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Abstract

Norway’s culture is rooted in egalitarian values and its harsh climate and remote districts have
forced it to invest heavily in digital health tools. This was recently increased because of the
COVID-19 pandemic, which has unintentionally led to inequity in digital health especially
among the disadvantaged groups. The aim of this study is to gain a deeper understanding into
the factors that impact equity in digital health in Norway by focusing on challenges the
disadvantaged face while using digital health tools. Evincing from the Digital Health Equity
Framework (DHEF) and relying on a qualitative exploratory case study approach, semi-
structured interviews were conducted and the respondents (N-8) were representative of
disadvantaged groups in Norway. They were chosen following the quadruple helix model to
represent citizens, academia, public authorities and industry experts in ICT. The findings
indicate that majority of respondents have challenges to access digital resources because of
financial constraints, access digital resources, knowledge on their use, financial restraints,
underlying beliefs and causal values. Hence, there is a need to invest more in these factors to

achieve digital health equity in Norway.
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1 Equity in Digital Health: The case of Norway

Health remains the most essential part of human life. Health as defined by the World
Health Organization (WHO) 1946 constitution is “...a state of complete physical, mental
and social well-being and not merely the absence of disease or infirmity” (WHO 1946),
remains the most important part of human life. It is ensured through comprehensive
healthcare values founded on primary health care (PHC) and other factors beyond the
healthcare system. These entail the provision of healthcare by promoting, preventing,
treating and rehabilitating those affected. The importance of healthcare is further
highlighted by the WHO (1986) Ottawa Charter, which places the responsibility to
promote it on the entire society. In addition, the 1993 World Bank (WB), World
Development Report, underscores the importance of investing in healthcare of
households as a contributory factor to economic growth. By improving the health status
of households, states address issues of poverty and inequities in their economies (WB,
1993). Notwithstanding the importance attached to healthcare over the last decades,
variances in healthcare access, understanding and outcomes remain ubiquitous among

households and communities (Lawrence 2022) regarding the demand for research.
1.1.1  Context

Norway’s population is about 5.3 million people with the country having an elongated
shape covering a surface area of about 400,000 sg.km (Alami et al. 2017) accompanied
by the harsh climate and remote districts. This has forced Norway to invest in information
and communication technologies (ICTs) in its healthcare system to enable equitable and
continuous access to healthcare (Zaboni and Wootton 2016). This is complemented by
the Norwegian Public Health Act’ that aims to improve equity in health by addressing the
social gradient in health (Lundberg and Lind 2021). According to the Institute of Health
Equity (2021), the social gradient is a term used to explain the phenomena in which
persons with lower socioeconomic status and are less advantaged have worse health (and
shorter lives) than those with higher status and are more advantaged (Institute of Health
Equity 2021). According to Smith et al. (2015), even though Norway did not explicitly
adopt a health policy until 2007, it had been doing the ‘right thing’ by having increased
wealth and social policies like generous parental leave, generous out-of-work benefits,
free childcare and free education for its citizens (Smith et al. 2015). Although these

practices entrench the egalitarian nature of its policies and laws, it raises questions that



inspired this research. These include; Why digital health inequality when the country is
considered to be doing the ‘right thing’ especially due to the increased wealth and being
a welfare state which would directly imply a reduction in health inequalities. It continues
to puzzle policymakers and observers why inequalities in mortality have been rising ever
since the 1960s which has become to be known as a public health dilemma (Smith et al.
2015). Research by Clarsen et al. (2021) identified large differences in the life expectancy
in Norwegian municipalities and in socioeconomic profiles within specific counties. The
authors go on to mention that the persistence of social inequalities in mortality in the
Nordic welfare states has been characterized as a paradox, the same puzzle that Smith et
al. (2015) mentioned. Although this topic has received enormous political attention in
Norway, it has not been studied in depth. Norway like many other countries in the World
continues to face inequities in telemedicine services across its regions and society. Hence,
the aim of this study is to explore and understand the factors that lead to digital health
inequity by applying the case of Norway, one of the first countries to adopt digital health
in the World.

1.1.2  The Problem

Digital health tools are software applications developed for the purpose of improving
healthcare services and access to these services, but it can also harm health equity if
digitally enabled ecosystems move forward without proactive engagement, planning, and
implementation (Lyles et al. 2021; Marwaha et al. 2022). According to WHO (2019),
there is a shortage of research on the level of equity in digital health and the unintentional
exacerbation of inequity in the use of digital health tools specifically during the COVID-
19 pandemic. This is intensified by divergences in socioeconomic profiles. Furthermore,
Clarsen et al. (2022) stated that there are large differences, which are evident in the
socioeconomic profiles within specific counties for instance, lower occupational status
was associated with increased health problems, with a prevalence ratio of 2+0 for
perceived poor health between men with the highest and lowest status (Clarsen et al.
2022).

The increase in digital health services as a result of COVID-19 has led vulnerable groups
in Norway to continue to experience digital exclusion. Accordingly, this has become a
societal problem that conflicts with the egalitarian nature of Norwegian society. This is

aggravated by the inequality in factors that constitute the environment in which persons



live, work and conduct most of their life activities. The imbalance in health access
continues to widen in Norway despite efforts to ascertain and address unequal social
determinants of health (SDOH) that interact with digital determinants of health (DDOH).
Although knowledge of the problem now referred to as the puzzle exists, with the gap
receiving much political attention there is no deeper investigation asking ‘why’?
Therefore, this research intends to fill this gap by identifying and understanding the cause

of elements that lead to digital health inequities in Norway.

The research will provide insights into how health inequity in routine medical care can
be reduced through addressing factors that different sector representatives especially in
marginalized groups face while using digital health solutions. Since digital health
exclusion has become a societal issue undermining Norway’s egalitarian ideals, it will
also help in drafting policies to promote cohesion to minimize societal tensions. More
specifically, the purpose of this research is to provide intervention points for strategic
public policies that will foster health equity through the creation of digital health tools.

1.1.2.1 Research Questions

This section presents the research questions | am proposing to guide my research. The
main research question is “What key factors impact equity in digital health in Norway?”

The sub-questions below will aid in answering the main research question: -
a) What are the factors that affect equitable access to digital health in Norway?

b) What is the difference in the use of digital health solutions between advantaged
and disadvantaged groups? This will focus on the different perceptions of sector
representatives in marginalized groups with reference to the quadruple helix
model.

¢) What are the immediate and long-term impacts of digital health applications on

equity in healthcare?
Each research question will be followed by recommendations.
1.1.3  Significance of the Study

1) The study will help to shape policy on the contentious issue of multiculturalism



especially on how to promote digital health equity among the advantaged and
disadvantaged groups in Norway.

2) It contributes to understanding the impact of digital health solutions on equity by
evaluating the short and long-term effects of digital health on equity, both pre and
post-pandemic.

3) This study adopts a broad framework as a foundation for digital health equity policy

for policymakers when developing and planning future digital health tools.
1.1.4  The structure of the work.

Chapter One: This chapter discusses the introduction to the study by providing the
research background, the problem, the main research question and the study objectives

and chapter outline.

Chapter Two: It presents the theoretical background of the study by reviewing the extant
literature on the topic. The chapter reviews the main theories used in understanding digital
health inequity. It reviews the empirical literature and details the health infrastructural

arrangement of Norway and lastly the conceptual map.

Chapter Three: Discusses the methodology of the study. This section explains the

methods applied especially the case study method that follows a qualitative approach.

Chapter Four: Part 1. Presents the document analysis and discusses the findings. It
highlights the major findings of the study explaining the significant study results in
relation to the literature. Part 2. Presents the analysis of the interview questions, findings

and summarizes the important research study conclusions.

Chapter Five: Provides the conclusion as well as the theoretical and practical
contributions of the study with its implication for future research.



2 Theoretical background

2.1 Introduction

This section presents the theoretical background on the topic of digital health equity. The
section discusses the literature on frameworks applied to measure equity in health
especially digital health equity and its interactions with socio-economic determinants of
health that are believed to be the cause of digital health inequity in Norway. The section
is divided into four main sections. The first section presents the main terms, followed by
the theoretical background, then the empirical literature on the subject the fourth section
presents the case of Norway and discusses the socio-economic determinants of health and

lastly conceptual framework and the conclusion.
2.2 Definition of main terms

Digital health has been defined by the US Food and Drug Administration (FDA) as, the
use of information and communication technologies (ICTS) in medicine and other health
professions to manage illness, and health risks and promote wellness (FDA 2020). This
brings about a convergence between the digital, physical, and biological environment in
healthcare. Digital health encompasses electronic health records, computerized provider
order entry, remote care, and telehealth together with the use of artificial intelligence,

personalized medicine, connected care, and smart health (Jandoo 2020).

Digital health has immense benefits both for patients, doctors, and providers, these
benefits include financial benefits for the providers of the digital solutions, patients save
money that would have been spent on aspects like travel costs to the health professional.
Digital health has also been reported to increase efficiency in healthcare, improved access
to personal health information and patient information, making medicine and care more
personalized by capturing continuous data on individuals and populations that
complement the data on individuals (Perakslis and Ginsburg 2020).

Although digital health has had substantial benefits, there is the other side to the coin,
which is the shortcomings of digital health. These include the fact that digital health has
exacerbated inequities in health, its access, provision and care, especially during the
COVID-19 pandemic when healthcare providers predominantly switched to virtual care

(Shadmi et al. 2020). Another shortcoming of digital health is the aspect of trust that



patients have whilst sharing their personal data with these health systems, but this

research will focus on the topic of inequities in digital health.

Equity in health is the absence of systematic disparities in health or, in the major social
determinants in health between groups with different levels of underlying social
advantages and disadvantages (Braveman and Gruskin 2003). These disparities are for
example in the level of wealth, level of power, level of prestige, race, gender, location,
level of education, and time (Marcin, 2021). The current COVID-19 pandemic has
highlighted the inequities that are currently present in digital health (Marcin, 2021).
Before the pandemic, there was a solution to walk into the health centre and get medical
assistance but with the pandemic restrictions, there was a massive immediate shift to
digital solutions. Research done by Dr. Marcin has shown that there are geographical
barriers, access to internet barriers, education level, language barriers, and race in the use
of digital health (Marcin 2021).

2.2.1  Health Inequities

Health inequalities (disparities) delineated as ‘differences in the burden of disease, injury,
violence, or opportunities to achieve optimal health experienced by socially
disadvantaged populations,” tend to be influenced by race or ethnicity, geographic
location, sex, socio-economic status and other social factors (CDC 2008). In some cases,
these health differences are a result of disparities in individual attributes like biology,
physiology, social and structural factors that ensue in social disadvantages on persons or
the populace. These disparities lead to political, economic, and health inequities defined
as ‘systematic differences in the health of groups and communities occupying unequal
positions in society that are avoidable and unjust’ (WHO 2022). These are also influenced
by other conditions in which people are brought up, work, and are inexplicably distributed

resulting into a situation of inequity, which undesirably affects health and healthcare.

Despondently, WHO (2021) states that half of the population in the World does not
receive and even have access to the health services they need. "Critical to this fright, there
IS a rise in practices, policies, and laws that promote health equity, which is aimed at
reducing and eliminating disproportions in health> (WHO 2021). Hence, health equity is
affected by the uneven distribution of social determinants of health (SDH) leading to

social injustice and health inequity among people. Identifying the factors that lead to



health inequity helps to pinpoint what to target to bring health equity and equality.
Solutions to these challenges have been sought through digital health and the design of
digital health tools, which is “the field of knowledge and practice associated with the
development and use of digital technologies to improve health” (Gwatkin 2000). These
are seen as solutions to health inequities because they strengthen connectivity and
improve accessibility. Broadly, they involve the application of “wearable devices, mobile
health apps, artificial intelligence, internet, machine learning, blockchain, and other tools

that enable storage as well as analysis of data” (Lawrence 2022).

The need for digital health has been underscored by Corona Virus (COVID-19) health
crisis. COVID-19 compelled healthcare providers to limit their physical contact with
patients to reduce spreading the virus by resorting to telehealth and remote patient
monitoring (Crawford and Serhal 2020; Lewis 2021). This global shift to the use of
digital solutions and services has not only been in healthcare but sectors such as travel,
education and employment sectors. Each sector has its own corresponding positive and
negative impacts due to the digital transformation. Likewise, there has been a substantial
impact on patients and healthcare professions in the digital transformation of health
services (Azzopardi Muscat and Sgrensen 2019). According to Carolina et al. (2014)
digital technologies have provided almost full interconnectivity among all humans and
they should be used to meet key challenges to ensure that health is created and that it

spreads to reach every person on earth.

While digital health innovations have been seen to improve health results, patient safety
and experiences, they may have unintentional results for socially side-lined groups
leading to inequity in digital health (Barros et al. 2018). This has created a digital divide
between those who have access to the technologies and those without. Despite the
existence of some studies that focus on frameworks to measure digital health access
(Dover and Belon 2019; Karri and Yarra 2020), there is a paucity of studies that look at
the relationship between equity in digital health, health equity and Digital Determinants
of Health (DDOH) across different socio-economic and socio-cultural contexts. As a
consequence, the study applies the case study of Norway, which is founded on egalitarian
values of social equality, equal rights for all people and the belief in equal distribution of
wealth, equal access to opportunities, generosity and universally provided welfare

arrangements (Smith et al. 2015) to examine these inequities.



2.3 The Theoretical Background

Various theoretical models have been advanced to capture the social determinants of
digital health (Dover and Belon, 2019; Crawford and Serhal, 2020; Kaihlanen et al, 2022).
The dominant frameworks that are applied to capture the impacts of factors on digital
equity are the information System success model, the DeLone and McLean (D & M)
model, the Unified Theory of Acceptance and Use of Technology (UTAUT?2) plus the
Digital Health Equity Frameworks (DHEF).

D & M model consists of six IS success variable constructs which are, system
quality (ease of use, integration and learning, system flexibility, response time and
system reliability), service quality (desirable characteristics including empathy, and
communication), information quality (information, understandability, accuracy, added
value, data security, completeness and usability of information), intention to use, user
satisfaction, Net benefits which are both individual impact, and organizational
impact (Ojo 2017), (Van Cauter 2016). The model assumes an interdependency between
the success factors, that is, the existence of a system, service and information quality
affect the use of intention to use and user satisfaction which does or does not yield
individual or organizational benefits (\Van Cauter 2016). This further affects the continual
use of a system, which highlights the iteration that is the success of an information system
(Ojo 2017). Use may affect positively or negatively user satisfaction, the opposite can
also occur (Van Cauter 2016). Next, both use and user satisfaction are direct antecedents
of individual impact, while finally, the impact on individual performance should have

some organizational impact (Ojo 2017), (Van Cauter 2016).



The figure below illustrates the D & M information system Success Model

Information l
quality \
Intention
to use Use \
1
Net

System

quality benefits

User

e satisfaction
ervice
quality / T

(DeLone and Mclean 2003)

Fig. 1 The D & M Model

UTAUT?2 is used to investigate the acceptance of a technology (Nordhoff et al. 2020).
UTAUT2 assumes that an individual’s behaviour intention is influenced by the
performance and effort expectancy, social influence, facilitating conditions, hedonic
motivation, price value and one’s habit (Nordhoff et al. 2020). Furthermore, UTAUT2
puts into consideration the factors of one’s age, gender and voluntariness to use a

technology (Chang, 2012).
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The figure below illustrates UTAUT2.

