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Abstract
Background: Primary healthcare (PHC) is facing significant challenges in

Sweden and around the world. One way to address such challenges is through
health-related Internet information (HRII) and other eHealth services, which
are resources for high-quality, accessible and cost-effective care. Such re-
sources have been found to assist in improving individual health, especially
for people with chronic conditions such as type 2 diabetes. More specifically,
eHealth services may play an important role in increasing patients’ know-
ledge, engagement and autonomy in health management, as well as enhancing
their self-care practices. However, patients must have adequate capabilities —
collectively known as eHealth literacy (eHL) — in order to use eHealth services
effectively.

Aim: The overall aim of this thesis was to explore eHL. and HRII use in the
context of Swedish PHC.

Methods: Data collection for paper I was conducted through individual
interviews with PHNSs, which were then analysed using qualitative content
analysis. Paper Il involved patients with type 2 diabetes who were interviewed
individually or responded to open-ended survey questions; the data were
analysed using thematic analysis. In paper III, which was a translation and
validation study, the data consisted of cognitive interviews and questionnaires
predominantly answered by PHC visitors, and employed psychometric
analysis methods. The same data from PHC visitors were used in paper IV,
in which descriptive and comparative statistics and logistic regression
analyses were employed.

Results: In paper I, the interviewed PHNs expressed mixed feelings re-
garding consultations with Internet-informed patients. While they recognised
benefits such as increased patient engagement and the support of self-care,
their responses focused on the challenges they encountered. These challenges
included patient confusion and unwarranted anxiety stemming from HRII, as

well as conflicted, time-consuming and unnecessary healthcare consultations.
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In paper 11, patients with type 2 diabetes outlined their challenges associated
with online COVID-19 information, which encompassed information over-
load, conflicting content and notable emotional impact. They described
employing diverse coping strategies to address these challenges, including re-
stricting their information consumption, relying on authoritative sources,
actively evaluating source credibility, engaging in discussions with others and
applying common sense. In paper III, the eHealth Literacy Questionnaire
(eHLQ) was translated and culturally adapted to assess eHL in a Swedish
context. The Swedish version of the eHLLQQ was found to demonstrate robust
psychometric properties. In paper IV, it was determined that older age groups
(>60) were assessed with lower eHL in several eHLQ) domains, including
those regarding motivation and ability to use HRII and digital technology. In
addition, older age groups reported that eHealth services did not suit their in-
dividual needs. Variables that were found to be independently associated with
lower eHL across several domains were advanced age and the perception that

HRII was not useful or important.

Conclusion: Both the patients and PHNs in this thesis encountered chal-
lenges related to patients’ acquisition of HRII and utilisation of eHealth ser-
vices. A collective and important objective for healthcare professionals and
authorities should be to facilitate patients” HRII and eHealth service usage.
Therefore, PHNs and other healthcare professionals should actively
encourage open discussions with patients about the latter’s HRII findings,
recommend credible websites, explore potential barriers to patients’ eHealth
usage, motivate patients to use eHealth services and suggest ways for patients
to enhance their eHL. Healthcare authorities and eHealth developers are
suggested to increasingly involve end-users in the development of eHealth
services and provide opportunities for customisation based on individual

needs.

Keywords: eHealth, eHealth literacy, nursing, primary healthcare, person-

centred care



Sammanfattning pa svenska

Bakgrund: Primirvarden stir infér omfattande utmaningar, bade i Sverige
och globalt. eHilsa, som inkluderar halsorelaterad internetinformation
(HRII), betraktas som en viktig resurs for att hantera dessa utmaningar och
samtidigt bidra till hogkvalitativ, tillganglig och kostnadseffektiv vard. Olika
eHilsotjanster har visat sig kunna hjilpa manniskor att uppna forbattrad
hilsa, sirskilt personer med kroniska tillstind som typ 2-diabetes. Mer
specifikt kan eHilsa bidra till att 6ka patienters kunskap, engagemang, auto-
nomi och egenvardskapacitet nir det giller deras hilsa. Dock behover
minniskor ha adekvata formagor, sa kallad eHalsolitteracitet (eHL), for att

effektivt kunna anvinda eHalsotjdnster.

Syfte: Det 6vergripande syftet med denna avhandling var att utforska eHilso-
litteracitet (eHL) och anvindningen av halsorelaterad internetinformation
(HRII) inom svensk primirvard. Studierna avsag undersoka patienters och
distriktsskoterskors upplevelser av hur patienter inhdmtar och anvinder
HRII. Vidare hade forskningen som mal att undersoka eHL bland besokare
inom primarvirden, med fokus pa sociodemografiska faktorer och an-

vindning av internet.

Metod: Datainsamlingen for studie I utférdes genom individuella intervjuer
med distriktsskoterskor, vilka sedan analyserades med kvalitativ innehalls-
analys. Studie II involverade patienter med typ 2-diabetes som antingen
intervjuades individuellt eller svarade pa 6ppna enkitfragor; data analyserades
med tematisk analys. Data i studie III bestod av kognitiva intervjuer och
enkiter som frimst besvarades av besokare inom primirvarden, och
psykometriska analysmetoder anvindes. Samma data anvandes i studie IV,
dir deskriptiv och jimférande statistik samt logistisk regressionsanalys
tillimpades.

Resultat: De intervjuade distriktsskoterskorna sag fordelar med internet-
informerade patienter, men framholl sirskilt de utmaningar de stotte pa.

Dessa utmaningar inbegrep savil forvirring och onddig oro bland patienter
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som inhimtat HRII, som konfliktfyllda och tidskrivande sjukvards-
konsultationer. I studie II beskrev patienter med typ 2-diabetes de utmaningar
de moétte nir de inhimtade information om COVID-19 pa internet, vilka
innefattade informationséverbelastning, motsigande innehall och kinslo-
missig paverkan. Patienterna beskrev olika strategier for att hantera dessa
utmaningar, inklusive att begrinsa informationsinhdmtningen, forlita sig pa
myndighetskillor, aktivt utvirdera killornas trovirdighet, samt tillimpa sunt
tornuft. I studie III Gversattes och kulturellt anpassades eHealth Literacy
Questionnaire (eHLQ) for att undersdka eHL utifrin olika dominer i en
svensk kontext. Den svenska versionen av eHLQ uppvisade robusta
psykometriska egenskaper. I studie IV uppvisade de dldre aldersgrupperna
(>60) ligre eHL inom flera eHLQ-domainer, inklusive de som rér motivation
och férmaga att anvinda HRII och digital teknik. Dessutom rapporterade
dldre aldersgrupper att eHilsotjdnster inte passade deras individuella behov.
Uppfattningen att HRII inte var anvindbart eller viktigt hade ocksd samband

med ligre eHL i flera dominer.

Slutsats: Bade patienterna och distriktsskoterskorna i primirvarden, som
behandlas 1 denna avhandling, upplevde utmaningar kopplade till patienters
inhamtning av HRII och anvindning av eHilsotjanster. Ett gemensamt och
viktigt mal fo6r vardpersonal och vardmyndigheter bor vara att underlitta
patienters anvandning av HRII och andra eHilsotjidnster. Som en del av detta
rekommenderas distriktsskoterskor och annan vardpersonal att aktivt
engagera sig 1 Oppna diskussioner med patienter om deras HRII-fynd,
rekommendera palitliga hemsidor, identifiera potentiella hinder for patienters
eHilso-anvindning, motivera patienter att anvinda eHalsotjanster samt

foresla lampliga sitt for varje enskild patient att forbittra sin eHL.
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Introduction

In dealing with the challenges in primary healthcare (PHC), eHealth is
recognised as playing a pivotal role, serving as a tool to enable the provision
of high-quality, accessible and cost-effective care (National Board of Health
and Welfare, 2022b; Nergardh et al., 2018; van der Klejj et al., 2019). The
widely used term ‘eHealth’ refers to ‘the use of information and com-
munications technologies in support of health and health-related fields,
including healthcare services, health surveillance, health literature, and health
education, knowledge and research’, as defined by the World Health Org-
anisation (WHO) (2021a). This broad concept encompasses all digital health-
related services, including smartphone health applications (apps), digital
healthcare visits, electronic medical records and health-related Internet
information (HRII).

eHealth has been shown to provide various benefits, both in general
and in PHC settings, including improved communication between patients
and healthcare professionals, enhanced self-care capabilities, increased
healthcare service availability, enhanced resource efficiency, enhanced self-
management of chronic diseases and a heightened focus on person-centred
care (Bashshur et al.,, 2016). To benefit from eHealth services, including
HRII, individuals must be able to comprehend and utilise them effectively; in
other words, they must possess sufficient eHealth literacy (eHL) (Norgaard
et al., 2015; Norman and Skinner, 2006b). Little is known of the eHL of
patients and patients’ acquisition of HRII in a Swedish context. This thesis
addresses this knowledge gap from the perspectives of PHC patients and

primary healthcare nurses (PHNs) in Sweden.



Background

Primary healthcare

Primary healthcare (PHC) is widely recognised as the cornerstone of the
healthcare system (Nergardh et al., 2018; World Health Organisation, 2018b).
As a broad concept, PHC serves as the point of entry for individuals with
various health issues. According to the WHO, PHC should meet people’s
health needs through promotive, protective, preventive, curative, rehabil-
itative and palliative care, at both the individual and population levels
(Muldoon et al., 2006; World Health Organisation, 2018b). The importance
of high-quality PHC cannot be overemphasised, as it has been demonstrated
to result in increased access to healthcare services, reduced avoidable
hospitalisations, enhanced diagnostic accuracy, improved health outcomes
and, ultimately, higher life expectancy (World Health Organisation, 2018b).
The mission of the Swedish PHC is to provide medical treatment, nursing,
preventive care and rehabilitation to individuals. This mission does not ex-
clude diseases, ages or patient groups, as long as hospitals’ medical or
technical resources are not required (National Board of Health and Welfare,
2016).

PHC, however, is currently confronted with substantial challenges in
light of the world’s demographic and epidemiological transition towards an
aging population. Advancements in living conditions, medical breakthroughs
and enhanced public health strategies has significantly increased global life
expectancy. The 21st century is defined by a noteworthy demographic tran-
sition towards an increasingly older population, highlighted by a 23-year
increase in average life expectancy from 1955 to 2020 (Robine, 2021). This
rising life expectancy and expanding proportion of elderly individuals present
significant challenges for healthcare delivery, both globally and in Sweden.
Destructive habits (e.g. tobacco consumption, unhealthy dietary practices and
physical inactivity) exacerbate these challenges, leading to an increased pre-

valence of multi-morbidity and noncommunicable diseases (NCDs). NCDs



are chronic illnesses that are non-transmissible; they encompass cardio-
vascular diseases, cancers, chronic respiratory diseases and diabetes. These
diseases constitute the primary cause of global mortality and are a significant
contributor to premature deaths (i.e. deaths occurring before the age of 70)
(World Health Organisation, 2023a). In the Swedish context, NCDs are
responsible for most deaths (89%) and comprise a significant portion (80%—
85%) of healthcare expenditures. Moreover, people affected by NCDs use
healthcare services at a rate four to six times higher than individuals without
NCDs (Swedish Agency for Health and Care Services Analysis, 2014; World
Health Organisation, 2023b).

