rural areas
had lower 5G coverage and a higher population share with lower education or
income levels. These factors might further aggravate digital exclusion due to a lack

in funds or skills needed to access the digital services in question.
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Age, Loneliness and Digital Inclusion

This review showed that the model regions have an aging population. Healthcare
requirements tend to increase with advancing age. Digital solutions may facilitate
access to a range of health and care services. However, several challenges need to
be considered. Looking at the most recent DESI data, it becomes apparent that the
overall level of digital skills is generally lower in the age group 65+ across the Nordic
and Baltic countries (European Commission, 2024). A UK study from 2019
highlighted that older adults who do not use the Internet also have several markers
of vulnerability, including lower income, mobility challenges or difficulties with
memory and concentration (Gulliford & Alageel, 2019). Furthermore, limited digital
skills among social and healthcare workers present an additional challenge in
achieving digital inclusion. Jokinen et al. (2022) identified a lack of technical
competence among staff—particularly older employees—as a major barrier to
digitalisation efforts within elderly care in Swedish municipalities. Therefore, special
attention should be given to the digital literacy of both elderly patients as well as
healthcare and social care personnel when designing digital health solutions.

17



Map 6: Old age dependency ratio percentage in the four model regions, all data 2023.
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Although personal interactions between care providers and older care receivers
might decrease with the integration of digital health solutions, several studies have
highlighted the beneficial impact of telehealth approaches in reducing loneliness
among older adults (Balki et al., 2022; Latikka et al., 20217). Yet, existing research on
digital tools and their effectiveness on combating loneliness remains limited
(Jokinen et al., 2022) and yields mixed results. A review by Hagan et al. (2014) found
that in half of the studies examined, new technologies significantly reduced
loneliness among older adults, suggesting the need to invest in innovative
technological interventions. At the same time, a review by Shah et al. (2020) found
no statistically significant reduction in loneliness through digital interventions. The
authors highlight that while digital tools can support social connection and reduce
loneliness in the short term, they should not replace in-person interaction.

Some studies also report negative outcomes from digital technology use among
older adults (Barbosa Neves et al., 2019). More research is needed to identify
effective solutions for different subgroups of older adults, especially vulnerable
groups such as ethnic minorities (Jokinen et al., 2022). A study conducted in the UK
in 2021 on intersectionality and the digital health divide in older adults found for
instance that black and minority ethnic females with poor social status got lower
quality of life and loneliness scores with regard to regular Internet usage compared
to white females as well as white and BME males, “showing inequalities in their
health outcomes” (Liu, 2021, p.3077). A 2022 report focusing on active and healthy
aging in a Nordic context further stresses how an intersectional analysis of social
differences and inequalities can help understand varying health outcomes amongst
the aging population in the Nordics (Cuadrado et al., 2022). The report describes
different indicators to be considered for such analyses, including overall socio-
economic status, physical activity levels and educational attainment levels.

Language Barriers

There is a considerable share of people with a foreign background living in the four
model regions in question. For instance, in Norrtdlje, one fourth and in Fjallabyggd,
about 30% of the local population has a foreign background (Nordregio, 20240).
While language skills vary significantly from individual to individual, potential
language barriers need to be taken into account in the rollout of digital health and
care solutions. Past studies have repeatedly identified language as a crucial
element regarding the successful and inclusive implementation of telehealth
solutions. Several studies have indicated that individuals with lower skills in the
local language were less likely to access digital health care services (Rasi, 2020;
Wang et al., 2018). While the digitisation of services in the health and care sectors
holds the potential of offering multilingual services, some services are still only
available with limited language options. The potential need to include professional
interpreters in digital consultations should also be considered (Smarr, 2024).
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Privacy and Security Concerns

There is a range of possible security and privacy concerns associated with digital
health and care solutions. These require further investigation also in the context of
the iIHAC project as vulnerable population groups might be affected by a higher
degree. Examples of relevant factors include a lack of private space to discuss
sensitive topics during digital consultations, reluctance to reveal living conditions in
digital consultations (Houser et al., 2023), lack of understanding or ability to critical
evaluate the privacy implications, for instance, regarding the installation of
cameras or the lack of skills to implement regular security updates. Other studies
have further raised concerns regarding lower levels of trust within certain
vulnerable groups based on previous experiences of stigmatisation in the
healthcare sector leading to mistrust in the confidentiality and security of digital
services (Talal et al., 2020).

Photo: Skyfish
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6. Concluding Remarks and
Outlook

This discussion paper has examined some key factors to be considered in future
research on the inclusive roll-out and integration of digital health and care services
across four model regions: Pgijat-Hame, Finland, Fjallabyggd, Iceland, Agder,
Norway and Norrtdlje, Sweden. The selection of these factors is informed by an
analysis of groups at risk of digital exclusion within each region. Although all four
countries, Sweden, Iceland, Finland and Norway, have demonstrated a commitment
to reducing digital exclusion - particularly in the context of public services access -
(Wendt-Lucas et al., 2024) there remains a notable gap in research specifically
addressing the inclusion aspects of digital health and care technologies in the
Nordic context.

While existing studies primarily examine broader digital inclusion initiatives, few
directly address equitable access to digital health and care services for all
population groups — particularly those with limited digital literacy, access or
engagement. Additionally, there is limited exploration of the current impacts of e-
health solutions on groups facing digital exclusion. This paper suggests that
understanding and addressing these inclusion dimensions is critical to ensure that
digital health services are accessible, effective and tailored to meet the diverse
needs of all demographic groups within the regions. Future research should,
therefore, prioritise an exploration of these factors, including (1) connectivity in
rural areas, (2) age and loneliness, (3) language barriers and (4) security and
privacy concerns, emphasising both technological and social barriers to access, as
well as strategies for enhancing digital literacy and engagement among groups at
risk of digital exclusion.
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