Performance
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. F Intention “_/__,_-r Behaviar
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Motivation 4, Effect an use behaviar is
moderated by age and experience.
5. Mew relationships are shown as
darker lines,
Price \Value
Habit
Age Gender Experience
(Tamilmani et al. 2021).
Fig. 2 UTAUT?2

However, these frameworks manifest a number of short comings hence their limited
predicative powers when applied on their own. According to Guy and McCandless
(2012), the idea of social equity is rooted in each person’s incontrovertible rights to health
care. This is in sharp contrast to the belief one person is perhaps better than another that
led to a theory of social equity. This was aimed at putting into consideration all the social

and economic factors that impact on people in society (Guy and McCandless 2012).

It is in the context of achieving broad social equity, that Svara and Brunet (2005)
suggested an operational delineation that entails “The fair, just and equitable management
of all institutions serving the public directly or by contract, and the fair, just and equitable
distribution of public services, and implementation of public policy, and the commitment
to promote fairness, justice, and equity in the formation of public policy” (Svara and

Brunet 2005).

Hence, digital health is sociotechnical because it also includes the technical domains of
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digital health that is; Artificial Intelligence (Al), Decision Support Systems (DSS), and
machine learning. To jointly include all aspects of this socio-technical system with human
focus, participation and research, digital health becomes sociotechnical. The socio-
technical theory at the core has the idea that the design and act of any organizational
system can only be understood and improved if both ‘social’ and ‘technical’ aspects are
brought together and treated jointly and interdependently as parts of a multifaceted system
(Hendrick 2009).

2.3.1 Digital Health Equity Framework (DHEF)

The DHEF and the health equity measurement framework by Dover and Belon (2019),
incorporates a number of social, cultural, and economic factors that impact health and
well-being as well as the interactions among these factors to measure health equity
(Crawford and Sehral 2020; Dover and Belon 2019). It was refined by Crawford and
Sehral (2020), for academics to broadly capture the impacts of social aspects on health
by measuring digital health equity factors (Crawford and Sehral 2020). In a nutshell, this

framework ascertains the digital determinants of health and their links to digital health

equity.

The paper by Dover and Belon (2019), reviews and addresses previous frameworks such
as the Social Determinants of Health and the Health Equity Measurement Framework and
comes to a conclusion that these frameworks are superficial and do not address equity in
digital health (Dover and Belon 2019). The research by Dover and Belon (2019) presents
health equity factors that Crawford and Sehral (2020) then link and conceptualize to form
the Digital Health Equity Framework (DHEF).

Crawford and Sehral (2020) provide a broad view of digital determinants of health that
entail “access to digital resources, application of resources to seek health, digital health
literacy benefits from digital healthcare, values and cultural preferences in application of
digital resources together with their integration into the community”. This broad of
determinants of digital health complement the health equity sector through an ecological
approach that entails a multitude of social, cultural, and economic factors, which

influence health and well-being as well as the interactions among these factors.



Below is an image of the DHEF

Socio- economic and -cultural

"
%
()
-
£
(-]
o

Social Stratification

v

Social location

(access to resources,
prestige, and
discrimination)

A

v

social context

Intermediate factors shaped by

Psychosocial stressors
Appraisal and Coping

Biology (stress response,
pre-existing health state)

Health-related beliefs and
behaviours

Health state and Need

Digital Determinants of Health

Access to digital resources

Use of digital resources for health
seeking or health avoidance

Digital health literacy

Beliefs about potential for digital
health to be helpful or harmful

Values and cultural norms/preferences
for use of digital resources

Integration of digital resources into

12

community and health infrastructure

Material Circumstances Environment

Equal access to digital health care AND
Equal outcomes from digital health care
irrespective of age, gender, ethnicity,
income, geography.

Health Policy Access to care

Health Funding Timelineliness of care

Health providers with competencies/
training to provide equitable digital
health care and necessary adaptations.

Governance Effectiveness of care

Digital Health Equity

=
=
o
]
I
Y-
o
-
=
©
=
E
1
(7]
2
o
(=]

Institutional policies and Efficiency of care

leadership

s
o
Q
w
]
)
©
E
[
-
17
>
"
Lo
=
©
@
-

Safety of care Measurement and qualityimprovement

Health education and to improve access and outcomes

training

Person-centered care

Resourcing & Quality of Care

Community-centered care Involvement of people from vulnerable
groups in leadership, health
professions, co-design, data

stewardship

Patient-Provider

relationship Cultural Saftey of Care

(Crawford and Sehral 2020)

Fig. 3 DHEF

Thus, approaching digital health technologies from an ecological perspective provides the
best way how to capture the impact of social determinants of health on digital technology
by individuals. This model justifies the application of different factors such as social,
cultural, and economic in extending technology to people (Crawford and Sehral 2020).
Contextually, social stratification refers to the hierarchical allocation and unequal
Whereas the
digital determinants of health interact with intermediary health factors which, from the

distribution of power, prestige, and resources (Dover and Belon 2019).

framework, are psychological stressors, predicting health conditions and the environment
(Crawford and Sehral,202 0). This along with other factors such as personal health beliefs
and mental state and needs.
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Crawford and Sehral (2020) assert that access to digital health resources and digital health
literacy to some extent interacts with the psychosocial stress a person experiences. For
example, if one falls ill during this pandemic and has just lost a job or is stressed with
school and is experiencing depression due to this occurrence, they may be reluctant to
seek medical help for fear of costs or simply because it takes a lot of effort to find the
right online source for help or it is too much effort as there is no walk-in service. On the
factor of race inequity in digital health, some digital tools are created to predominantly
focus on the population that is the social norm, thus leaving out underrepresented groups
(Lawrence 2022). This representation can be in skin colour or language available on these

tools.

Hence, given the drawbacks of all the other frameworks, this study will adopt a broad
ecological model that captures all factors that impact digital health equity including
minorities and other socially disadvantaged groups. This model captures all ecological
factors, more than the D & M model, which only tries to provide an understanding of
information system’s success by identifying, describing, and explaining the relationships
among six of the most critical dimensions of success along which information systems
are commonly evaluated (DeLone and Mclean 2003). Furthermore, the DHEF considers
the multitude of social, cultural, and economic factors that impact health and well-being
as well as the interactions among these factors to measure health equity. Additionally,

this will help in identifying which factors to address to achieve digital health equity.
2.4 Empirical Literature
2.4.1  Social Determinants of Health

According to WHO (2008), social determinants of health are the conditions in which
persons are born, grow up, live, stay, work are employed and age, as well as the systems
established to handle illness. A social determinant of health point of view offers a
framework that helps to understand health disparities as embedded in and molded by
social differences. Social determinants of health, in terms of digital accessibility, are
understood as social factors, which determine a person’s health by considering conditions
that influence their abilities to digital access. This is contrary to the basic needs, which

consider education and work opportunities as necessary drivers of health that are accessed
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through ICTs making digital access to be progressively associated with social
determinants of health.

Evans (2020) avers that social factors as determinants of health play a fundamental role
in understanding ways how consequences of health may be fashioned by digital
accessibility levels. Broadly, a social factors health viewpoint strives to explore how
health disparities within as well as among nations, are not ‘natural’ however a result of
social elements (Marmot et al. 2008). The imbalances in the distribution of accessibility
to vital resources influence individual conditions of living directly, especially in access
to basic needs for example education, shelter, or medical care, which ultimately shape
experiences of morbidity as well as mortality resulting from these situations (Marmot et
al. 2008).

In terms of digital accessibility, Lawrence (2022) states that social factors as determinants
of health influence conditions which subsequently affect an individual’s level of digital
accessibility. Conversely, accessibility to basic needs and services, education and work
opportunities, plus political and social engagement are fundamental drivers of health and
mortality, which are progressively accessed through ICTs, digital accessibility itself must
be regarded as a social factor of health. In addition, the social determinants of health
approach help in understanding ways in which social structures impact on health
outcomes as opposed to limiting investigations to personally-based risk elements.

Since access to digital health services is affected by health inequalities resulting from
social determinants of health, the study runs the risk of asserting that a study on health
inequalities runs the danger of commissioning approaches to the management of race,
class as well as sex and gender, which distill the impacts of social and relational beliefs,
structuring practices that lead into features of distinct and self-contained persons
(Romero-Rivera et al. 2022; Kaihlanen et al. 2022). According to Williams (2003) by
integrating a structure oriented approach to understand the causes of health inequalities
we are entrenching the socioeconomic, demographic health differences constructed
through power relations instead of persons’ characteristics. Yet, resources just assist
people to avoid risks of sickness by understanding, power, status, and more interpersonal

possessions like social connectedness.
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2.4.2  The Digital Divide

Health inequalities and inequities brought about through increased innovations in digital
health technology have led to unintended consequences expanding health inequalities and
inequities among socially marginalized groups. According to Lawrence (2022) it has led
to a digital divide, a term that refers to gaps between individuals, communities, or larger
populations of people that do or do not have access to critical technologies, including
health technology’. This happens because of uneven accessibility to various resources
and in certain situations through ICTs and digital accessibility, which impacts health
results. Such resources might be known as the instruments that connect digital access to
health results.

According to van Dijk (2005), digital accessibility takes place through four successive
phases and types of access. These are motivational and accessing digital knowledge
progressively by shifting from the first two phases. Motivation takes place once material
access has been attained, which is followed by access to skills as well as usage. While
there are different theoretical views for understanding digital divide, van Dijk’s sequential
model is mainly used for understanding the various points at which digital access levels
can be either limited or advanced by their resource accessibility. By integrating the
application of digital ICTs to reap disconnected rewards for users into the digital
accessibility concept, we understand ways in which health consequences may be molded
by individuals’ digital accessibility levels. Motivational access is the first stage and the
kind of access that might be understood as the inspiration on the side of the potential user
to utilize digital ICTs (van Dijk 2005).

According to Lawrence (2022) most people do not have the motivation either since they
think digital ICTs are inappropriate for their living conditions. Some are doubtful with
anxiety around or suspicion about digital ICTs (Crawford and Serhal 2020). When the
individual overcomes the obstacles to motivational accessibility, then their access will be
shaped by the second phase and the kind of access. Material plus physical access is
broadly understood as the ability to access a computer connected to the internet. On the
other hand, the transmission of smartphones plus other types of technology like tablets

has extended this kind of access.



16

The third category and accessibility stage is skills access and this refers to the various
types of skills necessary for applying digital ICTs. This leads to the final stage of digital
access, which is dealing with the real application of digital ICTs. Utilization access might
be assumed in terms of the frequency as well as duration of usage, the types of
undertakings done and content accessed through digital ICTs (van Deursen and van Dijk
2014). This inequality in application behaviours is significant because not all digital ICT
undertakings offer users with similar benefits. According to Zillien and Hargittai (2009)
the first-three stages of digital access and types are important preconditions to utilize

access despite remaining inadequate.
2.4.3 How do Social Determinants of Health Impact Digital Access?

A number of authors (Lawrence 2022; Sinha and Schryer-Roy 2018; Evans 2022) identify
education, income, race and ethnicity to be linked with health results in terms of
inequalities in digital accessibility. Education Digital accessibility might impact health
consequences as digital ICTs turn out to be increasingly significant for accessing
educational prospects. Research has shown that education is a substantial predictor of
health through a range of health consequences (Kaihlanen et al. 2022; Rivera-Romero et
al. 2022; Lawrence 2022; Schnittker 2004). Specifically, higher education is
characterized by lower morbidity rates and low chronic illnesses (Cutler and Lleras-
Muney 2006). Similarly, health consequences might be impacted by digital accessibility
levels with regard to the connection between accessibility to digital ICTs, learning
opportunities, and academic attainment. This is evidenced through the digital ICTs

formation of the curricula at different education levels.

People with digital skills might be successful in achieving higher education levels and in
this case, digital skills accessibility might have an influence on educational achievement.
According to Paino and Renzulli, (2013) digital access is characterized by higher
academic attainment but, formal digital learning skills training and informal education
supported via digital ICTs have been fundamental to curriculum of official education
knowledge environments. In this case, a person’s level of skills accessibility might
depend on the level of formal education attained. Research has shown that persons with
higher education levels have better levels of digital skills (Zillien and Hargittai 2009). In
fact, the divide in digital ICTs accessibility and Internet connectivity by educational

achievement is most evident.
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Digital accessibility might impact health via revenue pathway both in terms of the
person’s capability to get and retain a job, as well as the employment type or occupation
qualifications. People with low digital accessibility experience considerable obstacles
while looking for employment both in terms of the job category they qualify for and how
accessibility to job opportunities has been digitized through online job schedules as well
as applications. Accessibility to ICTs might also perform a significant role in structuring
incomes for employed individuals. Some studies indicate that those who use the internet
gain meaningfully more in income than those who do not use it (DiMaggio and
Bonikowski 2008). This might be due to the fact that higher digital skills levels enable
workers to have better access to labour market information. Similarly, they are probably
better and are more effective in what they are doing. Furthermore, health inequalities
structured by economic disparities might be influenced by digital access since the level

of access is seen to differ by income levels.

Equally, income levels affect accessibility to digital ICTs through diverse factors like
income, which might influence motivational access to equipment and connectivity. The
quality of the available equipment and the dependability of the connection may have an
impact on how individuals come up with the decision to access digital ICTs. The
connection between income and material or physical access is rather open with regard to
the extent to which individuals might afford ICTs equipment as well as internet
connectivity. Conversely, income levels might also have an effect on digital ICT skills
access. For instance, kids who grow up in homes with computers and Internet are better
off when it comes to skills access since research has demonstrated that most of digital
literacy is gained informally from home since it is entrenched in the individual’s life.
Contrary to formal training, some authors have argued that, digital learning skills are
attained in informal environments (Meyers, Erickson, and Small 2013). Hence, usage
accessibility becomes a vital consideration for the strategies through which digital access

might be shaped by income levels.

According to Williams and Mohammed (2013) racial and ethnic health inequalities
persevere in terms of higher mortality rates amongst racially marginalized groups and
lead to greater severity and disease progression. Research has recorded the ways in which
these injustices in morbidity and mortality are a consequence of social relegation of racial
and ethnic minorities plus other disadvantaged populations (Weinstein et al. 2017; Ford

et al. 2017). Racial and ethnic health inequalities are an outcome of racism affecting
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health in various ways. Williams and Mohammed (2013) highpoint three main pathways
via which empirical evidence show racism to be affecting health. This is evidenced in
the recent COVID-19 pandemic, which was more predominant against minorities in some

countries.

Moreover, minorities experience higher occurrences of underlying medical circumstances
that have been seen to intensify the risk of severe responses to COVID-19 comprising of
hospitalization and death because of the virus (Centers for Disease Control and
Prevention 2021). Furthermore, digital access impacts race as well as ethnic health
differences because of uneven distribution of resources and uses existing through digital
ICTs. Since the resources and applications existing through digital ICTs are created by
and for a dominant culture, individuals falling under marginalized ethnic or racial groups

might find the information unwanted, inappropriate, or unreachable.