Consequently, mitigating the negative impacts of NCDs on humans,
society and the economy is a priority (World Health Organisation, 2014).
Type 2 diabetes, an NCD that is rapidly increasing in prevalence, is typically
treated in PHC. With its adverse effects on individuals, healthcare infra-
structures and economies, this disease is considered to be one of the most
pressing challenges confronting PHC systems worldwide (Rollo et al., 2016).
The consequences and complications associated with type 2 diabetes — which
include increased risk of cardiovascular diseases, obesity, retinopathy,
neuropathy and impaired wound healing — can result in substantial patient
suffering and necessitate PHC (World Health Organisation, 2016). Moreover,
individuals with type 2 diabetes were found to be more vulnerable during the
COVID-19 pandemic, with a higher risk of hospitalisation, more severe

disease progression and increased mortality (Rawshani et al., 2021).

To address welfare challenges, there has been a global and national shift
towards proactive healthcare through a transition from specialised hospital
care to PHC. This shift offers various benefits, including cost effectiveness
and enhanced accessibility and equity. Swedish PHC is currently undergoing
a reform called ‘Close Care’, which started in 2017 and aligns with the WHO’s
vision for Universal Health Coverage (Nergardh et al., 2018; World Health

Organisation, 2022). The Close Care reform aims to improve the efficiency



of Swedish PHC and transition it from a reactive model to a proactive, health-
promoting approach that encourages active patient involvement in healthcare
(Nergardh et al., 2018; Swedish Association of Local Authorities and Regions
(SALAR), 2022). Increased collaboration between healthcare instances is
central to this reform, with PHC as the foundational element (Nergardh et
al., 2018). Here, ‘Close’ refers to the population’s perception of care, which
is supported when care is accessible in a manner and at hours that suit
peoples’ needs (National Board of Health and Welfare, 2022a). In Sweden’s
transition to Close Care, eHealth is considered a prerequisite (National Board
of Health and Welfare, 2022b).

eHealth on the rise

Recognising the significance of eHealth, the WHO and governments
worldwide have prioritised the development of eHealth systems
(Government Offices of Sweden, 2016; World Health Organisation, 2021).
In the Swedish context, eHealth is highly prioritised, as reflected in the
collaboration between the government and regional authorities in 2016 to
formulate the strategic framework known as “Vision eHealth’. By the year

2025, the framework aims to promote Sweden to be:

...the best in the world at utilising the opportunities presented
by digitalisation and eHealth with the aim of facilitating the
achievement of good and equitable health and well-being for
individuals, as well as developing and reinforcing their own
resources for increased independence and participation in
societal life. (Government offices of Sweden, 2016, p. 5)

The report highlights the significance of ensuring the secure and safe
management of digital information and the central role of the individual as a
co-creator of eHealth services (Government Offices of Sweden, 2016;
Swedish Association of Local Authorities and Regions (SALAR), 2020).

Internet accessibility in Sweden has surged from 2% in 1995 to near-

universal availability in households today, with approximately 96% of the



population utilising the Internet (Swedish Internet Foundation, 2023). Even
though Internet usage among individuals over 65 has historically been lower
than usage among younger age groups, there has been a recent increase. In
2022, 90% of individuals aged 65—74 used the Internet, as did 80% of those
aged 75-85 (Statistics Sweden, 2022). The rapid pace of digital advancement
has culminated in the Internet becoming an integral part of daily life for many,
serving multifarious purposes including entertainment (e.g. streaming and
gaming), social interaction, information acquisition and involvement in
various societal matters. The latter include shopping, financial trans-actions
and healthcare management — such as HRII information acquisition (Swedish

Internet Foundation, 2022).

During the COVID-19 pandemic, which required quarantine and social
isolation, eHealth services were considered to be crucial for delivering health-
care and informational support (Dvretveit, 2021). Digital contacts became a
common alternative to traditional face-to-face visits in PHC. Swedish reports
have shown a massive increase in the use of digital services — including health-
care apps, digital appointments and log-ins to digital patient journals — during
the first year of the pandemic (Inera, 2022; Swedish eHealth Agency, 2020b;
Swedish Internet Foundation, 2021). The same pattern has been reported
globally (Golinelli et al., 2020).

Use of health-related Internet information

Information acquisition is one of the most common activities people engage
in on the Internet, with health-related information retrieval being a
predominant part of eHealth (Swedish Internet Foundation, 2017). Most
people in Sweden, Europe and the United States use the Internet to access
HRII, with younger individuals, those with higher education and those with
better health literacy being more inclined to do so (Eurostat, 2021; Fox et al.,
2013; Levine et al., 2016; Swedish Internet Foundation, 2021; Waring et al.,
2018). In contrast, individuals who do not seek HRII are usually male, have

poorer health, have lower socioeconomic status, belong to a minority group



or are elderly (Levin-Zamir and Bertschi, 2018; Waring et al.,, 2018). A
Swedish report from 2022 disclosed that every other individual aged 65-74
and four out of ten individuals aged 75—85 had sought HRII within the past
3 months (Statistics Sweden, 2022).

HRII acquisition serves a myriad of purposes, including gaining in-
sights into medical conditions (e.g. diabetes), assessing the need for health-
care visits, preparing for medical consultations and verifying information re-
ceived during healthcare interactions (Ramsey et al., 2017; Wong and Cheung,
2019). By empowering individuals with health knowledge, HRII has the
potential to improve their self-management skills, increase their engagement
in healthcare and strengthen their capacity to make informed decisions. This
may promote person-centred communication during healthcare encounters
(Eysenbach and Jadad, 2001; Xiang and Stanley, 2017). During the COVID-
19 pandemic, the importance of reliable HRII became particularly evident, as
it was a vital way for many people to stay up-to-date with news and guidelines
(Okan et al., 2023).

On the other hand, inaccurate HRII may pose health risks. For
example, studies have revealed substantial disparities in the accuracy and
comprehensibility of HRII, with only a limited portion of health-related
websites presenting high-quality information (Corcelles et al., 2015; Hirsch et
al., 2017). Studies in both Swedish and international contexts have indicated
that most individuals seeking HRII start their information search through
Google. In contrast, a minority of individuals initiate their information
gathering on quality-assured health websites (European Commission, 2014;
Swedish Internet Foundation, 2017). The most problematic aspect of a
reliance on Google is that, when searching for a specific symptom (e.g.
headache), the search results may highlight websites with unlikely results (e.g.
a brain tumour), thereby sending the user to websites with unreliable
information (White and Horvitz, 2009). Furthermore, social media platforms

such as Facebook, Twitter and YouTube are common sources of HRII where



anyone — including private individuals and healthcare professionals — can
disseminate information (Suarez-Lledo and Alvarez-Galvez, 2021). The news
media is another common provider of HRII and is considered a crucial source
for public health and policy information today (Mach et al., 2021). It can be
challenging for individuals to evaluate the credibility of HRII, due to the
abundance of available sources. Inaccurate HRII combined with an
individual’s limited skill in critically evaluating information can lead to
negative consequences such as heightened anxiety, improper self-care, delay
in seeking medical help and tension in the patient-healthcare professional
interaction (Ahmad et al., 2006; El Sherif et al., 2018). During the COVID-
19 pandemic, challenges related to HRII became evident, as the over-
abundance of information and the dissemination of false information on
social media contributed to the creation of an ‘infodemic’, resulting in con-
fusion, fear and inappropriate health behaviours among many individuals
(Zarocostas, 2020).

In Sweden, the national healthcare platform for residents to access
publicly administered healthcare services is known as ‘1177°. Citizens can
contact the 1177 telephone helpline for healthcare advice or visit the digital
counterpart of this service at 1177.se, a website that serves as a centralised
platform for both general and personalised health and medical information
and services (Inera, 2023a). The number of visitors to 1177.se varies sig-
nificantly in different months; however, it has had between 12 million and 30
million monthly visits in recent years (Inera, 2023b). The 1177 website offers
personalised eHealth services, with an average of 20 logins per capita in 2022.
The most frequently accessed personalised activities include reading medical
journals, booking healthcare appointments, renewing pre-scriptions, access-
ing test results and contacting healthcare providers. A 2022 survey showed
that 99.2% of the Swedish population was aware of 1177 (Directorate of
eHealth, 2023). Another survey showed that more than 80% of Swedes had
visited the 1177 website and logged in at least once, although usage among

seniors was lower, with just over 60% having done the same (Swedish Inter-



net Foundation, 2021). Notably, younger and middle-aged women are the

primary users of these services (Directorate of eHealth, 2023).

Among the visits to 1177.se, two-thirds are related to the website’s
search engine, which provides information about diseases, symptoms and
treatments (Inera, 2023b). All content on 1177.se undergoes a meticulous
quality-assurance process and is fact-checked by medical professionals, in-
cluding physicians, nurses, dentists and other healthcare experts. The lan-
guage used on 1177.se is designed to be clear and easily understandable for
non-specialists and is often accompanied by illustrations, photos and videos
to enhance content accessibility. The information can also be read aloud, and
a selection of the information is available in languages other than Swedish
(Inera, 2023a). The most common health-related searches in 2023 were re-
lated to cancer, dental care, pregnancy, fever, COVID-19, influenza, stomach
flu and diabetes (Inera, 2023b). Alongside the public healthcare sector, many
private digital healthcare providers exist that resemble 1177.se; these offer a
range of informational resources and medical services (Swedish Agency for
Health and Care Service Analysis, 2022).

eHealth as a facilitator of person-centred care

Healthcare organisations and governments in Sweden and worldwide advo-
cate for eHealth to promote person-centred care (PCC) (Swedish Agency for
Health and Care Service Analysis, 2022; World Health Organisation, 2021a).
The Close Care reform aims to establish an integrated healthcare system
tailored to individuals’ needs, for PCC (National Board of Health and
Welfare, 2022b). The terms ‘patient-centred care’, ‘people-centred care’ and
‘person-centred care’ are often used interchangeably in research and
healthcare without being clearly defined (Hakansson Eklund et al., 2019). In
this thesis, I consistently use ‘person-centred care’, as I consider it a more
comprehensive concept. Although PCC lacks a universally accepted
definition, it generally involves shifting from a biomedical model to a bio-

psychosocial model that prioritises the person over the disease. PCC centres



on the individual in the care process, with a focus on understanding and
addressing each patient’s unique needs. This holistic approach provides
respectful, compassionate care tailored to individual characteristics, including
age, gender, ethnicity, culture and health. Furthermore, PCC acknowledges
that each individual’s experiences, beliefs, values and preferences influence

that person’s healthcare expectations and requirements (Ekman et al., 2011).

A fundamental aspect of PCC is establishing a partnership that is
characterised by mutual respect for the distinct knowledge and expertise held
by both patients and healthcare professionals. This approach actively involves
patients, their families and their friends in the decision-making process, en-
suring that their voices are heard (Ekman et al., 2011). Research has shown
that PCC has various benefits, including improved patient satisfaction, better
health outcomes, enhanced communication between patients and healthcare
providers, and more efficient use of healthcare resources (Edvardsson et al.,
2008; Ekman et al., 2011; Hamovitch et al., 2018). Research on eHealth in
general and PHC settings in particular has underscored eHealth’s capacity to
enable key components of PCC. Examples include enhanced health know-
ledge through both personal and general HRII, which empowers individuals
and enables them to actively engage in their own healthcare. Moreover, as
eHealth includes features such as digital healthcare visits and 24/7 access to
health information, it bolsters PCC by increasing patient access to healthcare
services (Leonardsen et al., 2020, 2023; Swedish Association of Local
Authorities and Regions (SALAR), 2022; World Health Organisation, 2018a).

From a Swedish governmental perspective, there has been an apparent
effort to address PHC challenges by expecting patients to take increased re-
sponsibility for their own health and to engage in self-care. Engaged,
empowered and autonomous individuals are more likely to experience
improved health outcomes, utilise healthcare resources efficiently and reduce
costs. In addition, the WHO recognises increased self-care utilisation as a

promising approach for enhancing health outcomes at the individual and



health-system levels. The WHO defines self-care as the ability of individuals,
families and communities to promote health, prevent disease, maintain health
and cope with illness and disability, with or without the support of a health-
care professional. Self-care includes activities such as nutrition, exercise,
sleep, stress management, self-medication, self-treatment, self-monitoring
and self-education (World Health Organisation, 2021b). HRII and other
eHealth services are considered to be central tools in facilitating self-care for
individuals with and without chronic conditions (Swedish Association of
Local Authorities and Regions (SALAR), 2022). During the COVID-19
pandemic, the significance of reliable HRII and self-care became particularly
evident, given measures such as social distancing, mask-wearing, hand-

washing, self-testing and at-home treatment (Cuan-Baltazar et al., 2020).

While the concept of self-care pertains to the preservation of general
health and well-being, the term ‘self-management’ is used more specifically
to address the management of chronic diseases and health conditions. In
diabetes care, effective self-management practices involving knowledge of
and skills in blood glucose monitoring, medication adherence, dietary
regulation and physical activity are crucial in avoiding long-term
complications (Rollo et al., 2016). Barriers to self-management among
patients with type 2 diabetes generally include a lack of knowledge and skills,
limited access to healthcare, financial constraints, cultural and language
barriers, competing priorities, and psychological and environmental factors.
Addressing these barriers requires a multifaceted approach that includes
person-centred education and support from healthcare professionals — most
commonly diabetes nurses in PHC — and involves addressing the social de-
terminants of health and creating supportive environments for self-care
(Pennbrant et al., 2020).

Many patients with diabetes face challenges such as fear of com-
plications, unpleasant blood glucose testing experiences, and difficulty

balancing their diet and physical activity. These difficulties necessitate
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guidance and support to enhance patients’ comprehension and management
of diabetes. Therefore, trustful communication with nutses is crucial in
creating a sense of participation, responsibility and safety in self-management
(Pennbrant et al., 2020). Overall, a collaborative and individualised approach
between healthcare providers and patients is essential for the successful self-
management of type 2 diabetes (Powers et al., 2016). Swedish primary health-
care nurses (PHNs) are trained to provide advice and support for self-care,
which includes educating patients on diabetes management, promoting self-
efficacy and developing personalised care plans (Swenurse, 2019a). Various
eHealth services, such as mobile apps, are continuously being developed to
provide support to individuals with specific conditions, including depression
(Cederberg et al.,, 2022), fall risk (Pettersson et al., 2021) and diabetes
(Schimmer et al., 2019). Moreover, person-centred eHealth support has de-
monstrated promise in enhancing self-care practices and outcomes for

patients with type 2 diabetes (Oberg et al., 2019; Schimmer et al., 2019).

eHealth as a hurdle in person-centred care

Delivering PCC in PHC in the digital era may pose a hurdle, as digital inter-
action can be considered to contrast with the core principles of PCC. The
primary concern is that the absence of face-to-face interaction can hinder the
establishment of meaningful connections, particularly in meetings where

emotional support is vital (Leonardsen et al., 2023).

Using HRII can be challenging for many individuals because of issues
such as complexity, contradictions and information overload. However,
studies have shown that only a minority of patients discuss the HRII they
have obtained during healthcare consultations, due to a concern about being
seen as confrontational or because of embarrassment and low confidence in
the information’s significance (Tan and Goonawardene, 2017; Waring et al.,
2018). Although research highlights several benefits of Internet-informed
patients, adverse outcomes — including tensions in the patient-healthcare

professional relationship — have also been reported (McMullan, 2000;
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Townsend et al., 2015). These tensions can complicate person-centred

encounters, where an equal partnership is fundamental.

Prior research on healthcare professionals’ attitudes towards patients
who present HRII has yielded mixed findings. Some healthcare professionals
view Internet-informed patients positively, anticipating increased patient
engagement, more productive interactions and in-depth discussions (Lu et al.,
2023; Murray et al., 2003; Sommerhalder et al., 2009). However, other
professionals perceive this trend negatively, feeling undervalued, less com-
petent or as if they have lost control of the consultation (Ahluwalia et al.,
2010). Notably, a substantial knowledge gap remains — especially in the Swe-
dish context — regarding nurses’, including PHNS’, attitudes towards Internet-

informed patients.

Bridging the digital divide

During a person-centred healthcare encounter, it is vital to acknowledge the
various factors that can influence an individual’s beliefs, preferences and
needs (Byrne et al., 2020). Examples of such factors include age, health status,
language and culture (Kringos et al, 2013). Despite relatively low
socioeconomic disparities in Sweden compared to many other countries,
there is a concerning trend of increasing health disparities — especially among
immigrant populations, which make up a substantial portion (20%) of the
country’s total population (Statistics Sweden, 2021). Although eHealth
services are often emphasised as enhancing healthcare availability and
promoting healthcare equality, digitalisation can exacerbate disparities in
individuals’ healthcare utilisation due to varying capabilities, a phenomenon
known as the ‘digital divide’ (Heponiemi et al., 2020; Neter and Brainin, 2012;
Swedish eHealth Agency, 2020a). Initially, the term ‘digital divide’ referred to
the gap between those with Internet access and those without; now, however,
it is most often used to refer to disparities in the abilities needed to use
eHealth effectively, which are collectively known as eHealth literacy (eHL) or

digital health literacy (Azzopardi-Muscat and Serensen, 2019; Wilson et al.,
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2021). The digital divide can lead to individuals who lack the ability to use
eHealth services being excluded from certain aspects of healthcare. This
exclusion may appear in the form of challenges in appointment scheduling, a
limited understanding of diseases and treatment, and reduced engagement in
managing one’s health. Digital alienation is linked to certain risk factors,
including advanced age, low educational attainment and physical limitations
such as visual impairment and hand tremors (Iacobaeus et al., 2019; Swedish
eHealth Agency, 2020a). Other contributing factors include a lack of
motivation, limited digital access, low self-confidence and inadequate know-

ledge and abilities (Iacobaeus et al., 2019).

One in every five people in Sweden does not use eHealth services.
Among those aged 65-75, this proportion increases to one in four; among
those aged 75 or older, it is one in two (Swedish Internet Foundation, 2023).
To achieve digital inclusion for as many people as possible, it is necessary to
first build a fundamental understanding of people’s abilities in and ex-
periences of using eHealth services — that is, to understand the Swedish

population”s eHL.

Addressing eHealth literacy

The concept of eHL is rooted in health literacy, which pertains to the abilities
that enable individuals to obtain, comprehend and apply health information
when making informed decisions that affect their health status. Health
literacy is an observable set of abilities that varies between individuals and
between different contexts; it also depends on an individual’s health status,
source of health information and social support (Mirtensson and Hensing,
2012; Nutbeam et al., 2018). Hence, health literacy should not be considered
a fixed state but should rather be viewed as a dynamic and complex
phenomenon (Mirtensson and Hensing, 2012). Health literacy encompasses
a range of abilities, from acquiring, comprehending and applying basic health
information to critically evaluating health information from diverse sources
(Nutbeam, 2008). The WHO emphasises health literacy as a fundamental
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component of health promotion and a critical tool for reducing health in-
equities (World Health Organisation, 2022).

Norman and Skinner (2000) first introduced the concept of eHL and
described it as encompassing various skills for seeking and applying health
information from digital sources. Their original definition of eHL was ‘the
ability to seek, find, understand, and appraise health information from
electronic sources and apply the knowledge gained to addressing or solving a
health problem’. However, this original definition of eHL has been subjected
to criticism, including its failure to consider situational, cultural or social
contexts or to encompass the interactive elements in the increasingly evolving
Internet, including social media (Griebel et al., 2018). To address this issue,
Norgaard and colleagues (2015) expanded the eHL concept by including both
individual and eHealth-system-related factors. The researchers conducted
workshops with patients, healthcare professionals, health informatics experts
and researchers; this led to the development of the eHealth Literacy Frame-
work (eHLF), which is taken as the definition of eHL in this thesis.

The eHLF includes seven domains of eHL: (1) using technology to
process health information, (2) understanding health concepts and language,
(3) being able to actively engage with digital services, (4) feeling safe and in
control, (5) being motivated to engage with digital services, (6) having access
to digital services that work, and (7) having access to digital services that suit
individual needs. The first two domains primarily rely on the individual’s
competency, while domains 6 and 7 depend on the characteristics of the
eHealth systems. Meanwhile, domains 3, 4 and 5 are influenced by the dy-
namics that arise when the individual interacts with eHealth systems (Figure
1). Therefore, the eHLF provides an understanding of eHL that is not solely
focused on individual abilities but is also highly dependent on contextual

factors and the intricacies of the systems involved (Norgaard et al., 2015).
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Figure 1. The eHealth Literacy Framework.
The eHLF includes all the skills described in Norman and Skinnet’s

original eHL definition in the first three domains, while the last four are
unique to the eHLF (Norgaard et al., 2015; Norman and Skinner, 2006b).
Nevertheless, factors such as communicative expertise, bodily experience,
and cultural and social context are not included, and the researchers suggest
that these factors should be covered by a dimension outside the eHLLF model
(Norgaard et al., 2015).