Additionally, employment status, profession, and job fulfillment all impact accessibility
to necessary health supporting materials with regard to remunerations, psychosocial
assets such as a sense of control, and social connectedness (Marmot 2015). Employment
status and profession may also perform a role in defining a family location in societal
hierarchies regarding their access to control, their prestige and status. This does not mean
that the links between employment status and profession together with health are minor.
Nonetheless, employment status and profession may both be harmful and helpful to health
through provision of financial resources to the workers (Landsbergis et al. 2014;
Lawrence 2022).

Although the literature that has been reviewed above establishes a connection between
social determinants of health and digital health, there is a paucity of literature on
(in)equity in digital health including, unintentional exacerbation of inequities in the use
of digital health, especially during the pandemic in populations that do not access digital
devices. In addition, there is a need for a framework that can appropriately measure these
inequities so that evidence-based developments are integrated in the usual medical care
solutions (Jandoo 2020).

There is a need for research that focuses on how individuals are able to access digital
resources, which has not been the focus of the previous studies. Although the studies
above have looked at how the use of digital health technology can lead to unintended
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consequences such as digital health inequity, they do not provide and in-depth analysis
of how this inequity can be measured and equity established. Digital health users are still
affected by lack of resources, negative cultural underpinnings, weak and at times broken
health infrastructure in society that undermines health equity. Hence, there is a need for
a framework that captures all these factors holistically to provide equitable digital health

to consumers.

Besides, the WHO “Global Strategy for Digital Health 2020-2025”, underscores equity
in digital health, there is a scarcity of in-depth and extensive literature on frameworks that
capture all the factors which negatively impact digital health equity. Thus, one of the
novel roles of this research is to adopt the DHEF framework by Crawford and Sehral
(2020), because it captures all the aforementioned factors to achieve digital health equity.
In addition, the periodic, both long-term and short-term, impacts of digital technology
solutions are not well known which requires attention if issues of digital health inequality
are to be resolved.

244  Why the Case of Norway?

Norway provides a good example of a country that is rooted in egalitarian values of social
equality, equal rights for all people and the belief in equal distribution of wealth, equal
access to opportunities, generosity, and universally provided welfare arrangements
(Smith et al. 2015). It has ‘The Norwegian Public Health Act (2)’ to improve equity in
health by addressing the social gradient in health (Lundberg and Lind 2021). According
to the Institute of health equity (2021), the social gradient is a term that is used to explain
the phenomena in which persons with lower socioeconomic status and are less advantaged
have worse health (and shorter lives) than those with higher status and are more
advantaged (Institute of Health Equity 2021).

Additionally, Smith et al. (2015) aver that Norway has been doing the ‘right thing’ by
having increased wealth and social policies like generous parental leave, generous out-
of-work benefits, free childcare and free education (Smith et al. 2015). Although the
nation tried to reduce health inequalities, the reverse is instead the reality. Inequalities in
mortality have been rising ever since the 1960s making it a public health puzzle (Smith
et al. 2015). According to Clarsen et al. (2021), the Norwegian population manifests

divergences in life expectancy and socioeconomic profiles within specific counties. The
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persistence of social inequalities in mortality in the Nordic welfare states, which has
implications for the main research question of this study is best described as a paradox
(Clarsen et al. 2022, Smith et al. 2015). As aforementioned, despite the vaunted political
debate on this topic in Norway, it had not been deeply researched. It is because of
providing enough variables for the research question of this study that Norway is chosen

as a case. The figure below illustrates the map of Norway with the 11 counties.
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Troms og Finnmark
Median age: 40 years (IQR 22-59)
Population: 243311

Nordland
Median age: 43 years (IQR 22-61)
Population: 241235

Mare og Romsdal
Median age: 41 years (IQR 21-60)
Population: 265238

Trendelag
Median age: 39 years (IQR 21-58)
Population: 468702

Vestland
Median age: 39 years (IQR 20-58)
Population: 636531

Innlandet
Median age: 45 years (IQR 23-62)
Population: 371385

Oslo
Median age: 35 years (IQR 23-52)
Population: 693494

Viken
Median age: 41 years (IQR 20-58)
Population: 1241165

Rogaland
Median age: 37 years (IQR 19-55)
Population: 479892

Agder
Median age: 39 years (IQR 20-58)
Population: 307231

Vestfold og Telemark
Median age: 43 years (IQR 22-61)
Population: 419396

Centralisation index
1 600-699

1 700-799

B 800-899

B 900-999

B -1000

(Clarsen et al. 2022)

Fig. 4 Map of Norway and the 11 counties, including the median ages and

population numbers in 2019

2.4.5 Norway’s National Healthcare System

Healthcare in Norway is a constitutional right, therefore, every member of the Norwegian

National Insurance Scheme (NIS), or “Folketrygd” has the right to access medical
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services (Kasper et al. 2022; Tikkanen et al. 2020). The idea is to provide equitable
services across all phases of life, regardless of socioeconomic status, ethnicity, or area of
residence (Kasper et al. 2022). Public sources account for over 85% of total health
expenditure, mostly comprising of financing from the central and local governments and
from NIS (around 12% of total health expenditure) (Debesay et al. 2019).

Norway’s healthcare system is financed by public taxpayers as hospitals are owned by
the State and ensure medical services to its entire population. This system is extended to
even those who live in remote areas of the country that may be geographically
inaccessible (Elford 1997). In addition, Norways’ healthcare system is semi-decentralized
with the Ministry of Health and Care services responsible for the development and
implementation of national health policy. The Ministry is also tasked with drafting
regulations and allocation of resources however; its policy is implemented by the
Norwegian Directorate of health. A subordinate of the Norwegian Directorate of Health
is the e-Health Directorate that is responsible for establishing e-Health standards in the
country. The e-health Directorate was established on the 1st of January 2016. This
Directorate makes sure that the policy is implemented in its five regional administrative
regions (Central also known as Trgndelag, Western, Northern and Southern, and Eastern
Norway). These are state administrative centers responsible for health services in the
regions (Romoren, Tarjessen and Landmark 2011).

Furthermore, in support of the aforementioned paragraph, the national government
provides equal access to healthcare, hospital and specialty care while, the municipalities
are responsible for providing primary, preventive, nursing and long-term care (Lundberg
and Lind 2021; Tikkanen et al. 2020). The Directorate of eHealth is and has been
responsible for steering and coordinating eHealth through close collaboration within
Norway’s various levels of health care. These are the regional health authorities, local
authorities, technical organizations and care providers (Lundberg and Lind 2021). In
cooperation with counties, municipalities also decide on public health initiatives or
campaigns to promote healthy lifestyles and reduce social health disparities. This
promotes bottom-up decision-making and implementation of health initiatives, the health
system in Norway is therefore, a semi-decentralised structure (Kasper et al. 2022;
Tikkanen et al. 2020). Under the National government, there are four Regional Health

Authorities (RHAS) that have the overall responsibility of implementing national health
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policy through planning, organizing, managing, and coordinating activities in their region
(Lundberg and Lind 2021; Tikkanen et al. 2020).

The figure below illustrates the Organisation of the Health system in Norway.

ORGANIZATION OF THE HEALTH SYSTEM IN NORWAY

Parliament
National Government The Ministry of Health and Care Services
Board of Health Supervision
The Municipalities Counties
Director for Health (POBO & Helfo)
- ri 3
ETimany Director for eHealth
health care
» Care services Medicines Agency
and rehabilitation
? ; Institute of Public Health Regional
» Social services
)Deqtal care Health
Public health System of patient injury compensation Authorities

Complaint body for health services

Hospital
Biotechnology advisory board Trusts
Food Safety Authority

Hospitals

Radiation Protection Agency

Norwegian Health Network

Notes: POBO = health and care services ombudsmen; Helfo = Health Economics Administration.

(Tikkanen et al. 2020).

Fig. 5 Organisation of the Health System in Norway

In accordance with the Public Health Act (2) mentioned in the introduction, the health
act’s main policy measures are delegating responsibility for identifying and targeting
underserved groups to the municipalities (Lundberg and Lind 2021). Furthermore, the
responsibility of implementing health in all policies approach lies on the municipalities
(Lundberg and Lind 2021). In the plans made by the government, they highlight a person-
centred approach and the citizen as a resource which consequently empowers people and

encourages self-management through digital solutions (Lundberg and Lind 2021).
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2.4.6 Digital Health in Norway

In recent years, the digitalization of health services has been a key priority for Norway’s
Ministry of Health and Care Services (Lundberg and Lind 2021). Therefore, the
Directorate of eHealth was established in 2016 to promote a long-term strategy for
eHealth with a detailed roadmap for primary health care (Lundberg and Lind 2021). This
strategy focuses on three main objectives for developing information and communication

technologies in the health and care sector which are:-

1. Health professionals should have easy and secure access to patient and

user information (Lundberg and Lind 2021).

2. Citizens should have access to simple and secure digital services
(Lundberg and Lind 2021).

3. Data should be available for quality improvement, health monitoring,

management and research (Lundberg and Lind 2021).

The urgent COVID-19 pandemic response has resulted in the acceleration and rapid

deployment of digital technology across care levels.
2.4.6.1 Helsenorge / department of e-Health

The department of eHealth in Norway also known as Helsenorge has the overall
responsibility for the digitalisation of the healthcare sector (The Department of eHealth,
2016). The area of responsibility for the department of eHealth is broad, covering from
establishing and providing good digital health services to health professionals and the
public to following up on the long-term strategy of “one patient-one record” and creation

of the platform, helsenorge.no (Ryvarden 2018; The Department of eHealth 2016).

The areas of work for the department of ehealth are; Governance of the Directorate for
eHealth, Governance of Norwegian Health Net (secure infrastructure), National health
registries, Information security, privacy and HealthCERT, ICT standards, coding and
terminology, Digital services on the national health portal www.helsenorge.no, Digital
dialogue between citizens and healthcare professionals, Electronic patient's records and
Summary care records, Patient travel —automatic reimbursements of journeys to and from

publicly approved healthcare appointments, Telecare and Mobile health technology


http://www.helsenorge.no/
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(mHealth), chat service for mental health “Mental helse”, E-prescription(The Department
of eHealth 2016).

With Helsenorge.no, citizens are able to book doctor’s appointments and digital
consultations and see which health care personnel have accessed their patient information
through helsenorge.no. (Lundberg and Lind 2021). The health portal Helsenorge.no, a
strategic instrument resulting from the eHealth strategy, enables people to log in and
access a range of options concerning their health and health care services, this includes
scheduling an appointment with the general practitioner — in person or as a video
consultation — sending an electronic message to the general practitioner, renewing a
prescription for medicines and accessing patient health records. In the past few years, the
portal has included a list of digital self-management tools. It includes apps, videos, and
eLearning courses to help cope with somatic and mental symptoms and problems
(Lundberg and Lind 2021).

2.4.7 Health and Migrants in Norway

Regarding undocumented immigrants, health access is limited to emergency acute care
(Debesay et al. 2019). This exception covers free care for prenatal care, forced admission
for psychiatric treatment, treatment for contagious diseases, and vaccinations. The rest of
the health services and care for undocumented immigrants are out of pocket (Debesay et
al. 2019).

As a consequence of globalisation, the Norwegian population has become multicultural
and these migrants go to Norway for a plethora of reasons including political reasons,
tourism, socio-economic reasons or for studies and stay in Norway either for the long
term or short term (Debesay et al. 2019). According to “Migration and health in an
increasingly diverse Europe”, when immigrants first arrive in Europe, they are
considerably healthier than the non-immigrant population. They manifest a ‘healthy
migrant effect’ but, data shows that as time progresses of these immigrants being in
foreign countries, they are more susceptible to factors in line with the social and economic
inequalities and inequities. These factors have been shown to play a large role in the
declining health profile of populations, both in Norway and internationally (Debesay et
al. 2019).

These immigrants are more susceptible to communicable diseases due to poor living
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conditions. They also face occupational health hazards since they may have to work in
dangerous conditions like mines, and construction sites. They have to work despite being
sick and in poor mental health conditions. These have been recorded in asylum seekers,
refugees, immigrants and undocumented migrants. They are also exposed to more
violence than in their home countries of origin and, experience stress during migration
and after this stress continues even after their arrival in the host countries, which
exacerbates mental health issues as well (Debesay et al. 2019; Rechel et al. 2013). In
Norway, a larger proportion of migrants report mental health problems compared to the

entire population, but few visit psychologists or psychiatrists (Debesay et al. 2019).

Diabetes is another health condition reported among migrants since unhealthy food may
be cheaper and more accessible (Rechel et al. 2013). Other health conditions reported
among migrants include maternal and child health problems due to negligence of health
personnel or lack of awareness, obesity and insufficient physical activity (Rechel et al.
2013). Language barriers are one of the biggest issues subverting both the availability of
health services for migrants and the quality of the services received (Rechel et al. 2013).
Other barriers to immigrants receiving healthcare include the immigrants' unfamiliarity
with rights and entitlements, the overall structure of the health system, gaps in health
literacy, social exclusion, and direct and indirect discrimination or racism (Rechel et al.
2013). These features may undermine migrants’ consumption of health care services

(Debesay et al. 2019).

Debesay et al. (2019), conclude their paper by stating that although there is universal
coverage for all inhabitants in Norway, there is reason to believe that differences in
consumption exist despite equal needs although there is a lack of sufficient research to
illustrate and understand migrants’ consumption and access to health services, which

would help in when designing health and social services (Debesay et al. 2019).

2.4.8 Norwegian policy to reduce health inequity

Although Norway has policies to reduce health inequality and inequity in place, my
research will investigate if these policies have achieved their objectives. If to date they
have failed what led to their failure especially given the efforts that were put in place after

realising the problem of health inequity. In 2007, a comprehensive strategy was
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introduced by the ‘Red/Green’ government to reduce social inequalities in health, this
was due to an influential paper that was written by Mackenbach et al.(1997). It elucidated
the fact that Nordic countries have substantial health inequalities in comparison with other

Western European countries (Smith et al. 2015).

This comprehensive strategy to reduce social inequalities in health was also fuelled by
the 2011 Rio-declaration on Social Determinants of Health (SDH) which Norwegian
authorities signed and agreed to adopt in efforts to tackle health inequities (Arntzen et al.
2019). The Rio-declaration states: “Health inequities arise from the societal conditions in
which people are born, grow, live, work and age, referred to as social determinants of
health. These include early years' experiences, education, economic status, employment
and decent work, housing and environment, and effective systems of preventing and
treating ill health.” (Arntzen et al. 2019).

According to Van der Wel (2016), this strategy was considered to be ambitious especially
in Europe since it was proposing action on the SDH, such as income structure,
employment opportunities and affordable child-care, the strategy was able to approach
the entire social gradient rather than just the socially disadvantaged (Van der Wel 2016).
There were three key characteristics of the Norwegian strategy and these were:-

1. a holistic, broad cross-sectoral approach, which covered all ministries in
the sense that all governmental ministries had a topic of concern and
fostered political will as well. The selected domains of actions to reduce
health inequalities were: childhood/adolescence and education, work and
working conditions, income, health services, and health behaviour, as well
as social inclusion (Arntzen et al. 2019; Van der Wel 2016).