Similar to health literacy, eHL is not static but can evolve over time or
vary according to the context; thus, it can be defined as both a process and
an outcome (Norman and Skinner, 2006b). Healthcare professionals should
be aware of the fluidity of patients” health literacy and eHL, as professionals’
communication and actions can have a positive or negative impact on a
patient’s health literacy in specific situations (Martensson and Hensing, 2012).
Improving a patient’s eHL. can be achieved through interventions and

structured learning opportunities. However, interventions designed to en-
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hance eHL should be person-centred and tailored to individual needs, taking
into account factors such as age, education, technical skills, prior experiences
and intentions for Internet usage (Chang et al,, 2021; Levin-Zamir and
Bertschi, 2018; Xie, 2009).

The benefits of sufficient eHL for individuals include increased access
to health information, which can lead to an enhanced understanding of their
medical condition, improved self-empowerment, more effective self-
management, the adoption of healthier behaviours, enhanced com-
munication with healthcare professionals and better health outcomes
(Mitsutake et al., 2012, 2016; Neter and Brainin, 2012, 2019; Schulz et al.,
2017). In individuals with diabetes, research has demonstrated a direct
association between sufficient eHL and enhanced self-management
behaviours, improved glycemic control and better self-rate health status (Guo
et al., 2021). During the COVID-19 pandemic and the ‘infodemic’, health
organisations and researchers emphasised the essential role of sufficient eHL
in allowing individuals to critically evaluate online COVID-19 information,
access eHealth services during social isolation and stay updated (Paakkari and
Okan, 2020).

Assessing eHealth literacy

As eHealth services become more popular, there is a need for instruments
that can assess eHL at both the individual and population levels. Such in-
struments can be used to evaluate eHL education, assess its impact on health
outcomes, and understand eHL in different groups (Karnoe et al., 2015).
Understanding people’s eHL is vital in ensuring that eHealth services and

HRII are accessible and understandable to those who require them (van der
Vaart et al., 2011).

A systematic review from 2021 has identified seven available
instruments for eHL. measurement (Lee et al., 2021). The most commonly
used tool is the eHealth Literacy Scale (eHEALS), an 8-item Likert scale self-

report instrument. The eHEALS is widely regarded as an easy-to-administer
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and valid tool, and is currently accessible in at least 18 languages (Lee et al.,
2021; Norman and Skinner, 2006a). However, the eHEALS has been
criticised for being outdated, given that the context for eHL has shifted from
static online information to more dynamic platforms such as social media
(Griebel et al., 2018). As a result, new tools have emerged, such as the eHealth
Literacy Questionnaire (eHLQ) (Kayser et al., 2018).

The eHLQ is based on the eHLF. It has been implemented in more
than 12 countries and validated in English, Danish, Spanish, Chinese and
Dutch to date (Chen et al., 2022; Garcia-Garcia et al., 2022; Griebel et al.,
2018; Kayser et al., 2018; Norgaard et al., 2015; Poot et al., 2023). With its
seven eHL. domains, the eHLQ is a valuable tool for various applications,
such as population surveys, eHealth service implementation and intervention
assessment. Due to its broad applicability, the eHLQ can inform eHealth
service design, support research (both quantitative and qualitative) and aid in
eHL education (Kayser et al., 2018).

The existing literature on eHL. measurements suggests that higher eHL
levels are more prevalent among younger individuals, those with higher levels
of education and those who use the Internet more frequently (Chang et al.,
2021; Neter and Brainin, 2012; Tennant et al., 2015). In a Swedish context,
however, only a few studies have measured eHL, and these studies have
focused on specific groups, such as parents, Arabic-speaking immigrants and
the elderly (Bergman et al., 2021; Ghazi et al., 2023; Kristjansdottir et al.,
2023). Hence, further research is required to explore eHL in Sweden —
including within a PHC setting — using a comprehensive instrument that

assesses strengths and challenges within the Swedish eHL context.

Theoretical framework

As a theoretical framework, I have drawn upon eHL as contextualised within
the previously described eHLF. Furthermore, from a theoretical nursing-
based perspective, I have based my approach on the Umed Model of Nursing

Care. This model (Figure 2) can be employed as a framework to support the

17



organisation and description of nursing care in theory, research and clinical
practice. The structure of the model is open and must be filled with content,
such as theories developed to describe, comprehend and explain specific
phenomena relevant to nursing. Nursing care aims to prevent disease and ill
health, enhance and restore health, alleviate suffering, provide comfort and
create conditions for a dignified end of life. ‘Health’ is described based on
individuals’ perception of their situation, which determines whether health or
ill health is present. Furthermore, societal values and political governance in-
fluence nursing philosophy and ethics, which in turn affect nursing care.
Political and economic conditions in society are also critical factors in

healthcare organisation and prioritisation.

At the core of nursing lies the patient-healthcare professional inter-
action, in which a person-centred approach is pivotal. The nursing encounter
comprises an interplay of tasks and relationships, with the occasional
prioritisation of tasks (e.g. during acute illness) over the relationship aspect
and vice versa. Family and friends are viewed as significant extensions of the
patient. The extension of the caregiver is the care team of different
professions, where teamwork is considered essential. Both the internal and
external environments play a role in nursing and health. For example, the
psychosocial care environment involves promoting privacy and establishing
a secure healthcare setting. Lastly, a continuous thread of ethics runs through

all aspects of the nursing model.
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Figure 2. The Umea Model of Nursing Care. Translation and figure based on the
original version from the Department of Nursing, Umea University.
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Rationale

The world’s ageing population has increased the demand for healthcare
services, posing challenges to PHC systems. The Close Care reform, which
focuses on eHealth as a prerequisite, aims to improve the efficiency, effective-
ness and outcomes of PHC by providing access to health information and
services. eHealth has the potential to empower individuals, promote patient
participation and enable personalised care.

In a digitalised healthcare landscape, services must be equitable and
person-centred, while considering individuals’ needs, prerequisites and re-
sources. Adequate eHL. among citizens is crucial, with the COVID-19 pan-
demic underscoring its significance. Assessing people’s eHL is essential for
developing interventions, guidelines and strategies, reducing health dispa-
rities, and ensuring eHealth accessibility. Previous eHL research has often
used narrow instruments that cover limited aspects of the concept. The
eHLQ provides a comprehensive assessment across seven domains but has
lacked validation in the Swedish context. Moreover, there is a research gap in

understanding and exploring eHL. among Swedish PHC visitors.

PHN s are often the initial point of contact for the general population;
they act as a consistent resource for individuals with chronic conditions such
as type 2 diabetes and can play a pivotal role in promoting eHL. Successful
person-centred interactions in the eHealth era require collaboration between
patients and PHNSs, fostering knowledgeable and active patients and enabling
shared decision-making. However, research on nurses’ experiences —
particularly PHNSs’ experiences — with Internet-informed patients is limited.
Furthermore, research on patients’ experiences with acquiring HRII is scarce,

making up-to-date research crucial.

20



Aims

Overall aim

The overall aim of this thesis was to explore eHL and the use of HRII in a
Swedish PHC context.

Specific aims

Paper I aimed to explore PHNSs’ experiences of consultations with patients
who present HRII.

Paper II aimed to explore online COVID-19 information-acquisition
experiences among persons with type 2 diabetes and varying eHL.

Paper III aimed to translate, culturally adapt and evaluate the psychometric
properties of the Swedish version of the eHLQ.

Paper IV aimed to explore eHL and its association with health-related
Internet use among PHC visitors.
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Materials and Methods

Methodological assumptions

The primary objective of scientific activities is the production of knowledge.
Therefore, it is imperative for researchers to consider two key aspects of
knowledge: ontology, which concerns the nature of reality, and epistemology,
which pertains to the means by which we acquire knowledge about reality
(Hoeck and Delmar, 2018). The qualitative papers in this thesis are guided by
the principles of constructivism, which presuppose that reality and know-
ledge are inherently subjective and socially constructed. In this perspective,
there is no singular, objective reality or truth; instead, there exist multiple
realities and truths, shaped by individual perceptions of situations and
phenomena (Creswell and Poth, 2016; Polit and Beck, 2020). In accordance
with this perspective and the assumptions of qualitative research, the world
is viewed as complex, context-specific and open to interpretation, influenced
by individuals’ personal histories, situations and cultural backgrounds. Hence,
I have striven to capture and convey knowledge about the various realities
held by the study participants, myself, my co-researchers and readers in the
qualitative studies of my thesis (Creswell and Poth, 2016).

In contrast, quantitative methodology is frequently associated with
positivism, which emphasizes the objectivity of reality and the importance of
measurement, quantitative data and statistical analysis in the pursuit of
knowledge that should ideally be generalizable (Polit and Beck, 2020). In
papers 1II and IV of this thesis, quantitative data from a psychometric
questionnaire — the eHLQ) — are used, along with statistical analysis methods,
to explore participants’ eHL. In these analyses, the participants’ responses
regarding eHL are treated as objective data points. However, the participants’
responses pertain to self-assessed abilities and experiences, which are based
on individual experiences, beliefs and perceptions, rendering them subjective
and not in line with the positivist perspective. These studies are thus guided

by pragmatism, which prioritizes practical outcomes and the real-world
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applicability of ideas, while considering various perspectives, such as the
viewpoints of researchers, participants and healthcare professionals. In this
case, pragmatism involves striking a balance between objectivity in eHL
measurements and an understanding of the subjective, individual experiences
that have shaped these self-assessments (Dolan et al., 2022). The combination
of methods and assumptions in this thesis is seen as an advantage, as it pro-
duces a richer and deeper insight into eHL and Internet usage among PHC
visitors (Foss and Ellefsen, 2002).

Study design
Qualitative and quantitative designs were used to address the aims of the four

papers in this thesis (Table 1).

Table 1. Overview of the papers in this thesis

Paper Design Data Participants Analysis
1 Exploratory Interviews PHNs (n=9) Qualitative
descriptive content analysis
11 Exploratory Interviews and Persons with type 2 Thematic analysis
descriptive questionnaires diabetes
(n=10+58)
1l Cross- Questionnaires PHC visitors and Psychometric
sectional parents of analysis
hospitalised
children
(n=172+64)
v Cross- Questionnaires PHC visitors Descriptive,
sectional (n=172) comparative and
regression
analyses
Setting

The data for all four studies were gathered from patients and PHNs at PHC
centres of varying sizes and locations within a county in northern Sweden.
The data for paper 111 were also collected from the parents of hospitalised

children at a hospital in southern Sweden.

Swedish primary healthcare
Swedish PHC is mandated by both municipal and regional councils (National
Board of Health and Welfare, 2016). PHC centres in Sweden have similarities
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with PHC centres in other developed countties, such as being the point of
entry to healthcare, and Sweden’s PHC professionals have a similarly holistic
approach to patient health. However, one difference is the extent to which
Swedish PHC services are publicly driven and financed through taxation
(Swedish Agency for Health and Care Services Analysis, 2017). Professionals
working in Swedish PHC centres include physicians, specialist nurses (i.e.
PHNS5s), midwives, undergraduate nurses, assistant nurses, physiotherapists,
occupational therapists, psychologists, social workers and dietitians. Ideally,
the healthcare professionals at PHC centres should hold specialised graduate
degrees in their respective fields (National Health Competence Council &
National Board of Health and Welfare, 2021). Common reasons for PHC
visits in Sweden include infections, pain disorders, cough and mental health
issues. Moreover, eldetly patients with multiple chronic conditions such as
high blood pressure, type-2 diabetes and asthma tend to visit PHC facilities
regularly (National Board of Health and Welfare, 2022b).

Primary healthcare nurses’ role

PHNSs are often the first point of contact for people seeking medical advice
and services at PHC centres in Sweden. These nurses typically operate in-
dependently of general practitioners and are expected to possess general
medical knowledge and the ability to evaluate, identity, diagnose and treat
various health conditions— including the prescription of drugs, as necessary —
in accordance with evidence-based methods (Swenurse, 2019a). The most
frequent work duties for Swedish PHNs are outpatient clinic (i.e.
assessments, blood pressure measurement, wound treatment and injections);
nurse-led clinics for patients with conditions such as diabetes, asthma or
COPD, and incontinence; and telephone guidance, documentation and
pharmaceutical preparation (Bostrom et al., 2012). A PHN’s work is also
rooted in promoting health, emphasising the empowerment of people, and
building a partnership between the patient and the nurse, including shared

decision-making throughout treatment (Swenurse, 2019a). In 2021, nearly
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14,000 PHNSs were active in Swedish healthcare. Among them, 7,200 were
employed in various forms of outpatient care. However, specific figures re-

garding the number of PHNs employed in PHC centres were unavailable
(National Board of Health and Welfare, 2021).

Participants and procedure

Paper I

The inclusion criteria for paper I were registered nurses with a postgraduate
specialisation diploma in PHC nursing that were employed at a PHC centre.
Supervisors at three PHC centres were asked to identify potential PHNs —
with an emphasis on a diverse representation of age and professional ex-
perience — for participation in an interview about eHealth. Nine PHNs
voluntarily agreed to participate. The participants ranged in age from 27 to
64 years (median 42), with work experience of 4-39 years (median 18) as

registered nurses and 1-23 years (median 5) as PHNs.

Paper I1

The participants in paper I were persons diagnosed with type 2 diabetes who
consisted of a control group from an ongoing research project on patients
with type 2 diabetes (Oberg et al., 2019). The inclusion criteria were: aged
=18 years, diagnosed with type 2 diabetes within the last 5 years, Swedish-
speaking and owning a smartphone.

In April 2020, 107 eligible persons were approached via postal mail and
email, asking for their involvement in the study. In addition to being invited
to complete a questionnaire, the potential participants were informed of the
opportunity to contribute through an interview. A total of 10 persons agreed
to participate in the interview — five males and five females, aged between 45
and 81 years (median age 66) — while 88 individuals, representing 82.5% of
the eligible group, completed questionnaires. Of the latter, 58 (66%) re-

sponded to the open-ended questions in the questionnaires, which con-
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stituted the data for this study. This sample comprised 30 females and 28
males, aged 41-82 years (median age 73).

Papers III and IV

For the cognitive interviews in paper 111, a convenience sample was selected,
comprising nine adults (five females) aged 18-80 (median 50) years, with
varying educational backgrounds and Internet experience. The questionnaire
data for papers III and IV were derived from the same PHC visitor sample.
Swedish-speaking adult (=18 years) The sample consisted of 172 individuals
— 93 females and 77 males ranging in age from 20 to 93 years, with a median
age of 60.5 (IQR=40-74).

In addition, to enhance the generalisability of the validation study,
paper III incorporates 64 questionnaires completed by Swedish-speaking
parents of children under the age of 4 who were receiving treatment at the
paediatric surgery department and the neonatal department of a hospital in
southern Sweden. The parental sample included 36 females and 28 males aged
24-55 years old, with a median age of 32 (IQR=30-30).

Instruments

eHealth Literacy Scale

In paper II, the eHEALS was employed to measure the eHL of the
participants. This instrument encompasses eight items that address perceived
competencies in locating, evaluating and applying HRII. The items are rated
on a 4-point Likert scale from ‘strongly disagree’ to ‘strongly agree’. The ag-
gregated score of all items ranges from 8 to 40, with higher scores indicating
higher competencies (Norman and Skinner, 2006a). The eHEALS also in-
cludes two non-mandatory stand-alone items, which are not included in the
total score, concerning the perceived usefulness and importance of HRII.

The responses to these two items were used in paper I'V.
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eHealth Literacy Questionnaire

The eHL.Q which was used in papers 111 and IV, was developed based on the
eHLF. The eHLQ comprises 35 items in seven domains that are relevant to
the interaction between the individual and eHealth technology systems. The
seven domains are: (1) using technology to process health information, (2)
understanding health concepts and language, (3) being able to actively en-
gage with digital services, (4) feeling safe and in control, (5) being motivated
to engage with digital services, (6) having access to digital services that work
and (7) having access to digital services that suit individual needs. The ques-
tionnaire includes a self-assessment of the respondent’s abilities and ex-
periences with eHealth services. Each domain consists of four to six items on
a 4-point Likert scale ranging from ‘strongly disagree’ to ‘strongly agree’. The
domain scores range from 1 to 4, calculated on an index by averaging the item
scores within each domain with equal weighting. Fach domain is presented
separately, and no overall eHLQ) score is calculated. Higher scores indicate
stronger abilities or agreement within the domain’s focus (Kayser et al.,
2018).

Translation and cultural adaptation of the eHLQ

Prior to the translation of the eHLQ), permission was obtained from the
developers of the instrument. During the process of translation and cultural
adaptation from a Danish version of the eHLQ to a Swedish equivalent, the
“Translation Integrity Procedure’ (TIP) guidelines were used, as required by
the instrument developers (Hawkins et al., 2020). The TIP includes a step-
by-step description of how the process should be conducted and a document
— ‘the Grid’ (i.e. the Translation Management grid) — with detailed descrip-
tions of the intent of each item, which is continuously cross-referenced
during translation and cultural adaptation. The objective of the TIP is to
maintain measurement consistency through a systematic and documented
translation process, thereby ensuring the linguistic and cultural relevance of

the Swedish version while using plain language to ensure that the ques-
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tionnaire is easily comprehensible for individuals with low literacy (Hawkins
et al., 2020).

One of the eHLLQ)’s developers, Lars Kayser, oversaw the TIP process.
The team responsible for the translation and cultural adaptation comprised
two native Swedish forward translators, one native Danish back translator, a
team of cognitive interviewers and two academic professionals. The original
Danish eHLQ questionnaire was first translated into Swedish with the two
independent forward translators. These translators utilised the Grid as a
reference while synthesising their translations. Next, team discussions were
conducted to select and merge the most suitable statements for each item,
resulting in the initial Swedish eHLQ version. Subsequently, the initial
Swedish eHLQ underwent back-translation into Danish by a native Danish-
speaking translator unfamiliar with the original instrument. The back-
translation was then compared with the Danish eHLQ version, and team
discussions were held to reach a consensus on the Swedish eHLQ translation.
Finally, cognitive interviews were conducted to test the pre-final Swedish
eHLQ.

Cognitive interviewing involves asking initial survey questions and
gathering spoken details about the responses. This method is beneficial when
translating and validating a questionnaire for a different language and culture,
as it ensures a more accurate interpretation of items and helps to assess
response quality while determining whether the questions effectively convey
the intended information (Beatty and Willis, 2007; Hawkins et al., 2020).
Furthermore, this method allows for the identification and correction of
questions that may not be interpreted as intended, which helps prevent biased
data collection (Hawkins et al., 2020).

Consequently, I conducted nine cognitive interviews. First, the parti-
cipants were carefully observed as they completed the questionnaire. I then
reviewed each item with the participant, concentrating on items the parti-

cipant found difficult. Questions such as: “‘What were you considering when
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responding to that item?’, ‘Could you explain why you selected that answer?’,
‘What do you think the intent of this question is?” and “This question seemed
challenging; could you explain why?” were posed (Beatty and Willis, 2007;
Hawkins et al., 2018). The interviews were recorded and transcribed. These
transcriptions were subsequently analysed and discussed repeatedly within the
research group by aligning the findings with the original item-intent
descriptions of the Grid.

Following the cognitive testing and subsequent discussions, the
following wordings were revised to enhance the clarity of the items for the
intended respondents: The Swedish term ‘digitala hilsosystens (digital health
systems) was consistently replaced by ‘digitala vardtjanster (digital healthcare
services). Furthermore, the Swedish phrase ‘Jag dr siker pa...” (I am sure
that...) was replaced by ‘Jag kdnner mig trygg att...” (1 feel confident that...).
When an agreement on all formulations was reached, the final version of the
Swedish eHLLQ was considered ready to be distributed to the participants
(Figure 3).

| Forward-tranziation into Swedish |
Y

| Research team discussion |
Y

| Back-translation into Danish |
¥

| Research team discussion |
Y

| Cognitive interviews |
¥

| Research team discussion |

| Distribution to participants for |
psychometric testing

Figure 3. The Swedish eHLQ translation process, in line with the Translation
Integrity Procedure.
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Data collection

Paper I

Nine individual, semi-structured interviews were conducted at the parti-
cipants’ workplaces, with eight being carried out in 2016 and a ninth in 2018.
An interview guide with open-ended questions related to the PHNS’
encounters with patients presenting HRII during consultations was utilised.
Questions encompassed topics such as ‘In your day-to-day professional
duties, how do you perceive patients searching for HRII?’, “What issues do
you identify?’, “What advantages of HRII do you perceive?” and ‘How do
patients’ presentations of HRII impact your professional routine?’. In
addition, follow-up questions were posed using the interview guide as a
foundational structure, and the participants were prompted to give several
examples of their experiences. The first interview, while not formally
designated as a pilot interview, served as a pilot test of the interview protocol
and was utilised to identify any issues that needed change. The first interview
was conducted collaboratively by me and a co-author, after which we con-
ducted the remaining interviews independently. The interviews, which lasted
from 30 to 60 minutes (median: 50 minutes), were audio recorded and

transcribed verbatim.

Paper I1

In April 2020, participants were asked to complete a paper or online
questionnaire with several components: the eHEALS, demographic in-
formation (e.g. age, gender and educational attainment), questions on the
respondent’s Internet and HRII usage (both in general and specifically in
connection to diabetes), and questions exploring the respondent’s ex-
periences with gathering HRII about COVID-19. The participants were also
asked to provide open-ended responses to questions such as: ‘Can you
describe how you critically evaluate online information about COVID-19?’,
‘Can you describe if and how you are affected by posts about COVID-19 on

social media?” and ‘Can you describe your perceptions of online news reports
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about COVID-19?’. In addition, the questionnaire asked participants whether

they were willing to participate in an interview.