2. an explicit focus on the gradient instead of the disadvantaged groups
(Fosse et al. 2018; VVan der Wel 2016). The social gradient in health, which
according to the institute of health equity,

“is a term used to describe the phenomenon whereby people who
are less advantaged in terms of socioeconomic position have worse
health (and shorter lives) than those who are more advantaged”
(Institute of health equity 2021).
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Before 2002, the problem of health inequality was reduced to a problem
of marginalisation and poverty, therefore seen as a dichotomy and not as
a social gradient in health, in other words as a social phenomenon and not
something individual (Arntzen et al. 2019; Van der Wel 2016). In light of
the above, the focus is on the social gradient in the health equality policy.
The aim was to reduce stigmatisation that is associated with disadvantaged
persons receiving specialised services. According to Van der Wel (2016),
the approach of universality is less stigmatising, more effective in
preventing people from ending up in high-risk positions and capable of
protecting disadvantaged groups (Arntzen et al. 2019; Van der Wel 2016).
Figures 7 and 8 below illustrate the ‘gradient’ between 1994 to 2007.
Figure 7 illustrates pupils who complete secondary education within five
years by parental education, this illustrates that the level of parents’
education influences pupils’ completion of secondary education and
directly affects their socioeconomic status (Van der Wel 2016). Figure 8
illustrates the income inequality after taxes measured by the Gini
coefficient against household equivalent income (Van der Wel 2016).
These two figures show the basis that was used for the explicit focus of
the strategy to reduce health inequality (Smith et al. 2015).

the principle of ‘proportional universalism’, i.e. population-covering

policies in combination with more targeted measures (VVan der Wel 2016).
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To expound on the figure above, the household equivalent income (EU scale) excluding
student households. The spike in the trend is most likely due to some temporary changes

in taxation.

According to Fosse et al. (2018) in a research paper titled “Addressing the social
determinants of health at the local level: Opportunities and challenges”, their results found
that municipalities had an unclear understanding on the concept of social inequities or
how to create policies and strategies that would focus on the social gradient (Fosse et al.
2018). Therefore, with this lack of understanding the policies created focused on the

disadvantaged and not the social gradient as it was intended (Fosse et al. 2018).

In light of the above-mentioned national strategy to reduce health inequalities that focused
on social determinants of health also known as the “national 2013-2017 strategy Equality
and Equity in Health Care — Good Health for All”. According to Tikkanen et al. (2020),
the emphasis in health has now shifted to individual health-related behaviours (Tikkanen
et al. 2020). These individual health-related behaviours usher in the use of e-health tools.
The question then is, in this effort to move to individual health-related behaviour by the

use of e-health and away from SDH, is there a risk of inequity in this shift?

2.5 Life Expectancy

There is a correlation between education levels and longevity in Norway. Steingrimsdéttir
et al. (2012), has stated that education frequently comes up as a major determinant of
longevity (Steingrimsdéttir et al. 2012). Data that was collected from the last three
decades of the twentieth century show that those with higher educational attainment have
enjoyed a more rapid increase in life expectancy (Steingrimsdottir et al. 2012). This
research will therefore, investigate how life expectancy like education is a social

determinant or an intervening factor of digital health equality in Norway.
2.6 The Conceptual Framework

Deriving from the Delone and Mclean (D & M) model, Unified Theory of Acceptance
and Use of Tech (UTAUT2). The Digital Equity Framework (DHEF), the empirical

literature and the Norway case while extending the DHEF model by incorporating social
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determinants of health, the conceptual framework of the study is summarized in the table

below.
NORWAY
Concept Sub-Concepts
Access to digital technology Citizenship
Training/ Education Ethnicity
Application of Digital Tools Life Expectancy
Causal Values Cultural Values
Underlying beliefs Digital infrastructure
Tab. 1 Concept Map

The concepts identified in the concept map above will guide this study to ascertain the
impact of social determinants of health on digital equity in Norway. These concepts will

also guide the interpretation of the results of the study.
2.7 Conclusion

This section has reviewed the theoretical frameworks applied to understand the social
impact of health on digital health as well as the empirical literature and the case study of
Norway. The section has carefully examined the relevance of DHEF model that
enlightens our understanding of how social determinants of health influence digital health
equity among the Norwegian population. In addition, the section has reviewed the extant
empirical literature on the subject throwing more light on our understanding of the
benefits of how social determinants of digital health influence health equity and how they
interact with digital health technology. Lastly, the section has identified the conceptual
framework of the study, which will act as a guide for the research especially the
methodology in the next section.
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3 Methodology

3.1 Introduction

Deriving from the conceptual framework in the previous section, this section discusses
the methodological approach followed in the study. Qualitative research methodology is
deemed most relevant for this study. This is because the study focuses on exploring the
factors that impact digital health equity in Norway. The qualitative research methodology
employs semi-structured interviews, which provide rich descriptions through open-ended
questions enabling a chance for the respondent to reply in their own words making the
responses valid as well as a better understanding of the social setting. It also provides
qualitative validity, which benefits qualitative research projects by allowing findings to
depend on the researcher’s, the respondent, or the reader’s perspective. Descriptions
provided by semi-structured interviews enable results to be with detailed explanations
about the context and the theme, which results into richer and more realistic findings
(Bryman 2016 p. 392; Creswell 2009 pp. 176-178). Subsequently, this section presents
the processes and techniques employed to answer the research question by fulfilling the
stated objectives. Hence, the chapter discusses the philosophical foundations, approach,
choices taken together with tools used for data collection and analysis. To fulfil this
endeavour, the section discusses the validity and reliability of different instruments
through various sub-headings. The section concludes with the ethical considerations and

the researcher’s self-reflection of the study.
3.2 Philosophical Foundations

Research is buttressed by diverse theoretical standpoints that shape the researchers’
approach to generate knowledge within a specific setting. Saunders, Lewis and Thornhill
(2009) state that a methodological philosophy deals with an investigation of ideas
germane to the subject being investigated. This includes a justification of the proposal
and rationale of the inquiry in contrast to other choices. This is arranged in such manner
because the goal of the research is to avoid preference of a single research philosophy

against another.

Most times, every research philosophy plays a certain role and is appropriate to a type of
research than the other but conditional on the research questions in the study (Bryman

and Bell 2007). The dominant philosophical research traditions are positivism and
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interpretivism. Positivism is derived from natural sciences while interpretivism relies on
observing and recognizing the world from what is seen. Positivism focuses on theories to
enable the researcher to make predictions basing on the observed social phenomenon
(Collis and Hussey 2009).

This philosophical tradition is concerned with observing data and normally typified by
surveys and experimental approaches (Jupp 2006). Researchers following an
interpretivist tradition interact with the topic being studied and as a consequence
positivists criticize them to lack objectivity. They accuse them of relying on feelings,
perceptions, influence from external environments and relying on subjective views
(Jancowicz 2005). In sharp contrast, positivists pride themselves of rational inferences
and objectivity of their results since they can be reproduced by other researchers if they

apply similar methods.

Hence, since the main research question investigated here is ‘How do diverse sector
representatives perceive the key factors that impact equity in digital health in Norway?’
this research will follow an interpretivist philosophical tradition and rely on interviews
conducted with different stakeholders, experts in the digital industry, public authorities,
representatives from academia, digital health users, citizens especially disadvantaged

groups.

This selection of diverse stakeholders is intended to gather their opinions on experiences
how they perceive digital health. The interview guiding tools were created based the
digital health equity framework (DHEF) (Crawford and Sehral 2020) that broadly
captures the social determinants of health that impact on digital health equity. These
factors are ‘individual access to digital resources, application of these resources to obtain
health, possession of digital knowledge, beliefs about the potential harm or assistance by
digital healthcare, cultural influences that impact the use of digital resources and
integration of digital resources into the health infrastructure (Crawford and Serhal 2020).
Semi-structured interviews permit the interviewer to maintain an open mind on the
outlines of the required knowledge allowing concepts plus theories to arise out of the
information (Bryman 2016). This enables the researcher to explore the factors that impact
on digital health equity in Norway. The Semi-structured interviews use a set of enquiries
and provides the interviewer freedom to perform follow-up questions (Magnusson and
Marecek 2015, p. 62).
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3.2.1  Alternative approaches

Customarily, the choice of the method adopted for a specific research is a result of
research questions posed in the research. This suggests that the choice of the method
employed by the researcher to be dependent on the type of data, its collection and the
manner it is analysed (Johannesen, Tufte and Christoffersen 2010). Consistently, the
choice for the approach is between qualitative and quantitative methods (Bryman 2012).
The two approaches present different qualities and are dominantly differentiated by

structure.

The quantitative method is more organized and uses quantifiable data to examine and
validate propositions. In a qualitative approach, a few respondents are interviewed and
the contact tends to be much longer than with a quantitative approach. For a quantitative
approach, it normally studies a larger population in a short period of time and draws wider
conclusions. While it does not rely on previous theory, it is employed to set up new
hypotheses, as a foundation for theory building.

Conversely, the qualitative research approach is more appropriate when dealing with
observable data close to the subject being researched. This enables the qualitative study
approach to explain the world and its social structure directly through respondents in their
natural settings (Ringdal 2013) and also facilitates the exploration of diverse experiences
and perspectives. To fulfil this, the interview environment is expected to be transparent,
so as to enable the informant to talk about their experiences freely. Contrariwise, the
quantitative approach enables the researcher to study the population from a distance
(Ringdal 2013), which enables the researcher to describe differences and outcomes in the
population. Thus, this thesis utilizes a qualitative approach aiming to answer the research
question ‘How do diverse sector representatives perceive the key factors that impact

equity in digital health in Norway?’ based on interviews.
3.3 Research Design

This section mentions the research plan | used to conduct my research and why? The
research needed to complete the objectives of this study is divided into three phases with
respective study objectives. The description and composition of each phase are as

follows:
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Phase | — the research starts with the literature review. The literature review fixed the
basis of the study, as it informed the researcher on what has been known about the study
area and how past research studied the subject in a serious manner (Bryman, 2016, p. 8).
The main objective is to identify applicable theories, acquire knowledge about existing
literature and gain a deep understanding of equity in health, the social determinants of
health in Norway and the corresponding strategies and policies in line with health equity

in Norway.

Key instruments to achieve first the phase objectives are various theories through which
the theoretical framework can be defined, use-cases to identify common key areas of
investigation, papers, policies, and governmental decrees to grasp the state of the art,
which relied on key words. This phase helped to develop the tools that will facilitate the

exploration of the main research question and the sub-research questions.

Phase Il — the second phase is the empirical data gathering to collect information for
answering the research questions. This phase had the aim to ensure the data collection
tools, in this case the interview guide is developed and piloted. As a part of Phase 11, 8

interviews were conducted.

Phase 111 — the third phase focuses on the analysis of the interview data. The analysis is
presented in the findings section of the paper with a focus on common and contrasting

themes among the interviews conducted with diverse sector representatives.
3.3.1 The Case Study Method

The research design was attempted to address the main research question of the study.
Relying on Digital Health Equity Framework (DHEF), a case study research methodology
is deemed appropriate to explore factors that impact on digital health in Norway.
Although the methodology chosen is a case study, it follows an exploratory qualitative
approach to provide an in-depth explanation of the factors that impact digital health
equity. The case study methodology was chosen because it provides a larger picture of
the factors that influence digital health equity in Norway.

Norway as a case was selected for two significant reasons: first, it is a very good
laboratory to explore factors that impact digital health equity given Norway’s egalitarian

culture. Secondly, Norway provides variables of interest for the research question that
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outstrip the number of data points such as persistent inequity in its healthcare system (Yin
1994). Its choice is based on its capacity to complement the qualitative approach.
Conversely, the qualitative research approach helped the researcher to target specific
sections of respondents whose selection is contingent on the research question (Bryman
2012).

Using purposive sampling, the respondents were selected with aim of obtaining diverse
insights of experiences of their digital health inequity, including the factors that impact
digital health. Since the researcher was on the ground, a snowball sampling method was
adopted while meeting the respondents. As noted in Bryman (2016, p. 202), utilizing the
snowball method implies linking with respondents that are all pertinent for the study
objective. Although the respondents involved public authorities, industry experts,
academia and citizens, the sample was representative of the disadvantaged groups
especially people of colour, low income earners, older adults 65 years and above,
unemployed and migrants. This diverse choice of respondents was intended to gain a clear
understanding of health inequity, factors that impact on digital health equity in relation to

the most disadvantaged groups.

The selection of the respondents was done following the quadruple helix model
(Lundberg 2022) to represent respondents, each from the public sector, business,
academia and citizens (society) immigrants, elderly, ICT experts. The quadruple helix
model emphasises on co-creation between academia, business, public sector and citizens
which yields better results in problem solving of complex societal challenges, the
Quadruple helix is illustrated in the figure below (Lundberg 2022). Interviews using a
prepared questionnaire were conducted with the selected respondents. In total, 8 personal

meetings for interviews representing respondents from the 4 sectors were conducted.
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PUBLIC AUTHORITIES

INDUSTRY
ACADEMIA

CITIZEN

Quadruple Helix model

Cooperation is needed between the public sector, business, academia and citizens.

(Lundberg 2022)

Fig. 8 Quadruple Helix - Cooperation is needed between the public sector,

business, academia and citizens
3.3.2 Interviews and Interview Guide

Interviews are directly the major common research method used in qualitative approach
Bryman (2012). Saunders et al. (2009), remark that interviews may be designed in various
ways and three major types of interviews exist, which are structured interviews, semi-
structured and in-depth interviews. When carrying out a structured interview, it implies
that the interviewer/researcher has control on the whole interview irrespective of any open
conversation, which is opposite to in-depth interviews. This form of interview provides
an opportunity to the respondent to speak about the specific subject freely. Whereas, the
semi-structured interview is a more structured and organized kind of interview (Saunders,
et al. 2009).

The semi-structured type of interview is associated with the process in which an
interviewer has an interview guide, consisting of a list of particular topics as well as
questions to focus on. When conducting a semi-structured interview, the respondent
exercises the freedom of generating their own responses. Semi-structured interviews
further provide the interviewer an advantage to follow-up questions spontaneously
(Bryman 2012).

The interview guide assisted the researcher to keep track of the concerns which were

significant to approach the relevance as well as study questions of the thesis. A simple
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interview guide was designed and utilized as a basis for various interviews. However, the
interview guide was sometimes reviewed so as to respond to the needs of different
participants. When conducting interviews, predetermined questions supported the various

follow-up questions, which emerged when interviewing.

As Ryen (2004) proposes, all the interview responses were recorded based on the
respondent’s consent, this was done to ensure that the subsequent data considered in the
paper was right and direct information. All of the interview responses were transcribed,
and this is also in agreement with Ryen (2004) who noted that, transcription of the
interview responses facilitates the understanding of the data and helps the analysis
process. In addition, to fulfil the ethical considerations in the research approach, the
researcher needs to inform all the participants directly engaged in the study on how their

responses will be applied and managed.

Each participant was told about the purpose of the study and that participating in the
research exercise was voluntary. The respondent can interfere in the interview with
queries and later they had a chance on changing their replies if they wish. During the
interview process, the researcher made sure that there was transparency throughout the
process by seeking their consent which was emphasized before each interview.
Following a purposive sampling technique and snowballing whereby some respondents
were referred by those already chosen, eight individual semi-structured interviews, with
each taking approximately 30 to 45 minutes were carried out in July 2022, in As and Oslo.
These two locations were used because As is a student city in the countryside of Norway
with student immigrants and senior citizens that usually prefer to live their retirement out
in the countryside. Oslo was chosen because the largest number of immigrants in Norway

live in Oslo. The language used in the interviews was English.
3.3.2.1 Designing the Interviews

The interviews were designed to be easy so that they could easily be understood by the
target population to be able to respond. This was aimed at increasing the opportunity of
getting reliable answers by avoiding confusion and reducing risk (Trost 2007). According
to Holme and Solvang (1997) explanation, if the study questionnaire is too

incomprehensive, the interviewers might risk getting few responses from the participants.
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The interviews begun with an introductory consent form, which describes the purpose of
the questionnaire and the reason why respondents are invited-in an attractive manner to
take part in the interview. In the survey questionnaire, both structured and semi-structured
questions were used and asked. The survey questionnaire was structured into six sections;
access to digital technology, use of digital tools, digital health training, financial
resources, questions on income or economy, questions on life expectancy, on digital
access, education, causal values and underlying beliefs. The choice of the elements was

dependent on the purpose of the study and the theoretical framework.
3.4 Data analysis

Analysis of data followed inductive and deductive content analysis (Elo and Kyngas
2008). A combination of these approaches enabled identification of themes to gain a
deeper understanding of subject. This was done by first writing down different reactions,
reflections and other things noticed in the process. These were things deemed to be
necessary for the analysis. According to Bell and Bryman (2011) the best way to approach
qualitative information is through thematic arrangement of key words; equity, social
equity, digital health, which were practical in the empirical data. Following this, data was
divided into sections, grouped in categories and then brought together under various
common themes. Following themes in the research findings, the data was analysed via

Cross perspective assessment.

The semi-structured individual interviews were transcribed through attending to the
recordings many times. After transcription, | read through various interviews many times
to obtain a summary of the data. While carrying out qualitative data analysis, the use of
thematic analysis facilitates identification, examination and interpretation of themes or
meaning patterns (Clarke and Braun 2017 p. 297). Themes were documented based on

the research questions, which were generated and altered as new insights emerge.

The notes were finally made into more actual themes that were selected as applicable,
which were shared with different researches. This was done to differentiate the
similarities and differences among participants’ responses. A cross-case examination may
be appropriate when a researcher needs to have a better presentation of differences and

similarities between various institutions or participants (Bell and Bryman 2011).
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3.4.1 Validity and Reliability

Bryman (2012) asserts that validity within the domain of qualitative research is to
examine and ascertain that the research has achieved what was promised. In this research,
semi-structured and structured interviews were carried out following an interview guide.
This facilitates and strengthens the validity of the research. In addition, a specific outline
detailing all the steps followed in this research has been presented for the examiner.
Hence, the concept of validity, which is to gauge the credibility of the study and see how
easy its results can be replicated when it relies on a similar methodology (Bryman 2012)
has been met. As a consequence, this study relied on a well explained methodology that
can facilitate replication of its results if applied elsewhere.

While one aspect of reliability is portability, the data gathered in this research can be
transferred, read and understood. This has been met in this study by describing the work
through a detailed process that can be followed. Another element of reliability that has
been met by this study is dependability. This is intended in seeing if findings are reliable
by being consistent with data over time. Guba and Lincolns’ (1989) dependability is
similar to reliability, from quantitative research methods. While assessing dependability,
it eliminates changes that happen due to the methodological choices over time by the
assessor. The review of this entire work has been met through this methodology, which
proves that this work is of a dependable quality (Bryman 2012).

Another criteria of validity data has to meet is transferability, which relates to the
comparison of data with other settings. It is comparable to external validity or being
generalizable like in quantitate research. However, Guba and Lincoln (1989 p. 241)
scrutinise applicability in different settings as being substituted by an empirical process

to check the extent of similarity in sending as well as receiving contexts.

While conformability relates to assessing that your research has a level of neutrality as
well as the findings not designed according to the researcher’s bias, inspiration or interest.
Conformability aims at ensuring that data and results of the research are founded in
contexts and persons not from the researcher perspective (Guba and Lincoln 1989).
Although, in the qualitative research process, the data gatherer cares about the superiority

and suitability of the data gathering process. For the data to be valid and consistent, it
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must meet conformability criteria for it to be neutral. This can be achieved by promoting
consistency of the data if it is from original sources Guba and Lincoln (1989 p. 243).

Lastly, this work is reliable because it follows a subjective social research approach that

the topic was chosen because it was important for the researcher.
3.4.2 Ethical Considerations

Ethics and safeguarding the respondent’s confidentiality in qualitative research is
important, and was assessed at each stage of the study research process. This would be
performed each time before going out to a potential respondent. During the course of the
research, it was ensured that ethical issues pertinent to the research were taken into
consideration. This required notification of respondents and explaining to them about the
research and why they were taking part. This statement involved explaining the aim and
purpose of the research or interview together with reasons why the data was being

collected. This was done before they gave their responses to the questions.

Getting accessibility to informants, involved acquiring vital knowledge on ways in which
ethical principles impact on the research process, plus the ethical problems that might
appear. These were realized when getting accessibility to ICT experts and respondents
representing public authorities. While the questionnaire was administered through
personal meetings, the choice of the participants relied on the quadruple helix model
(Lundberg 2022) to make sure that all the stakeholders were represented in the study.

The principle about whether there is harm to respondents, was considered and engaged
researchers working on issues associated with privacy as well as informed consent, and
assessed the ethics plus the protection of the respondent’s privacy at each stage of data
collection. The recordings were treated with confidentiality and after interviewing, the
recordings were stored into an encrypted storage device and then deleted from the
portable device. The recordings were later transcribed and individual data de-identified.

The audio recordings interview data and transcriptions were allocated a pseudonym.

All respondents could pull out from the interview at any particular time even during the
course of the interview. While interviewing, it was ensured that terminologies plus the
themes offered to the respondents in the process of interviewing was the similar

throughout the discussions. However, probing enquiries was a means of ensuring that the
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research methodology was consistent during the research process. Preparing the memos
was also beneficial in reviewing the study findings and its validity.

Data comparison and preparation memos about codes plus their definitions is beneficial
in ensuring that there is not a drift in the code definitions, or a change in the meaning
(Creswell 2009 p. 176). It was ensured that the code meanings were similar when coding
the transcript, and I had to write memos during coding. By applying a thematic analysis
alongside putting down notes in the tables enabled utilization of similar codes in order to

ensure that there was dependability in the application of codes.
3.4.3 Researcher’s Self Reflection

The application of the qualitative research method poses some challenges to the
researcher because of its subjective nature. My major objective was to meet the
phenomena with different, “naive” eyes as well as setting individual experiences and
biases aside. | tried to avoid bias or personal influences by making sure that my ideas,
background by asking add on questions that were aligned with the study purpose and
design. To gain deeper insights on factors influencing digital equity, perceptions of the
respondents were very important. However, | as the researcher had to consider individual
prejudices and maintain a distance to the topic while carrying out the interviews and data
analysis without any bias.

To maintain neutrality during the interview, | continuously jotted down notes of my
comments and those of the participants. This was to make sure that these could not be
misinterpreted in any way or at any one point my views would dominate. After the
interview, | kept editing my subjective comments and those of the respondents. During
the data analysis, | kept asking myself questions like what | knew about digital health
equity in comparison to what the participants had answered. This was intended to keep
my position neutral so that I could easily identify my views and thoughts from those of

the respondents. This process continued during the transcription of the interviews.

Hence, | maintained an independent position during the research process and this was
individually recognized while putting into consideration the biases that could have arisen
during the research process because of the subjective nature of the qualitative research
methodology. However, the likely impacts during the discussions as well as in the

analysis course may not totally be dismissed. Furthermore, as certain interviews covered
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obviously less than one hour it was more likely that the results could be influenced by my

views which | tried to avoid.
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4 Results and Discussion

4.1 Introduction

This chapter aims to answer the main research question of the research as a consequence,
it is divided into two major sections. The first section analyses the demographic data of
the participants and Norway. This is done to fulfil the research questions b and c in the
introduction. The second main section attempts to answer the main question of the
research and as a consequence, is divided into components. The initial component
presents the results gathered through interviews with the 8 respondents. These are then
thematically analysed to gain a deeper understanding of the perceptions of the
respondents and factors that impact on digital health equity. Different themes are
identified in order to increase the researcher’s understanding of social determinants of
health that impact digital health equity. This section with its corresponding components
is followed by the discussion comparing our findings with previous studies to clearly

identify the contributions of this research and prove its validity.
4.2 Section 1

This section presents the demographic data of the respondents and Norway to answer the
research sub-questions B and C. To address the issue of the disadvantaged groups, the
research discusses the issue of equity in digital health in relation to the dis -advantaged
groups as explained in accordance to equity. In this section, the DHEF is used as a
reference point and guide. The topic of the elderly is followed by another disadvantaged
group the immigrants. The same procedure is used for referencing the DHEF as far as

digitalisation and equity are concerned in Norway.
4.2.1 Disadvantaged groups in digital health services

The disadvantaged groups refer to people who may have trouble accessing and making
use of digital tools to a number of factors including health, economic, cultural or social
factors. According to Kaihlanen et al. (2022), the key disadvantaged groups include the
elderly, immigrants, the unemployed, and mental health service users, to mention but a
few (Kaihlanen et al. 2022). These people may have been disadvantaged in accessing
digital tools because of increased digitalisation such that they cannot afford digital tools

because of the costs involved. This disproportionality happens because social
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stratification in society which is at times a consequence of socio-economic status.
4.2.1.1 Social stratification, access to resources,

The issue of Geography is not an influencing factor in accessing health services Norway’s
density of doctors is among the highest in Europe, with 4-7 practising physicians per 1000
inhabitants (Clarsen et al. 2022). Despite the scattered population as shown in the Figure
below, Norway performs well in organising and delivering health care to its population,

compared with other high-income countries (Clarsen et al. 2022).
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Centralisation index

295-564
565-669
670-774
775-869
870-924
925-1000

Oslo

(Clarsen et al. 2022)

Fig. 9 Map of Norway showing the 11 counties (black borders) and 356

municipalities (shaded areas).

In the figure above, the background shade of each municipality reflects its degree of
population centralisation, based on an index of all municipalities from the least
centralised (Utsira -295) to the most centralised in Norway (Oslo - 1000)

Therefore, although residents are sparsely populated as shown in the figure above, the
distribution of health workers across Norway might have been important in preventing
geographical differences in health (Clarsen et al. 2022). Therefore, under the DHEF, the
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issue of Geographical location is not an influencing factor that would have led to digital
health inequity. The country has enough doctors who provide treatment to its population.

4.2.2 Elderly

The second group of less advantaged people that are disproportionately affected by digital
health are the elderly. These are in vulnerable positions in society and this makes them to
be affected by use and access to digital health tools as solutions to accessing health care.
The elderly in Norway face a number of challenges, their challenges, range from various
impairments to lack of knowledge to use or access digital tools for healthcare. This takes
place despite having affected by the elderly followed by initiatives for these persons. The
DHEF is referenced to illustrate how the elderly fit into this framework and if according

to the framework the requirements are met for equitable digital health.

In the context of this research, the estimated population in Norway was 5.4 million in
2020, and according to Capar (2020), the population of the elderly in Norway in the same
year was 940,000 - that is, persons over the age of 65 (Capar 2020; Trading Economics,
2020). These numbers illustrate that the elderly constitute 17.4% of the total population
in Norway. It is further projected by the Senior researcher, Astri Syse, the head of
Statistics Norway, that in just 10 years from today, there will be more elderly people than
children (Ellingsen 2020).

The elderly, who are persons from the age of 65 and above face the challenge of ageism,
this ageism, unfortunately, makes senior citizens learning curve for digital tools even
steeper and further increases the digital divide (Salkowitz 2008). Because the elderly have
the shortest history of the use of digital technology in comparison to the other generations
that are currently alive, they more often than not, easily get frustrated and decide not to

use digital tools altogether (Dimaggio et al. 2004; ljsselsteijn et al. 2007).

Furthermore, according to research by the “nasjonalt senter for e-helseforskning”
[Norwegian center for ehealth research], titled “Malrettede grep for & inkludere flere,
sosialt og digitalt” [Doing social and digital inclusion] an ageing population and the rapid
development of digital citizen services mean that vulnerable people fall outside the digital
community, therefore it is imperative that senior citizens are included in order to combat
issues of loneliness and having the skillset to use digital tools (Lundberg 2022). This has
also been highlighted in the study by Tomczyk et al. (2020), who has stated that the
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elderly have a fear of being laughed at by younger persons while they learn to use new
technologies (Tomczyk et al. 2020).

For the context of this study, the elderly have various impairments, which range from
visual impairments, essential tremors, Alzheimer's, Parkinson's and dementia that affect
the elderly’s use of digital devices. Particularly in the case of Parkinson’s, Alzheimer’s
and Dementia, in 2018, over 10 million Europeans had these diseases (Alzheimer's

Association 2018). The corresponding symptoms for these diseases are:-

Difficulty managing complex tasks and trouble with problem-solving or reasoning affect
critical thinking skills, planning, and organization (Alzheimer's Association 2018). This
symptom affects the elderly’s use of digital tools since these said tools are usually

complex with a number of intricate flows (Tomczyk et al. 2020).

Struggles with visual or spatial abilities, which means a decline in coordinating motor
functions (Alzheimer's Association 2018). The symptom of the decline in motor functions
affects the elderly’s handling of a digital device, either by holding it in hand, tapping on

a touch screen or typing on a physical keyboard because of essential tremors.

Difficulty with verbal expression (Alzheimer's Association 2018). This verbal expression

affects the elderly’s abilities to use voice recognition technologies (Tomczyk et al. 2020).

In the case of visual impairments, one out of three elderly experiences sight loss and over
90% of visually impaired persons are people over the age of 65 (Hadi and Abrahams
2015). This makes it challenging to use digital technologies due to factors relating to low
contrast, poor spacing or lack of or poor voice navigation of these technologies
(Papadopoulos and Goudiras 2005), (Tomczyk et al. 2020).

Unfortunately, the category of the elderly is often not considered in the testing for the
ease of use of digital tools, this further hinders and makes them marginalized persons in
the use of digital tools. (Tomczyk et al. 2020). But, the “nasjonalt senter for e-
helseforskning” [Norwegian centre for ehealth] research has projects in place in order to
skill senior citizens for inclusion in this digital transformation age. For instance, the centre
has the “Collaboration with the pensioners’ association” ‘Samarbeid med
Pensjonistforbundet’, where they recruited older residents to a national technology

ambassador corps (Lundberg 2022). The goal of this collaboration is to recruit over 400
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technology ambassadors from each of the 428 municipalities in Norway (Statistisk
sentralbyra statistics Norway 2022; Lundberg 2022). In a direct quote made by Elin
Thygesen, the professor in e-health at the University of Agder,

“the ambassadors receive...information and training on welfare technology and get to
test VR technology. Then they will share this knowledge with others in their
municipalities. Inclusion and participation are at the centre of this project”

(Lundberg 2022).