Following the social distancing guidelines enforced due to the COVID-
19 pandemic, I conducted the interviews by telephone towards the end of
May 2020. The interviews were guided by a semi-structured interview guide
that broadly focused on the participants’ perspectives and experiences re-
garding COVID-19-related online information, both in a general context and
specifically in relation to diabetes. The questions incorporated into the guide
included: ‘Can you describe your everyday Internet usage before and after the
outbreak of COVID-19?’, ‘Can you describe how you critically assess online
facts and news about COVID-19?’; ‘Can you describe your perceptions about
online information about COVID-19 and diabetes?” and ‘What advan-
tages/disadvantages do you see with using the Internet for information about
COVID-197". The duration of these interviews varied between 11 and 52
minutes, with a median length of 29 minutes; all interviews were recorded

and subsequently transcribed verbatim.

Papers III and IV

Data collection from PHC visitors for papers III and IV was conducted in
November 2020. Receptionists at the participating PHC centres were asked
to distribute questionnaires to all patients who visited the PHC centre during
2 weeks in November 2020 and who met the inclusion criteria. The parti-
cipants filled out the questionnaire either at the PHC centre or at home and
returned it by mailing it back in a provided stamped and addressed envelope.
Demographic data (e.g. age, gender and educational level), health-related
queries (e.g. self-rated health and the presence of chronic disease) and
inquiries about general and health-related Internet habits were included. As
all questionnaires were answered anonymously, no follow-up reminders were
distributed. Determining the precise response rate posed a challenge, since
the receptionists could not account for the number of patients who opted

not to participate in the study. Data collection for the parental sample in
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paper III was executed by researchers affiliated with Lund University; nurses
from the participating departments distributed questionnaires to parents in

the spring of 2021.

Analyses

Qualitative content analysis

In paper I, the transcribed interviews with the PHNs were analysed
inductively via qualitative content analysis, as described by Graneheim and
Lundman (2004). This approach focuses on both the manifest, descriptive
content and the latent, interpretative content of a text (Graneheim et al,
2017). Initially, the interview text was read thoroughly to acquire a basic
understanding of and familiarisation with the content. The next step involved
de-contextualising the data, wherein the interview data were separated from
their context in an initial stage to shed light on all participants’ experiences
with Internet-informed patients. This was achieved by identifying the text
relevant to the research objective, segmenting it into meaningful units,
condensing it (i.e. shortening it while preserving the core message) and
labelling it with codes. Subsequently, re-contextualisation was performed, as
the codes were recombined into new patterns and reintegrated into their
context, with the aim of gaining a deeper understanding of PHNSs’
experiences with Internet-informed patients. At this stage, I discussed the
codes with all the other authors of the paper; based on similarities and
differences, the codes were abstracted into nine subcategories, three
categories and one overarching theme. We continuously discussed the coding
and categorisation until consensus was achieved, thereby strengthening the
study’s trustworthiness (Lindgren et al., 2020). The qualitative content ana-
lysis process is described as nonlinear. Therefore, we repeatedly moved
between the entire text and specific text segments during the analytical
process (Graneheim and Lundman, 2004; Graneheim et al., 2017; Lindgren
et al., 2020).
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Thematic analysis

The analysis in paper II was conducted using an inductive thematic approach,
as described by Braun and Clarke (2006). Thematic analysis is a flexible
method for identifying, analysing and reporting patterns (i.e. themes) within
a dataset that answer the research question. During the analysis, I followed
the six phases of the thematic approach as described by Braun and Clarke —
namely, data familiarisation, generating initial codes, searching for themes,
reviewing themes, defining and naming themes, and producing the report.
Since thematic analysis is not a straightforward, linear approach but rather an
iterative and reflective process that evolves over time, I continuously moved
between phases (Braun and Clarke, 2006). To become acquainted with the
data, I repeatedly read the transcribed texts from the interviews and free-text
responses, while continuously making notes on emerging ideas. It quickly
became evident that the data primarily revolved around challenges related to
online COVID information and how participants were dealing with these
challenges. Short data segments corresponding to the study’s objectives were
subsequently coded, and the codes were organised into initial themes. These
themes were then reviewed and labelled by the entire research team. To
support the analysis process, I kept an ongoing reflexive journal, used mind
maps to explore and visualise relationships, and documented notes on initial
interpretations and decisions before proceeding to establish the final themes.
MAXQDA software (version 2020) was used to store, explore and organise

the transcribed interviews.

Following the thematic analysis, in which all data were analysed as a
whole, the participants were categorised into low/high eHL groups based on
their eHEALS scores. The threshold for high eHL was established at a score
of 26 or higher, in accordance with previous comparable research (Richtering
et al., 2017). In the results section of paper II, this division is visible in the
form of the participant’s eHL group, which is indicated alongside the
quotations. However, group differences are mentioned only in the discussion

section of the paper.
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Statistical analyses

Data analyses of papers III and IV were conducted by employing SPSS
(version 25) and JAMOVI (version 2.2.3). Cases presenting with =50%
(n=18) missing values were omitted from the studies (»=2). Any remaining
missing values were substituted using the expectation-maximisation algo-
rithm imputation method in SPSS.

In paper III, demographic characteristics (i.e. gender, age, education
and employment status) were conveyed via frequency and percentage (for
categorical variables) or mean and standard deviation (for continuous
variables). Descriptive statistics were also used to analyse and present the
domain means, item medians, number and percentage of missing values, and
each response option. The presence of floor and ceiling effects was
established if more than 15% of the participants recorded either the lowest

or the highest possible response for a given item (cf. Terwee et al., 2007).

Since this paper aimed to validate the Swedish version of an instrument
with pre-established domains, a confirmatory factor analysis (CFA) was
conducted. Each domain was analysed using Cronbach’s o, where good
internal consistency was denoted by an o value ranging from .70 to .95 (cf.
Terwee et al., 2007). First, seven single-factor CFA models were fitted to the
data in order to examine local independence by evaluating standardised factor
loadings, modification indices and standardised expected parameter changes
(Whittaker, 2012). Following this, a seven-factor CFA was implemented
without cross-loadings or interrelated residuals. The diagonally weighted least
squares (DWLS) estimator was utilised, sourced from the structural equation
modelling (SEM) module in JAMOVI. The DWLS estimator is explicitly
tailored for ordinal data, such as Likert scales, and does not impose any
distributional assumptions on the observed variables. Instead, it implies a
normal latent distribution for each categorical variable observed (Li, 2016).
To evaluate model fit, the standardised root mean residual (SRMR) was used
following Shi and Maydeu-Olivares’ (2020) recommendation, as well as the

comparative fit index (CFI), Tucker-Lewis Index (TLI), root mean square of
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approximation (RMSEA) and chi-squatre/df values. A close fit was indicated
by an SRMR < 0.09, a CFI > 0.95, a TLI < 0.95, an RMSEA < 0.05, and a
chi-square/df value of <3 (Kline, 2023). Factor loadings >0.40 were
considered satisfactory (Raykov and Marcoulides, 2011).

In paper IV, demographic characteristics, alongside Internet and HRII
usage data, were reported as frequencies and percentages for categorical
variables. To provide a comprehensive overview of the distribution of
Internet usage and eHL within the sample and to facilitate comparative
analyses, the participants were categorised into four age groups. This cate-
gorisation was guided by both statistical considerations — with each group
representing a quartile of the total sample — and a theoretical rationale.
Means, standard deviations (SDs), confidence intervals (Cls), and medians
and interquartile ranges (IQR) were provided for continuous variables. A
boxplot was also presented, illustrating the distribution of the collected data

across the seven eHLLQQ domains.

The Shapiro-Wilk test indicated that the eHLQ) and Internet habits data
did not adhere to a normal distribution, so non-parametric tests were em-
ployed. In the univariate analyses, the Mann-Whitney U-test was used to
compare the eHL(Q) mean scores between two variables, and the effect size
was denoted using Cohen’s 4. According to Cohen, reference values for effect
size are 0.2, 0.5 and 0.8 for small, medium and large effect sizes (Cohen,
1988). For comparisons between three or four groups, the Kruskal-Wallis
test was employed, and the effect size was analysed using Epsilon squared
(e%). The ¢ effect sizes are categorised as follows: values between 0.00 and
0.01 are considered negligible, those between 0.01 and 0.04 are weak, those
ranging from 0.04 to 0.16 are moderate, those between 0.16 and 0.36 are
relatively strong, and values ranging from 0.36 to 0.64 are strong (Tomczak
and Tomczak, 2014).

Before conducting the logistic regression analysis, the participants were

separated into low or high eHL groups based on their mean scores for each
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domain. The threshold for high eHL was set at a domain mean greater than
2.50, which suggested that the participants were predominantly in agreement
with the items of that specific domain. A backward stepwise logistic re-
gression was conducted for each of the seven domains, with low eHL as the
dependent variable. The independent variables included gender, age,
education, self-rated health, frequency of HRII acquisition, and perceived

importance and usefulness of HRII acquisition.

A multicollinearity test was performed, which revealed no significant
concern. More specifically, the variance inflation factors (VIFs) for all in-
dependent variables were under the generally recognised threshold of 10,
indicating the absence of significant correlations among the variables (Hair,
1998). Furthermore, all variables were analysed for interaction effects (Nick
& Campbell, 2007). A p value of less than 0.05 was designated as the criterion
for statistical significance. The odds ratio (OR) and corresponding 95% Cls
were reported. The Nagelkerke R*was calculated to assess the variance of the

model.
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Results

Views of primary healthcare nurses

The PHNSs interviewed in paper I described it as a common occurrence for
patients to present HRII during consultations. They expressed ambivalent
attitudes towards Internet-informed patients, recognising both advantages
and disadvantages. The availability of HRII was perceived to have
transformed the dynamics in PHC consultations by altering patient
behaviour, reshaping conversation patterns and shifting the roles of both
PHNSs and patients, as described in the overarching theme of the analysis.
The analysis also identified nine subcategories and three categories regarding
the PHNs’ experiences of patients presenting HRII during consultations (see
Table 2).

Table 2. Primary healthcare nurses’ experiences of consultations with Internet-
informed patients

Theme: Internet-informed patients change the rules of the game

Category Subcategory

Confusion due to contradictions

Disputes related to differing
Facing the downsides of Googling opinions

Unfounded anxiety among
patients

Patients as lay experts

Patients as main actors Self-care initiatives facilitated

Patients as equal partners

Being considered unnecessary

Nurse’s role challenged Importance of keeping up to date

Coaching instead of controlling
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The category ‘Facing the downsides of free Googling” describes the
unfavourable consequences the PHNs believed patients’ unrestricted online
searching of symptoms and illnesses could have, both for patients and for the
PHC system. Unrestricted online searches were considered to pose a risk of
leading patients to unreliable sources or conflicting information, which were

believed to cause confusion and unfounded anxiety for many patients.