In relation to the DHEF, a key factor to ensure digital health equity is the involvement of
people from vulnerable groups in leadership, health professions, co-design, and data
stewardship (Crawford and Sehral 2020). Therefore, the “Collaboration with the
pensioners’ association” ‘Samarbeid med Pensjonistforbundet’ initiative by the
Norwegian Centre for e-health research fulfils the aforementioned factor for Digital

Health Equity.

N
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stewardship

(Crawford and Sehral 2020).

Fig. 10 The Digital Determinants of health extracted from the DHEF

Evincing from the figure above, a number of factors influence Digital Health Equity, in
as far as participation of the elderly are concerned. In addition, the involvement of people
from wvulnerable groups in leadership, health professionals, co-design and data

stewardship is seen as a means to achieve digital health equity.

As Lundberg (2022) asserts, the most important thing is to address challenges which
create burdens for the elderly to apply digital tools to access healthcare. She underscores
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that the elderly should be assisted to apply digital technologies in their homes and in all
the activities they undertake. By using digital technology in their homes, the burden will
be reduced while increasing responsibility to use technologies in homes of old residents.
Instead, there is need to explore ideas and strategies like “digital home help” which can
assist them when there are problems with the use of digital technology platforms
(Lundberg 2022).

Complementing ideas of Lundberg, the Norwegian center for e-health research developed
a “quadruple helix model” (Figure 8) that focuses on integration of different stakeholders
incorporating academia, business, public sector and volunteers, the participation across
sectors is seen as essential in solving complex societal challenges, the integration of end-
users from the start to finish of a project and awareness and contribution of vulnerable
people must be considered (Lundberg 2022). This is the same model that influenced the

selection of the respondents.

Although the elderly are considered a vulnerable group, in Norway because of the efforts
by the “nasjonalt senter for e-helseforskning” [Norwegian centre for ehealth], there are
initiatives to skill and equip the elderly in this digital age so that they are able to apply
digital tools in their daily lives.

4.2.3 Immigrants

Another group of people that are disproportionally affected by use of digital tools and
platforms are the immigrants as vulnerable persons in digital health equity. An immigrant
is a person living in another country other than his or her country of birth. This can be for
reasons of studies, employment and as a refugee, to mention but a few. Persons that are
in Europe but hold citizenship that is not European are referred to as “persons/citizens
from other countries”, “non-EEA” or “third country citizens”. This clarification is for the

purpose of the section below that refers to these terms interchangeably.

As aforementioned in the literature review, the DHEF created by Crawford and Sehral
(2020) highlights the importance of approaching digital health technologies from an
ecological perspective. To recap, an ecological perspective means the ways that the use
of technology by an individual extends out into (and is shaped by) their social, cultural,
and economic position in the world (Crawford and Sehral 2020). In this section, 1 will

demystify the DHEF model presented in the literature review along with relevant
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immigrant examples for these factors to expound on the inhibitors to the use of digital
tools in Norway. This section of the paper will be looking at immigrants’ experiences
through the lens of the recommended ecological perspective of the DHEF (Crawford and
Sehral 2020). This comparison with the use of the DHEF will aid in answering the
research question “What is the difference in the use of digital health solutions between
advantaged and disadvantaged groups? This question will explore the differences

(inequities) the groups face in their use of digital health tools.”

As the researcher and an immigrant, | have an experience of using digital tools in Norway.
As aforementioned, Norway is an egalitarian society and represents equity and equality.
As aforementioned in this research, the estimated 2020 population in Norway was 5.4
million, in 2022, there are reported to be over 819,356 immigrants in Norway (Statistics
Norway 2022), (Trading Economics 2020). This illustrates that immigrants constitute
15.1% of the total population in Norway.

The piechart image below is a visual aid to illustrate the percentage of ethnic diversity in
Norway as of 2017.

Norway ethnic composition (2017)

8.5%
Norwegian™®
other European
8.3%
83.2% other
© Encyclopaadia Britannica, Inc. *Includes some 60,000 Sami.
(Encyclopedia Britannica 2017)
Fig. 11 Norway ethnic composition

Norway is an egalitarian society that focuses on an equality with the percentage of
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immigrants at over 15%.

In reference to the DHEF, among the digital determinants of health is access to digital
resources (Crawford and Sehral 2020). In Norway the D number or an ID number is
acquired only if you are a citizen or resident of the Nation. Otherwise as an undocumented
immigrant, or unregistered person, one does not have an identification number which, as
aforementioned is the number that enables one to access the e-services including e-health.
Immigrants are able to access health care or public services only after they acquire a
national identification number which is received only after 3-6months and before that
time the person is “locked out” from accessing the e-services. Therefore, in the period
before immigrants receive national insurance and the residency status which comes with
an identification number and smart ID. So, for that period of time, one is “locked out” of
the digital solutions provided. Therefore, it is challenging for patients to receive medical

documents with results after medical consultations.

In Norway, one has to wait the same period of time but to add insult to injury the ID or D
number is used with Bank ID. Therefore, a Norwegian Bank account is needed, to acquire
a Bank ID. Getting a Norwegian Bank account is a bureaucratic process that takes a
minimum of 6weeks. This means a longer waiting time without access to interactive e-
services like helsenorge.no. An alternative to access these e-services is to acquire a
commodfies private e-1D, this costs 1180 NOK for 3 years. Some immigrants may not be
in the most suitable financial position to acquire a Commfides e-ID, therefore they remain
locked out of the e-service. Therefore, in relation to the DHEF, the factor of having an ID
number or ID affects one having access to digital services. The image below is the Digital
Determinants of health extracted from the DHEF (Crawford and Sehral 2020).
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(Crawford and Sehral 2020).

Fig. 12 The Digital Determinants of health extracted from the DHEF, specifically

access to digital resources

In relation to the aforementioned factor of having Identification, | would like to mention
the section of the DHEF that mentions equal access, to digital health as illustrated in
Figure 13 below.

In Norway, residents including immigrants are entitled not to pay medical fees if their
usage of public health services in a year go above 2,961 NOK (Norsk Helsenett 2019).
Therefore, if one’s medical bill goes beyond that aforementioned amount then the
immigrant is subject to free healthcare, but it is vital to mention that this exemption is
only valid if one acquires an exemption card, this card is acquired by logging into the
health platform Helsenorge.no. To emphasise, an undocumented person or an immigrant
cannot log in to the Helsenorge.no portal without a BankID therefore they cannot claim
this exception card without external assistance. Furthermore, not all immigrants are well
equipped with such information of benefits and may therefore shy away from receiving
medical help. Furthermore, in case of an emergency, immigrants may be reluctant to seek
medical help for fear of costs since to some immigrants the cost of 2,961 NOK may still
be too high to incur. This factor is related to the factor of “using of digital resources for
health-seeking or health avoidance” under the digital determinants of health as shown in
Figure 12 above. Furthermore, it can be argued that Norway confirms more to the factors
that positively influence Digital Health Equity
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Fig. 13 Factors that influence Digital Health Equity

To delve further into the health barriers immigrants face in endeavouring to access
medical attention in Norway, unregistered immigrants in need of medical care are limited
to only emergency care services. For ease in accessing health services, one needs to
register with a “house doctor” one cannot have a personal registered house/ home doctor
without an ID or D number. Therefore, when an immigrant needs to access medical care
and attention they are left at the mercy of their nearest health provider to agree to see
them because they are not officially registered with that, or any health provider for that

matter.

Statistics usher in the factor of race and inequity in digital health. Some digital health
applications created predominately focus on the population that is the “social norm”,
leaving out persons that are not the norm. In this case “social norm” refers to persons of
Caucasian descent with whiter skin tones. This creates an imbalance in persons of colour
in receiving or making use of digital health tools that are centred around skin conditions.
For instance, a popular skin health tool, Dermtest that is used in Europe that detects early
skin melanoma falls prey to this inequity. Unfortunately, the studies of skin in this health
tool have predominantly been done on persons with whiter skin which leaves persons of
colour at a disadvantage in using the digital tool DermTest. Upon conducting an inquiry
with the CEO of DermTest, he clarified that the in fact only detected early melanoma in

white skin and not darker skin tones, since more data is available for the whiter skin tones.
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4,24  Loneliness of the Elderly and Migrants

This section merges the topic of the elderly, immigrants and the issue of loneliness that
affects both groups. According to the Norwegian centre for e-health research, there are a
number of initiatives for the elderly, these initiatives are to ensure that the elderly receive
the skill set they need for this digital age and combat issues to do with loneliness that
digital tools can potentially solve.

Despite the centre acknowledging that vulnerable peoples’ needs have to be addressed,
the centre mostly acknowledges senior citizens as vulnerable (Berntsen 2021; Lundberg
2021). This assumption is made because all the initiatives and scope of research done by
the research centre focus on vulnerable people such as senior citizens, and people with
chronic conditions like diabetes but not immigrants. What’s interesting to note though, is
that on the issue of loneliness, the Norwegian research centre for e-health acknowledges
that immigrants are affected by loneliness, although, just the study and solution being
done so far are for and on senior citizens in Arendal (Berntsen 2021). Although both
senior citizens and immigrants are threatened by loneliness and other Health issues the
University of Agder has only developed the aforementioned solution for the elderly in
Arendal (Berntsen 2021; Lundberg 2021). The concern that arises in the aspect of
loneliness among disadvantaged groups is ‘What about the latter, what initiatives or
thoughts does the centre for e-health research in Norway have for immigrants?’ The latter

in this case being immigrants.
4.2.5 Acceptance

This section of my research will focus on the factor of acceptance in the use of digital
health tools in Norway. The specific research question this section will be aiding to
answer is “What is the attitude of users to digital health interventions? This research
question will use the technology acceptance model UTAUTZ2 and the Delone and Mclean

model to understand the quality, intention and inhibitors to use.”

First, I will look at the survey conducted by Accenture in 2021 titled “Digital adoption in
healthcare: Reaction or revolution?” (Accenture 2021). The 2021 Accenture Health and
Life Sciences Experience Survey commissioned almost 11,823 people from the United
States, Italy, United Kingdom, Norway, Australia, Finland, Singapore, Japan and Spain
in order to get data about their attitudes towards the healthcare system (Accenture 2021).
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This survey revealed how the healthcare experience is changing in terms of access, equity,

service experience, digital technology adoption and trust (Accenture 2021).

The survey included people from the aforementioned countries, with 648 of the
respondents coming from Norway (Accenture 2021). Forty per cent of the total sample
represents patients with current conditions in the following therapeutic areas: Oncology,
Cardiovascular, Respiratory, Immunology, Gastroenterology and Neurology. It is
important to note that of the demographics recorded in this survey, the aspect of ethnicity,
and immigration status were not recorded but age, employment and level of education

were recorded as shown in figure 14 below.

Demographic data for respondents in Norway

Age Education Employment

Doctoral or equivalent
level degree

Masters or equivalent
level degree

Bachelors or equivalent
level degree

. Shortcycle tertiary
education
Post-secondary,
non-tertiary education

Upper secondary
education

Lower secondary
education

Working full ime
(>30 hours a week)

Working part time
(8-29 hours a week)

Working part time
(<8 hours a week)

. Full time student
B o

Notworking

Primary education

Early childhood

education Aoy

1 did not complete any o
formal education 4

(Accenture 2021).

Fig. 14 Demographic data for respondents

The demographic data for the respondent's ages in this research was 37% of the
respondents were 55+ years, 18% were between the age of 45-54, 17% were between 35-
44 years old, 19% were between the age of 25-34 and 9% were between the age of 18-24
(Accenture 2021). The employment demographics were as follows, 40% of the
respondents which was the majority were working full-time, full-time being 30+ hours of
work a week, followed by 12% of the respondents that were working part-time (8-29
hours a week), 3% worked less than 8 hours a week and 7% of respondents were full-time
students with 21% of the respondents retired, 11% not working, 4% unemployed and 3%
falling under the categorisation of other (Accenture 2021). The education demographics

was the majority of the respondents completed primary education with 30%, followed by
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21% of the respondents that achieved a bachelor's or equivalent level degree, then 20%
of the respondents that completed lower secondary education, the least number of the
respondents were on the opposite ends of the spectrum with 2% either with a doctoral

degree or equivalent or did not complete any formal education (Accenture 2021).

According to the survey results, the responses illustrated that Norwegian healthcare
handled the pandemic well compared to other countries, and often provided critical care
at difficult times, this was because of the existent and hastily setup Helsenorge platform
and the readiness of the healthcare providers and patients to use these tools (Accenture
2021). The question the respondents were asked was “Overall, has your access to
healthcare been better or worse since the onset of the COVID-19 pandemic, or has there
been no change?” From the results below, 51% of the respondents saw no change, and

20% responded that the healthcare provided was slightly worse.

28%

Worse :
/\/ Much worse — Don't I|(now oo
— Much better ‘\TBetter

Slightly worse —— 9

)

—— Slightly better 7

51%

No change

(Accenture 2021).
Fig. 15 Respondents access to healthcare before the COVID-19 pandemic.

The figure above illustrates the proportion of respondents when they were asked “Overall,
has your access to healthcare been better or worse since the onset of the COVID-19

pandemic, or has there been no change?”” (Accenture 2021)

Even though telehealth solutions were available in Norway before the pandemic, the
uptake of e-consultations among general practitioners was slow (Berntsen 2021). In an
interview for the Norwegian centre for e-health, Lene Lindberg expounds on this by

saying,



58

“...InJanuary 2020, about one-third of all GPs offered e-consultations (text, video
and telephone), but this comprised only 3.1 per cent of all consultations. Soon
after the first lockdown, e-consultations experienced a boost, enabled by factors
such as technology readiness, competence among health workers and financial
incentives. Within the next months, almost all doctors had started to use e-

consultations...”
(Berntsen 2021).

According to primary data collected by Accenture (2021), the use of the aforementioned
virtual consultations more than doubled during the pandemic which confirmed the
demand for convenient and fast care. This, therefore, illustrates that although the digital
tools were ready, the spark needed to ignite and hasten the actual use of these tools was
the COVID-19 pandemic.

The pandemic furthermore accelerated the implementation, use and entire shift in the use
of digital tools to receive and use health services (Accenture 2021). In addition, during
the pandemic, the health portal Helsenorge.no was developed rapidly which enabled data-

sharing across health units (Berntsen 2021).

The Norwegian Centre for E-health Research 2021 produced a status report for the World
Health Organization (WHO) on the use of digital tools in Norwegian primary health care
during the Covid-19 pandemic and in an interview by Lene Lindberg (the Senior Adviser,
Norwegian Centre for E-health Research) about the report, Lindberg mentioned that
although these tools were used, it is imperative to understand how these digital resources
for health like video consultations, self-monitoring, sharing of health data and much more,
could and can contribute to better health services (Berntsen 2021).

4.3 Section 2
4.3.1 The Findings

The research identified that social determinants of health whose disproportionate
distribution leads to digital health inequity were the major elements that impact digital
access to especially the disadvantaged groups. The findings indicate that the
representative sample gathered following the quadruple helix model to obtain a deeper

and clear understanding health equity and what are the social determinants of health that
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disproportionately affect disadvantaged groups like minorities, low incomes earners,

immigrants and senior citizens.

Keeping focused on the research question of this research which is, exploring the factors
that affect digital health in Norway. The research focused on obstacles and facilitators of
digital health equity, initially the thematic analysis identified nine themes, which were
narrowed down to six these were access to digital technology, financial resources,
applying digital tools for health, digital health training, underlying beliefs on digital
health and causal values in digital use. To obtain an overview of the data that was
gathered through personal semi-structured interviews, notes were transcribed on the
interview questionnaire of each respondent. It involved going back and checking the
information that was gathered from the interviews, which helped to shape the themes and

make them more focused.
4.3.1.1 ldentifying Barriers to Digital Health Equity

Broadly, the findings of interviews indicate that inequitable access to digital technology
was tied to disadvantaged groups. This includes the socio-economic status of respondents
with ethnicity and race. Access to technology is seen as one of the most important factors
that impact on digital health equity with disproportionate distributions leading digital
health inequality. About 90% of the participants mentioned that their use of digital health
tools was affect by low knowledge in the use of digital tools (Helsenorge) and

understanding how to use it.

Furthermore, the respondents made it clear that the use of the digital health tools -
Helsenorge was hampered by knowledge in the use of the devices needed for to access
digital health services. They mentioned there is no proper training and support by the
authorities in application of digital tool - Helsenorge to access health services. Their
concern was that accessing health services through the digital tool - Helsenorge was not
considerably supported by any forms of training to provide the necessary knowledge on

how to use it.

About 80% of the respondents stated that the use of the digital tool - Helsenorge to access
health services required high levels of digital skills than those that are ordinarily needed
to use a smart phone. Most of the participants remarked that they are hampered by poor

computer skills despite possessing some digital devices.
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4.3.1.2 Access to Digital Technology

For some of the participants who indicated that they were experiencing income
constraints, they remarked that they cannot even afford digital tools like a phone,
computer and internet connectivity affordability was somewhat cumbersome which has a
considerable impact to their access of digital health services. 20% of the respondents were
above 65 years of age and felt that the use of the digital tool - Helsenorge hindered them
from accessing health services freely because they required higher digital skills which
they do not possess. They also stated that they lack the digital tools necessary to access
digital health such as computers, smartphones which they also mentioned are delicate to
keep.

“We are of a different generation, these computers are delicate to maintain and they
require a lot of skills, we need more guidance and training in using some of the digital
tools so that we can take advantage of digital health services but, some of us have
demanding schedules, and conditions relating to aging such that there is no time or space

for such training”’.

10% of the respondents responded that they did not even have time to learn new digital
skills just for the sake of accessing digital health services. It was just a burden on them
by changing the system they were accustomed to accessing health services. The system
they were accustomed to is either a walk in service or calling the health provider to acquire
an appointment promptly. They remarked that even if they had time to, COVID-19 had
made the whole situation hard as they needed to maintain minimum physical contact. This
has made it complicated for participants to attend training and skilling in the use of the
digital tool - Helsenorge to access digital health services.

Participants especially from disadvantaged groups, mainly immigrants explained that
they could not easily access digital resources (Helsenorge) because digital resources
(Helsenorge) require one to have official documents to access the service -Helsenorge.
For one to be able to access official resources in Norway, they must have a Bank ID, to
acquire this Bank ID one needs official documents for citizenship or legal stay in Norway.
This requires one to have D number or an ID, which is only acquired by a citizen or
resident and not easily available for immigrants in Norway until they have legalized their
stay. One of the respondents described that as immigrants in Norway they faced language
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challenges to use of digital health services especially Helsenorge. Even obtaining an
interpreter is a very complicated and expensive exercise because one cannot risk exposing
their vital personal data to someone else and in some cases risk exposing themselves as

undocumented immigrants.
4.3.1.3 Financial Resources

Some participants who described themselves as low income and unemployed indicated
that they were unable to obtain the necessary digital tools (smart phone, computer or
mobile internet) for digital health because of the strain in finances. Even some who may
possess some of those digital tools their functioning is still hindered by financial strain
such that they cannot maintain the costs involved. The interviews indicated that income
has a negative impact on digital health equity because some of the respondents indicated
that they are at times unable to access digital health services. One of the respondents
indicated that digital equipment most times develops problems and needed routine repairs
which could not be afforded because of low finances.

One of the respondents remarked that: “My computer broke down before COVID-19 and
since then | have not been able to replace it because of lacking financial resources. It has
become very hard to find work where | could have earned some money to repair or change
it, this has made iz difficult to access digital health services”.

Furthermore, respondents who described themselves as being unemployed indicated that
digital health was impractical because most of the times one would only use Helsenorge
when in a settled situation than when they are insecure and unstable. The stated that at

time the connections are unstable depending on the particular location.
4.3.1.4 Privacy concerns

Regarding application of the digital tool - Helsenorge for health seeking, the participants
indicated that they were at times hampered by financial resources. As indicated in the
conceptual framework and in the aforementioned factor, financial resources are a major
factor that impact on digital health equity because the most disadvantaged groups in
society cannot afford some of the digital tools that are needed. Participants also,
mentioned that issues of privacy curtailed their willingness to use digital tools to seek

medical help. The use of digital tools was seen as exposing them and their medical
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information to everyone that could access their medical information digitally. Seeking
medical help, acquiring appointments or mental history data through the digital tool
Helsenorge was seen as an invasion of privacy because majority of the respondents
indicated that they were afraid of revealing their medical data on what they consider to
be an open network. The respondents expressed this concern by mentioning that they do
not know who is at the other end receiving their data or who has viewed their personal

data without their consent.

“I do not need to expose my private information to everyone, even people I have never
met, | feel that medical information is private and should be between the patient and the
doctor, although during COVID-19, | used the digital resources to seek medical help, |
still don’t feel comfortable about it”.

Majority of respondents indicated that they preferred the traditional face- to-face
meetings of seeking for medical help instead of using digital devices. Digital means of
seeking for medical help were broadly seen as exposing their medical data to even all
those who are not concerned. Almost 70% of the participants indicated that it was an
intrusion in their private lives to compel them to seek health services through the national
digital health network. However, some of the participants credited the use of digital
health resources for being convenient and avoiding unnecessary movements to make
appointments in person directly with doctors to view their medical results and history.
Participants indicated that person to person with doctors was much better as they were
able to communicate to the person who understood their medical problems. This also,
helped to curtail challenges of communication as some people from disadvantaged groups

cannot communicate effectively through digital platforms.
4.3.1.5 Digital Health Training

While choosing themes, digital health training was chosen because it was seen as a means
of acquiring, processing and comprehending health information from digital data that can
be applied in making relevant health choices. As aforementioned, digital training was a
concern for the respondents. Participants indicated that the use of the digital health tool —
Helsenorge and digital health infrastructure was hampered by lack of knowledge on how
to apply digital data to make right health choices. Training on how to apply digital data
would benefit them to apply digital knowledge in health decisions. Participants indicated
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that this could be applied through learning the required skills on how to apply the digital
data to health issues.

“I feel it is just a bother to use digital tools to access health care because I have little
knowledge or training in the use of these computers and electronic devices. Instead, |
prefer visiting the doctor on a personal basis because I don’t see how he will examine me

through a phone when he needs to listen to what is in my stomach or my pulse rate?”

Training was mentioned by participants as one of the major barriers limiting their use and
acceptance and is linked to a sub-theme of digital health literacy. Participants mentioned
that one of the barriers to application of digital tools was insufficient knowledge on how
to apply them. Knowing how to obtain knowledge from digital data would help them to
see what was missing or wrong and ask what might have gone wrong to improve their

understanding.
4.3.1.6 Underlying beliefs on Digital Health

80% of the participants raised an issue of eavesdropping on digital health data that is
communicated through digital health platforms. Participants could not trust the use of
digital platforms like when they are directly dealing with doctors. Most participants said
that it was hard for them to discuss personal matters online without seeing the person they
are communicating to especially when there are some other people listening to your story,
this is in particular using the Helsenorge’s Mental Helse's chat service sidetmedord.no.
Participants also raised issues of making serious mistakes in the information that might
lead to loss of their lives as that mistake may not be detected immediately. The issue of
making wrong inputs and getting wrong answers through digital platforms dominated the
theme of beliefs on digital health. Respondents of over 65 years and above stressed that
it is very possible to make a mistake via digital platforms, which might cost your life
because the doctors may prescribe a wrong drug based on wrong information. As a
consequence, underlying beliefs by participants is a barrier to use of digital health
platforms because of their perceived beliefs.

4.3.1.7 Causal Values in Digital use

90% of the participants indicated that they favour local face-to-face discussions with

doctors instead of accessing services through digital platforms. They further indicated
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that digital platforms do not offer services similar to human beings like doctors and nurses
insinuating that better treatment is through human interaction. Some of the respondents
who happened to represent immigrant groups and affected by language barriers indicating
that they can explain their sicknesses better through personal gestures, facial expressions,

plus touches.

They indicated that expression of emotions are important in treatment and these cannot
be provided by digital health platforms in particular Mental Helse's chat service
sidetmedord.no. Hence, utilizing non-verbal communication would be undermined by
digital health services which are inefficient compared to personal treatments by
physicians. Furthermore, the interaction with the health care expert was regarded as less
personalized in the digital health services than the face-to-face services. Some
participants responded that offering services remotely requires a lot of time longer than a
face to face service, which alluded to the fact that they preferred physical services. Some
older adults in the population sample indicated that accessing services through phone calls
would lead to mistakes and they were worse than personal to persona services because

they keep the person waiting on the line.

Most of the participants responded that they preferred their conditions checked
systematically by the doctors instead of using the digital tool Helsenorge to diagnose their
conditions through the use of their medical history. To reiterate the earlier factors that
arose, most of the participants indicated that their skills in the use of digital platforms
especially on smart phones and computers was very poor and they disliked them.
Disconsolately, digital health services were seen not to be having any added benefit to

the service users’ than person to person services.
4.4 The Discussion

This study has examined the factors that influence digital health equity especially among
the disadvantaged persons who utilize digital health services (Helsenorge). This has led
to an imbalance in use of digital tools that has been amplified by the COVID-19
pandemic. These disparities are a consequence of digital health innovations intended to
improve health results, patient safety and experiences that have led to unintentional results
for socially side-lined groups leading to inequity in digital health (Barros et al. 2018).
This has created a digital divide between those who have access to the technologies and
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those without.

This study has offered valuable information by providing pertinent data why some
individuals are impacted disproportionately leading to health disparities in terms of
accessing digital tools (Beaunoyer, Dupere and Guitton 2020). The findings of this study
are corroborated with findings of other studies that disadvantaged groups face problems
with several social determinants of health that are determinants of digital health. The most
noticeable barriers to utilization of digital health facilities entail various challenges

associated with accessibility to digital assets.

Overwhelmingly, the findings of the study irrespective of the age or group participants’
responses indicated that their abilities were inadequate to access the digital health
services. They did not have skills or enough training to use digital health platforms. Most
of these respondents were either immigrants, senior citizens, the unemployed or the low
income earners (Jeffrey et al. 2019). In sharp contrast to the previous studies (Selsky
2013; Jeffrey et al. 2019), this study indicates that persons who might have good digital
expertise may be able to use digital tools but not able to access the digital health tool
Helsenorge. This was mainly because of lack of training and knowledge on how to use
digital tools, lack of access (without a bank ID) poor usability and little understanding of
the digital health vocabulary that would lead them into mistakes. This finding is in support
of the findings of other studies, which indicate that challenging vocabulary in the digital
health services is a barrier to access and acceptance of digital health services (Acharya
2016; Jeffrey et al. 2019; Yoon and Huang 2005).

Furthermore, this study has shown that deficient digital skills were frequently connected
to other issues such as access to digital technology and access to services. Despite other
studies support for the development of mechanisms to promote digital access (Reiners et
al. 2019; Sakaguchi-Tang 2019), there is still inadequate support. Some societal members
like immigrants are hampered from accessing health care through digital tools because
they lack a Bank ID, as aforementioned. The Bank ID is acquired only if you hold a bank
account in Norway, to get a bank account, one needs a D number or an ID number which
is acquired only if you are a citizen or resident of the Nation with alot of underlying red
tape. Therefore, a Norwegian Bank account is needed, to acquire a Bank ID. Getting a
Norwegian Bank account is a bureaucratic process that takes a minimum of 6weeks, this

process can take up to 7 months. This means a longer waiting time without access to
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interactive e-services like helsenorge.no. An alternative to access these e-services is to
acquire a Commodfides private e-1D, this costs 1180 NOK for 3 years. Some immigrants
may not be in the most suitable and conducive financial position to acquire a Commfides

e-ID and remain locked out of the e-service.

Then as an undocumented immigrant, or unregistered person, one does not have an
identification number or D number. It is this number that enables one to get a Bank ID
that enables one to access the e-services including e-health. In Norway, one has to wait

to receive the ID which is used with the Bank ID digital system.

Therefore, in relation to the DHEF, the factor of having an ID number or ID affects one
having access to digital services. Thus, digital health equity in Norway is impacted by
economic, cultural and social conditions that hinge on race and inequity in digital health.
Some digital health applications created predominately focus on the population that is the
“social norm”, leaving out persons that are not the norm. In this case “social norm” refers

to natural citizens of Norway.

Furthermore, the findings of this study are corroborated by other studies (Berry et al.
2016; Liberati et al. 2021) that respondents mainly faced that communication-associated
weaknesses that prevented their use of digital resources for seeking health care services.
Communication weakness in this case refer to language barrier, the tool Helsenorge is
primarily in Norwegian. Because of this language barrier, the digital health service has
not yet been considered to be capable of meeting multifaceted service requirements. This
leads to digitalization challenges particularly among those who are most vulnerable that
would require patient-expert person to person contacts. The findings of this study further
complement these arguments by showing that interaction challenges in the digital services
impact on different service users with diverging challenges. Khan and Hoque (2016) also
observed that the application of digital health resources may cause insecurity and lead to

privacy problems.

Nevertheless, the findings of the study further indicate that the utilization of digital
services needs more digital resources that ensure confidentiality whenever the service is
utilized. This study has indicated that privacy plus confidentiality concerns might be
particularly evident for the persons who are incapable of using the digital health service
— Helsenorge. Hence, the study stresses that face-to-face-health services are usually
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appreciated and preferred than the digital services. Like in previous studies (Helspar et
al. 2017; Hepomeni et al. 2021), some respondents admitted that they have a low

enthusiasm towards digital healthcare solutions because of issues of privacy.

Therefore, it appears that awareness of digital services as well as their potential to support
health plus well-being may not yet appear to reach everybody. Furthermore, there is still
need to improve digital health services through strategies like increasing physical
accessibility, digital expertise and social support together with improvement of
infrastructures that can reduce digital health inequities. These would help to promote the
utilization of technology and digital services while removing barriers that prevent the
most marginalized from accessing health services through digital platforms (Nguyen,
Hargittai and Marler 2021).