...or when they call about a headache. Well, then they imagine it
is a brain tumour. Since they read on the Internet that, for some
people, it started with a headache, well then, it must be a brain
tumour... (Interviewed PHN nurse)

According to the PHNs, anxiety and confusion often stemmed from
the challenge many patients encountered in discriminating reliable from
unreliable information. Individuals who already had a tendency towards
health anxiety and the parents of toddlers were regarded as being the most
disposed to express anxiety after acquiring HRII. The PHNs commented that
unrestricted online searching and its effects on patients affected healthcare
consultations because these patients tended to be more persistent and
dissatisfied. The consultations took longer and were more energy draining
due to disagreements that arose regarding diagnosis or treatment, for

example.

The category ‘Patients as main actors’ covers the PHNs’ experiences of
patients becoming more active and confident in managing their health
through the knowledge they obtained from HRII. According to the PHNSs,
reliable HRII was sourced from quality-reviewed outlets such as 1177.se —a
website commonly cited by PHNs in patient interactions. The PHNs noted
that a significant advantage of this credible HRII was its self-care advice,
which was believed to assist patients and alleviate the PHC system. Another
benefit was that the Internet-informed patients were better prepared for con-
sultations, potentially leading to more efficient and structured discussions

that reached the core issues more rapidly. However, challenges could arise

38



when, based on the acquired HRII, the patients saw themselves as medical
experts who had already decided on a diagnosis and treatment, making them
less receptive to advice from PHNS.

The third category, ‘Nurse’s role challenged’, addresses the role
transformation the PHNs experienced due to Internet-informed patients.
With increasingly knowledgeable and active patients, the PHNs perceived
their function to be shifting from a controlling role to a more coaching and
supportive one. However, the PHNs felt that Internet-informed patients
could sometimes view them as unnecessary, given these patients’ strong
opinions on matters such as diagnosis, medication prescribing and referrals.
Moreover, well-informed patients had higher expectations for the PHNs’
knowledge and skills, which motivated the PHNs to stay updated with the
latest evidence. This was seen as a positive development for healthcare quality
and the PHN role.

Views of patients with type 2 diabetes

In the analysis of data on experiences of patients with type 2 diabetes
concerning online COVID-19 information during the early stages of the pan-
demic (II), two domains were identified: perceived challenges with online

information about COVID-19 and coping strategies to manage these
challenges (Table 3).
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Table 3. Experiences of online COVID-19 information acquisition among patients
with type 2 diabetes

Domains Themes

Being exposed to information

overload
Perceived challenges with online Encountering conflicting
information about COVID-19 information

Being heavily emotionally
affected

Protecting oneself

. . Trusting the authorities
Coping strategies to manage the

challenges

Taking command

Using common sense

The participants in paper II expressed that the Internet was a crucial source
of COVID-19 information that allowed them to stay updated and to limit the
spread of the virus through self-care advice and guidelines. However,
managing such online information presented numerous challenges, including
the overwhelming volume of information that had taken over the Internet,
on both news websites and social media. This could be experienced as a
forced and passive information intake. The vast amount of information was
perceived as confusing because it was challenging to sift through and identify

the most critical information.

Another challenge stemmed from the confusion caused by contra-
dictory information from experts and non-experts on news and social media.
The participants experienced frustration due to the general knowledge gap at
the start of the pandemic, which made it difficult to find straightforward
answers to their questions. This particularly applied to answers about
COVID-19 regarding individuals with diabetes, as this group has been

reported to be at a higher risk of severe illness. News websites were deemed
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to be significant sources of COVID-19 information for the participants, but
these were perceived as being prone to exaggeration, presenting either overly
optimistic cases or worst-case scenarios. News websites were also considered
to play a significant role in evoking various emotions in participants. Negative
news (e.g. high death rates) triggered anxiety, while positive news (e.g.
reduced mortality rates) elicited feelings of hope. The participants considered
that news — such as diabetes-related news — had a particular emotional impact

when it applied to their own lives.

The participants developed strategies to address these challenges,
including shielding themselves from distressing reactions such as confusion,
anxiety and a sense of being fed up with online COVID-19 information. To
protect themselves, the participants transitioned from reading nearly all
available information to limiting their information intake to only the most

essential or to avoiding COVID-19-related information altogether.

I have NOT searched about corona and diabetes, and I think it
is out of fear. Fear of reading something that I don’t want to
know about myself. Because I also have trouble accepting that I
have diabetes. It’s a defence mechanism. I put my head in the
sand. That’s it. I can’t handle it. (Interviewed participant with
type 2 diabetes)

Another strategy, in cases of contradictory information, involved
prioritising authoritative information, especially information from the Public
Health Agency of Sweden, as the participants believed this to be the most
reliable source. A different strategy was to evaluate the credibility of online
COVID-19 information, which included maintaining a critical perspective,
actively seeking online sources or discussing information with family or
friends. Furthermore, the participants emphasised that they relied on
common sense to assess the credibility of information. Common sense was
described as a ‘gut feeling’, an inner sense of what is true or false, or
something being in alignment with the knowledge and experiences acquired

throughout their lives.
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I trust my common sense. I use my experiences from life and
contacts I have had with healthcare. And also from my
educational background, like risk analyses and things like that. I
immediately think along these lines. Given my life experience and
knowledge acquisition, I feel somewhat in control of the
situation. (Interviewed participant with type 2 diabetes)

eHealth Literacy Questionnaire

The 35-item eHLQ instrument, which contains seven domains (Table 4), was
translated, culturally adapted and validated in paper III. Cognitive interviews
based on the initial translation revealed that most of the questions were per-
ceived as intended. However, a few changes were necessary to clarify specific
items to fit the Swedish eHealth context. The recurring and centrally
important term ‘digitala hélsosystens (digital health systems) was consistently
changed to ‘digitala vardfjanster (digital healthcare services) in items 9, 13, 16
and 28.

The eHLQ mean scores ranged from 2.58 (SD 0.73) on domain 7
(Digital services that suit individual needs) to 3.04 (SD 0.55) on domain 2
(Understanding health concepts and language) (Table 4).
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Table 4. Overview of eHLQ domains, number of items and means of validation
sample

DOMAIN No. of Mean (SD) [CI]
items

1. Using technology to process health 5 2.65 (0.73) [2.56—-2.75]

information

2. Understanding health concepts and 5 3.04 (0.55) [2.97-3.11]

language

3. Being able to actively engage with digital 5 2.88 (0.82) [2.78—-2.99]

services

4. Feeling safe and in control 5 3.03 (0.54) [2.96-3.10]

5. Being motivated to engage with digital 5 2.62 (0.68) [2.53—-2.71]

services

6. Having access to digital services that 6 2.68 (0.59) [2.60-2.76]

work

7. Having access to digital services that suit 4 2.58 (0.73) [2.48-2.67]

individual needs

The range of unanswered items varied from 0.8% to 4.2%. No ceiling
or floor effects were observed at the domain level. However, floor effects
were identified in three items, while most items exhibited ceiling effects. In

domains 2, 3 and 4, all items showed ceiling effects.

Cronbach’s a was satisfactory, ranging from 0.82 to 0.92. The single-
factor confirmatory factor analysis (CFA) model demonstrated acceptable fit
indices and satisfactory-to-high factor loadings for 34 of the 35 items, ranging
from 0.55 to 0.90. However, item 3 in domain 6, which inquired whether
information about the participant’s health is always accessible to those who
require it, had a low factor loading (0.35). Nonetheless, all factor loadings

were statistically significant.

A seven-factor CFA model was applied to the 35 items. Despite the
restricted model, which disallowed cross-loadings or residual covariances and

included a substantial number of items, the model exhibited a satisfactory fit
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(SRMR=0.06, CFI=1.00, TLI=1.00, RMSEA=0.00, %*/df=0.6). Similar to
the single-factor CFA, all factor loadings were generally satisfactory to high,
except for item 3 in domain 6. The inter-factor correlation coefficients within
the seven-factor model ranged from 0.54 (between domains 2 and 7) to 0.99
(between domains 1 and 5). The next highest inter-factor correlation

coefficient of 0.97 was observed between domains 6 and 7 (paper 11I).

Internet use and eHealth literacy of primary healthcare
Vvisitors

The results showed that all individuals in the lowest age group (<40) used the
Internet daily, compared with approximately half of those older than 75.
About half of the participants accessed HRII at least monthly; the majority
under 60 did so regularly, while the majority over 60 did so less often.
Furthermore, 61% of participants 40 years and younger chose the Internet as
the primary source of health information, compared with 5% of participants
over 75 years old. When accessing HRII, the primary start source was equally

divided between Google and 1177.se, without any clear age pattern (Table 5).

The proportion of participants who considered HRII useful decreased
with age, from 86% of participants <40 to 30% of participants >75 years old.
The same pattern was observed for the proportion of participants who
considered HRII important, from 95% among participants <40 to 43% of
participants >75 years old. (Table 5).

PHC visitors received the highest rating concerning their under-
standing of health concepts (2) and feeling safe and in control (4). At the
same time, the lowest scores were found regarding using technology to
process health information (1), being motivated to engage with digital
services (5) and finding that digital services suited individual needs (7) (Figure
4).

Women had significantly higher mean values than men in all domains
except 3 and 5. Furthermore, younger people were rated as having higher

eHL in all domains in comparison with older people, where the higher the
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education level, the higher the eHL. Moreover, the higher the level of self-
reported health, the higher the estimated eHL (data not shown).

45



Table 5. Internet/HRII use of the total sample and of different age groups n (%)

Total sample <40 41-60 61-74 275

Frequency of Internet use

Every day 142 (82.6) 44 (100.0) 40 (97.6) 35(81.4) 22 (52.4)

Less often or never 29 (17.4) - 1(2.4) 8(18.6) 20 (47.6)
Frequency of HRII acquisition

Every week 27 (15.9) 10 (22.7) 8(19.5) 5(11.6) 3(7.1)

Every month 57 (33.5) 26 (59.1) 14 (34.1) 10 (23.3) 7 (16.7)

Less often or never 86 (50.6) 8(18.2) 19 (46.3) 27 (62.8) 31(73.8)

Missing 2(1.2) - - 1(2.3) 1(2.4)
Primary source of health information

Healthcare 84 (48.8) 7 (15.9) 17 (41.5) 24 (55.8) 34 (81.0)

The Internet 58 (33.7) 27 (61.4) 17 (41.5) 12 (27.9) 2(4.8)

Other 30(17.4) 10 (22.7) 7 (17.0) 7 (16.3) 6(14.3)
Primary source of HRII

Google 70 (47.9) 23 (52.3) 17 (43.6) 19 (55.9) 10 (37.0)

1177 68 (46.6) 20 (45.5) 22 (56.4) 13 (38.2) 13 (48.1)

Other 8(5.5) 1(2.3) - 2 (5.9) 4(14.8)

Missing 26 (15.1) - 2(4.9) 9(20.9) 15 (35.7)
Perceived HRII usefulness

Not useful 28 (17.3) - 2 (5.0) 8(20.0) 16 (43.2)

Unsure 32 (19.8) 6 (14.0) 7 (17.5) 9 (22.5) 10 (27.0)

Useful 102 (63.0) 37 (86.0) 31(77.5) 23 (57.5) 11 (29.7)

Missing 10 (5.8) 1(2.3) 1(2.4) 3(7.0) 5(11.9)
Perceived HRIl importance

Not important 27 (16.7) - 5(12.5) 5(12.5) 16 (43.2)

Unsure 15 (9.3) 2(4.7) - 8(20.0) 5(13.5)

Important 120 (74.1) 41 (95.3) 35 (87.5) 27 (67.5) 16 (43.2)

Missing 10 (5.8) 1(2.3) 1(2.4) 3(7.0) 5(11.9)
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Scale score
w

1 2 3 4 5 6 7
eHLQ scale

eHLQ domains:

1. Using technology to process health information
2. Understanding of health concepts and language
3. Ability to actively engage with digital services

4. Feeling safe and in control

5. Motivated to engage with digital services

6. Access to digital services that work

7. Digital services that suit individual needs

Figure 4. Boxplot of the seven eHLLQQ domains.