4.4.1 Validity and Reliability of the Findings

This section tries to answer the question whether the findings of the study exploring the
factors that impact digital equity in Norway are dependable? To prove that the findings
of the study were credible different techniques are applied to prove credibility. These
entail prolonged engagement, persistent observation, peer debriefing, negative case
analysis and progressive subjectivity. The researcher in this study applied the prolonged
engagement technique through involving in semi-structured interviews. The researcher
was present and had a direct encounter with respondents instead of using a telephones or
email to interview the participants. This made the answers given in the responses more
credible because better insights on the factors that impact digital health equity of the
respondents were directly gained. This made the answers more credible as the researcher
was able to ask extra questions through face-to-face interviews. Personal encounter with
participants was an opportunity to create trust that ensued into answering the interview

questions truthfully. Thus, it is believed that the findings of this research are credible.

This mode of acquiring findings enabled the researcher to gain a deeper understanding
into the impediments that lead to digital health inequity among disadvantaged groups.
These impediments were identified to be a consequence of poor access to digital
technology, financial ability, application of digital tools to seek health, lack of knowledge

to use digital health platforms as well as underlying beliefs and preferences, which is also
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a result of the socio-economic status of respondents with ethnicity and race. This
provided the researcher with deeper insights on what causes digital inequity in Norway.

Applying the peer debriefing technique, the results of the study were seen to be credible
up to at least 80%. This is because after compiling the research results, the researcher
asked 6 of the respondents if they believed that what presented in the semi-structured
interviews covered what they considered to be the real factors impacting digital equity
among people in Norway especially the disadvantaged groups. The 6 respondents that
were debriefed confirmed that those factors given as answers to interviews questions were
indeed representative of the barriers that led to digital health inequity. Furthermore, the
findings of the study are transferable to other countries with similar contexts like Norway
that experience disproportionate access to the digital health tool Helsenorgeespecially
after the inception of COVID-19.

4.5 Conclusion

This chapter has presented the findings of the study in two different sections. The first
section has presented the demographic data and the issue of digital health in Norway. The
second section presents the findings from the semi-structured interviews. The findings
indicate that despite efforts by the authorities in Norway to provide digital health equity,
not all those among its society have been able to benefit from its digital health equity

policy.

Overwhelmingly, the findings of this study indicate that digital health equity is impacted
by factors that emanate from failure of individuals to access digital resources, knowledge
on their use, financial restraints, underlying beliefs and causal values. Furthermore, the
findings of this study indicate that disadvantaged groups are the most affected by this
digital health imbalance as they cannot access digital health services on
Helsenorgebecause of the aforementioned factors. That is why most of the respondents
are in favour of face-to-face means of seeking health care instead of using digital

platforms.
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5 Conclusion and Future Research

51 Introduction

This last section of the thesis ties the whole argument together by presenting the key
results on how the objectives of the study were achieved through answering the main
research question. As a consequence, it presents the chapter summary and the findings in
relation to the objectives of the research questions. This looks at the theoretical
contributions of the study and its practical contributions. Based on this, some study
limitations are presented. This chapter ends in a wider perspective including the author’s

future research proposals.

5.2 Purpose and Research Question

The foundational research question guiding this thesis was to gain deeper insights into
what leads to digital health inequity in Norway, a country that has an egalitarian culture.
The purpose was to acquire better knowledge of the digital health equity “What key
factors impact equity in digital health in Norway?”” To implement this purpose, the thesis

entails the subsequent research questions:
a) What are the factors that affect equitable access to digital health in Norway?

b) What is the difference in the use of digital health solutions between advantaged and

disadvantaged groups?

¢) What are the immediate and long-term impacts of digital health applications on equity

in healthcare?

The findings of the study overwhelmingly indicate that the foundational research question
was answered. The factors which influence equity in digital health in Norway are the
causal values in digital health use, underlying beliefs on digital health, digital health
training, access to financial resources and access to digital health technology. These
factors impact on equity in digital health in Norway because they are unevenly distributed

among the Norwegian society especially disadvantaged groups.

The subsequent research questions were answered through the literature review and

section 1, of chapter four. They indicate that there is a difference in the use of digital



70

health tools between the advantaged and disadvantaged groups as well as short and long-
term impacts of digital health applications.

5.3 Summary Conclusions

Chapter One: Presented the main research question of the study and shaped the argument
of the research that there has been inequity in digital health in Norway especially with the
inception of COVID-109.

Chapter Two: The discussion in this section presents the different theoretical frameworks
and it indicates that the framework which captures the factors that impact digital health

is the DHEF from which the conceptual framework is derived.

Chapter Three: Discusses the methodology of the study. This section explains the
methods applied and it justifies the methodology as an exploratory qualitative case study
methodology. The qualitative research methodology relying on semi-structured
interviews is deemed most relevant for this study. The qualitative research methodology
employs semi-structured interviews, which provide rich descriptions through open-ended
questions enabling a chance for the respondent to reply in their own words making the

responses valid as well as a better understanding of the social setting.

Chapter Four: Part 1. Presents an analysis of demographics of Norway to answer the
subsequent research questions. Part 2. Presents the analysis of the interview questions,
findings and summarizes the important research study conclusions. The findings indicate
that despite efforts by the authorities in Norway to provide digital health equity, not all

those among its society have been able to benefit from its digital health equity policy.

Overwhelmingly, the findings of this study indicate that digital health equity is impacted
by factors that emanate from failure of individuals to access digital resources, knowledge
on their use, financial restraints, underlying beliefs and causal values. Furthermore, the
findings of this study indicate that disadvantaged groups are the most affected by this
digital health imbalance as they cannot access digital health services because of these
factors. That is why most of the respondents are in favour of face-to-face means of

seeking health care instead of using digital platforms.

Moreover, the findings of this study have reinforced the notion that equity in digital health

is associated with other social inequities. Thus, putting the situation in order will require
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a multisector and multi-level approach that promotes collaboration and coordination on
inequity issues that affect society.

5.4 Theoretical contributions

This research has contributed to an area that needs enormous research because of the
ongoing COVID-19 pandemic. The pandemic has led to an increase in research on digital
applications, which had limited research before. By reviewing the different frameworks
so far applied in the area of digital health equity, the research has adopted a broad model
that is seen as the best to capture social determinants of health that have an influence on
the digital health equity. This mixture of theories allows for a synthetic framework relying
mainly on the DHEF (Crawford and Sehral, 2020) framework to capture what is causing
digital health inequity. The findings of this thesis have indicated that application of a
broad model to study the factors that impact equity in digital health is helpful to policy
makers in targeting aspects that are seen to be the causes of digital health inequity.
Similarly, the application of a qualitative exploratory case study of Norway connected

the research objective giving a deeper understanding of digital health inequity.

55 Practical contributions

The study has given an overview of the causes of what impacts digital health equity from
various stakeholders who are facing challenges in using digital health platforms. This will
assist planners to see where problems are and address them accordingly. Digital health
has become a hot topic recently because of the COVID-19 pandemic, insights from this
study will help planners on how they can deal with issues of providing healthcare to
COVID-19 patients.

This study helps to explain different factors that affect the use of digital technologies, and
whether the factors that affect the digital health tools acceptance are due to the intention
and attitude of use. This will facilitate and guide policy makers to design strategies that

equitably promote digital health and tools in Norway.

Furthermore, this study explores digital health which will consequently help to shape
policy on the contentious issues of multiculturalism especially on how to promote digital
health equity among the advantaged and disadvantaged groups in Norway. It contributes

to understanding the impact of digital health solutions on equity, there is a need to
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evaluate the short and long-term effects of digital health on equity, both pre and post-
pandemic. This is because the pandemic is still ongoing, and to acquire post pandemic
effects on equity would require a longitudinal study to be conducted to effectively explore

and discover these effects.

The research focused on digital equity which has implications on the manner of how
policies are designed taking into consideration that society has diverse individuals who
need to be catered for when adopting the use of digital applications for healthcare.
Nonetheless, the findings of this current study and other literature indicate that equity
challenges faced by the disadvantaged in society is at times associated with governments
decisions that has the ability to influence issues of inequity in digital health.

5.6 Study Limitations

The study focused on few years (2 years) from the time the COVID-19 pandemic started
to the present day, such findings arrived at from a short period may be inconclusive. A
long-term study would have enabled us to ascertain the manner on how inequity in health
and digital health developed in Norway. Therefore, to reiterate, a longitudinal study
should be conducted to effectively explore and discover the post COVID-19 effects on

digital health equity.

In addition, the timeframe influenced the choice of the methodology that was applied.
The study relied on the case study method following a qualitative approach. Although
this provides a detailed analysis, it does not cover a large population in a short time period.
An extended period for the research would have allowed for the use of eclectic approaches
that can facilitate the researcher to obtain a more information on what impacts digital
health equity.

5.7 Recommendations for future research

Everything is in constant flux and with constant changes, future research should examine
if the contributions of Digital health outweigh those of face-to-face consultations. Future
research should be broader and look at all the nations of the world, and in Norway, not
only the disadvantaged should be the focus of the research but other groups of persons in

Norway.
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In future, this study should be expanded by using an eclectic methodological approach.
This will allow the researcher to explore a combination of methods to make a more in-
nuanced study of factors that impact equity in digital health. An eclectic approach
combining multiple methods facilitates the researcher to expand the research to a wide

audience capturing more factors that impact equity in digital health.

This should also include exploration of the perceptions of teenagers and very young adults
on digital health equity. Preparing the future to embrace digital health tools requires
dealing with the youth of today so that they get accustomed to the applications. To
prepare society to adopt the use of digital health tools, they should replicate this study in
different contexts and comparatively examine the differences in levels of digital adoption
and ask the question of “why”. Why Norway despite its’ egalitarian culture and heavy
investment in digital resources continued to experience digital inequity? Replication of
the research in other contexts will help to provide more insights on the issues of inequity.
This will also contribute to the body of knowledge in as far as barriers to digital
technology that affect people in Norway. Future studies should be expanded to cover
large population samples so that perceptions on the uses of digital technology in society

are changed, that is how it will help to reduce barriers that are in play at present.
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Appendix

A Appendix 1

Letter of Consent Information letter:

Dear Sir/Madam,

The role of this survey is to obtain your opinion on social determinants of digital health
in Norway. Despite Norway being one of the pioneers of digital health in Europe, it is
still manifesting health disparities among its population. These iniquities have been
brought about by digital health technology such as computers, phones, the internet, text
message and video calling.

They are especially experienced among socially disadvantaged populations, race,
ethnicity, geographic location, sex, socio-economic status and other social factors. The
research is intended to find out which factors impact on health equity in Norway so that
policy makers know which areas to target to achieve digital health equity. Your
participation will be treated anonymously and the responses kept under lock and key to
be only this research.

| appreciate your participation in this research.

For the participant | understand that by taking part in the study | will be interviewed and
recorded.

For the participant: | understand that taking part in the study will include being
interviewed and audio recorded.

I give my consent to allow the researcher to use my data for this research.

Place & Date Signature & Name in Block Letters

Thank you for your time.
Sincerely

Jackline Nakiganda

Interview guide
Informant’s background
Gender

Age
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Profession

Have you been out of employment in the last six months?

Years of practising the profession/experience

Topic: Descriptive information; Underlying Personal values/experiences

What is your experience with using digital platforms in particular using HelseNorge?
Do you at times use digital platforms like HelseNorge or tools to access health care
services?

What do you consider to be the advantages of accessing those services through digital
tools?

Similarly, what do you consider to be the demerits of using the tool HelseNorge for
healthcare services?

Do you think accessing medical services through the digital tool HelseNorge is better
than visiting a doctor in person?

How about negative aspects of vising a doctor instead of using the digital tool
HelseNorge?

What do you consider to be the impediments of using digital tools that is to say
HelseNorge?

What are your perceptions and attitudes towards digital health?

Topic: Role of Digital health services in the community?

Do you consider digital health services to be well established?

How have digital services disrupted or promoted your life since the inception of the
COVID-19 pandemic?

Have you had any community training services by the community in the use of digital
tools especially HelseNorge?

How are eHealth services promoted in your community?

Informed consent for master’s thesis research

Title of the master’s thesis: Equity in Digital Health: The case of Norway

Name + contact details of supervisor, advisor and student researcher(s)
Supervisors and advisors

Joep Crompvoets - joep.crompvoets@kuleuven.be
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Tayfun Kasapoglu — tayfun.kasapoglu@taltech.ee

Student researcher

Jackline Nakiganda — jacklinenakiganda@gmail.com

Aim and methodology of the master’s thesis research: The aim of this study is to explore
and understand the factors that lead to digital health inequity by applying the case of
Norway, one of the first countries to adopt digital health in the World.

The methods applied in the research is the case study method that follows a qualitative
approach.

Period/duration of the study: July 2022

» | have received sufficient information about the purpose of the research.
» | understand what is expected of me in the study.

» | am aware that | will participate in the following survey / interview(s) / experiment:
» | consent to the interview(s) being audio (video) recorded.

» | understand that my participation may involve risks or inconvenience:

» Taking part in the study may provide the following benefits to me or others:

» lunderstand that my participation in this study is voluntary. | am aware that | can
discontinue my participation at any time. I will not have to provide a reason for this
and | will not suffer any disadvantages.

Alternative 1 (if the study is commissioned by a public authority or the results will
be made public)

Under the GDPR, the data collected during the study will be processed on grounds
of public interest. This means that if | withdraw from the study, any previously
collected data can still be lawfully processed and do not need to be deleted by KU

Leuven.

Alternative 2 (if the study is commissioned by an agency/company where the results
will not be made public)

I can also request at any time to have the processing of my data stopped and, where
appropriate, to have the collected data deleted.




» (To be added if any of the following data will be processed: race (# nationality) or

ethnicity, political opinions, religious or philosophical beliefs, or trade union

membership; genetic data, biometric data for the unique identification of a person,

health data, or data relating to a natural person's sexual behaviour or orientation).

I understand that some of the data collected for the purposes of this study are
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classified as ‘sensitive personal data’ under the General Data Protection Regulation.

I hereby expressly consent to the collection of these data for the purposes of this
study.
» The findings may be used for research purposes and may be published. My name

will not be published; anonymity and confidentiality is guaranteed at every stage of

the research project. The complete dataset can be made available to the research
community in the anonymised manner described.

» lunderstand that | will receive no/the following payment for participating in the
research.

> 1 would like to be informed of the results of this research. The student researcher

may contact me at the following e-mail address:

» lunderstand that | can contact .....
the student researcher (see above for contact details)
the supervisor or advisor (see above for contact details)
for any questions or to exercise my rights (access to or correction of data, ...) after

participating in the study.

» For any complaints or other concerns about ethical issues relating to this study, I can

contact KU Leuven’s Social and Societal Ethics Committee: smec@Kkuleuven.be.

I have read and understand the information above and have received answers to all my

questions regarding this study. | agree to participate in the study.
Date


mailto:smec@kuleuven.be

Name and signature of the respondent/participant

X
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Jackline Nakiganda