Low perceived usefulness of HRII was associated with low eHL across
all eHLQQ domains, except for accessing digital services that work. Similarly,
low perceived importance of HRII was associated with low ability in using
technology to process health information (1), actively engaging with digital
services (3) and low motivation to engage with digital services (5).
Furthermore, higher age was associated with a lower ability to engage with
digital services actively (3) and a feeling that digital services did not suit their
individual needs (7). Moreover, lower self-rated health was associated with a
lower motivation to use digital services (5). Gender, education and the
frequency of accessing HRII were not significantly connected with low eHL
in any of the domains (paper 1V) (Table 06).
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Table 6. Final logistic regression models for low eHealth literacy

eHLQ domain Significant independent variables (OR, 95% CI, p value) R?

1. Using technology to process health information Higher age (1.02, 1.00-1.05, 0.033) 0.51
HRII not useful (4.16, 1.64-10.56, 0.003)
HRII not important (9.50, 2.72-33.16, <0.001)

2. Understanding of health concepts and language HRII not useful (7.41, 2.76-19.90, <0.001) 0.20

3. Ability to actively engage with digital services Higher age (1.05, 1.02-1.08, <0.001), 0.53
HRII not useful (12.32, 4.98-30.49, <0.001)

4. Feel safe and in control HRII not useful (3.12, 1.46-6.70, <0.001) 0.08
5. Motivated to engage with digital services Poorer self-rated health (2.64, 1.15-6.01, 0.022) 0.43
HRII not useful (4.47, 1.81-10.74, 0.001)

HRII not important (6.72, 2.13-21.20, 0.001)

6. Access to digital services that work Higher age (1.02, 1.00-1.05, 0.025) 0.23
HRII not useful (3.85, 1.72—8.64, 0.001)

7. Digital services that suit individual needs HRII not important (10.64, 3.12-36.32, <0.001) 0.18
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Discussion

Summary of the main results

Paper I found that PHNs considered correct HRII that was properly inter-
preted and utilised to be valuable for patients” engagement in self-care and
person-centred encounters in healthcare. However, they noted that many
patients lacked the competence to interpret and use HRII effectively, which

could lead to patient distress, time-consuming and unnecessary visits, conflict
and the PHNSs feeling redundant.

Paper II found that patients with type 2 diabetes reported experiencing
challenges related to COVID-19 Internet information, which included
dealing with a large volume of information, encountering contradictory HRII,
and associated anxiety. Strategies to manage these challenges included
trusting the authorities and one’s own common sense, double-checking
information and limiting information intake.

To enhance patients’ eHL abilities, it is essential to understand patients’
strengths and difficulties. The Swedish eHLQ is a useful way to determine
such information; in paper III, the eHLQ was found to demonstrate good
validity and reliability. In paper IV, a multidimensional exploration of eHL
among PHC visitors found low ratings in several eHL. domains — particularly
those regarding the motivation to use digital tools for eHealth purposes, and
especially in older age groups (>60). The results also showed that the existing
eHealth services were not tailored to their needs. Beyond age, perceptions
that HRII was neither useful nor important were found to be associated with
low eHL.

eHealth as a valuable resource in primary healthcare

Given the challenges confronting PHC, eHealth — including HRII access — is
considered to be crucial for facilitating Sweden’s ‘Close Care’ reform. eHealth
can help patients make informed decisions based on engagement, self-

awareness and updated health knowledge, which aligns with PCC (Calvillo et
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al., 2015; Ekman et al., 2011; Xiang and Stanley, 2017). Thus, eHealth is
considered to have positive implications at various levels, benefiting both
individuals and healthcare professionals and reducing costs (World Health
Organisation, 2018a). In this research, people with type 2 diabetes were found
to generally share this positive perception of eHealth, as they emphasised the
Internet’s role in providing general COVID-19 information and self-care
advice during the pandemic (paper II). According to the interviewed PHNs
in paper I, the most significant advantage of HRII was that it relieves the
healthcare system by providing patients with self-care information and en-
ables more efficient consultations for prepared patients — a finding that aligns
with previous research (Ahluwalia et al., 2010; Barnoy et al., 2009, 2011,
Sommerhalder et al., 2009; Walker and Sillence, 2023). The interviewed
PHNs emphasised that, in order for HRII to be beneficial, it should come
from reliable and evidence-based sources; the nurses put particular emphasis
on the Swedish healthcare website 1177.se (Caiata-Zufferey and Schulz,
2012).

By considering eHL as a multidimensional concept in accordance with
the eHLF, my objective was to utilise the eHLQ) to identify the areas in which
visitors to PHC demonstrated strengths and faced challenges (c.f. Norgaard
et al,, 2015; Kayser et al., 2018). Such knowledge may provide an opportunity
to identify areas in Swedish PHC that work satisfactorily and, most
importantly, areas where interventions are needed to facilitate eHealth
utilisation for all who desire it. My findings largely align with those of studies
conducted in other countries and contexts (Chen et al., 2022; Cheng et al.,
2022; Garcia-Garcfa et al., 2022; Holt et al., 2019).

In paper 1V, the sample of PHC visitors demonstrated strengths in
their perceived knowledge about and engagement in health and sense of
security through the use of eHealth services, including the confidentiality of
health data. It was notable that health knowledge and security were the only

domains in which the mean scores were closer to ‘agree’ than ‘disagree’ across
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all age groups. From a person-centred perspective, it is important that
patients have knowledge about their health and a willingness to manage it
effectively, as this may foster collaborative decision-making within the
partnership between patients and healthcare providers (Byrne et al., 2020;
Norgaard et al., 2015). Moreover, access to one’s medical records is important
to PCC, as it fosters patient knowledge, engagement and collaborative
decision-making; thus, it is beneficial for patients to have confidence in the
secure handling of electronic health records and online communication with
healthcare professionals (Skdr and Soderberg, 2018). A sense of security
regarding privacy in eHealth is crucial, since its absence has been shown to
be a significant obstacle to eHealth service utilisation, particularly among
older individuals (Georgiou and Prgomet, 2019; Wilson et al., 2021).
However, what is notable among PHC visitors regarding these two strong
domains — that is, engagement in their health and feeling secure —is that these

domains are not directly related to the use of digital technology and eHealth.

Using health-related Internet information is challenging
PHNS’s and patients with type 2 diabetes agreed on two of the most significant
negative consequences of excessive and contradictory HRII: namely, con-
fusion and anxiety. This finding corroborates those of prior studies showing
that inaccurate and unclear HRII — along with increased frequency and longer
durations of seeking HRII — is linked to heightened health anxiety (McMullan
et al., 2019; Starcevic et al., 2020; Tanis et al., 2016). In line with the patients’
concerns reported in paper II, other research during the COVID-19 pan-
demic has shown increased health anxiety to be associated with constant and
conflicting HRII updates, misinformation, reduced ability to filter out un-
necessary HRII, and frustration (Starcevic et al., 2021).

The interviewed PHNSs identified a problem in relying on search
engines such as Google as the primary source of HRII, as such search results
may lead to unreliable pages instead of going directly to a trustworthy online

healthcare resource (paper I). In paper IV, many PHC visitors reported
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initiating their searches on Google. The fact that search engines such as
Google are the most common choice when initiating a search for HRII has
also been reported by previous studies (Chu et al, 2017). The existing
literature supports the PHNs’ concerns associated with search engine usage,
highlighting issues such as the overwhelming quantity of search results, which
can lead to websites providing non-peer-reviewed HRII that is misleading
and inaccurate (Rothrock et al., 2019). The hazards of any inaccurate HRII —
regardless of source — include confusion, anxiety, wrongful self-diagnosis,
wrongful treatment and postponement of healthcare consultations (Frey et
al.,, 2022).

Both the PHNSs and the patients described the important role of news
media and social media in obtaining HRII — a role that was particularly pro-
nounced during the pandemic. However, even in non-pandemic circum-
stances, news media and social media are becoming increasingly common
sources of health information (Viviani and Pasi, 2017). In fact, many people
prefer news or social media platforms over healthcare websites because they
find the information to be easily accessible and presented in a more everyday,
non-medical manner. As readers’ and viewers’ interest is substantial, news
websites are also eager to publish health-related content (Sandberg and
Mollerstrém, 2014).

The drawbacks of using social media platforms (e.g. Facebook or
various health and parenting peer forums) to acquire HRII may include the
prevalence of a dominant opinion that is perceived as the singular truth. This
may result in inaccurate, conflicting and potentially harmful information that
participants must navigate without guidance, potentially leading to confusion,
anxiety, delayed healthcare seecking or harm from incorrect treatment
(Bradshaw et al., 2021; Frey et al., 2022; Hanley et al., 2019). Nevertheless,
peer forums are reported to fulfil needs other than information acquisition,
such as convenience, anonymity and the opportunity for peer support —

features that conventional healthcare often cannot provide (Chu et al., 2017).
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Furthermore, peer forums facilitate connections between individuals with
similar concerns or conditions, such as mental health issues, diabetes or the
care of sick children, thereby offering emotional support, a platform for
sharing personal thoughts and a sense of belonging (Elnaggar et al., 2020;
Niela-Vilén et al., 2014; Prescott et al., 2017). These characteristics can assist
individuals in coping with various situations (Hanley et al., 2019). For people
with diabetes who make infrequent healthcare visits and often struggle with
self-care, studies have shown that online peer-to-peer support is beneficial
and may lead to enhanced knowledge, facilitated self-care and improved
health behaviours (Elnaggar et al., 2020).

Another aspect of HRII from news media and social media is that such
information retrieval is often passive, meaning that individuals come across
information by chance through posts, headlines or advertisements. Different
people have varying preferences and needs in this regard: while some actively
seek health information, others prefer to have it delivered to them, in both
healthcare contexts and other situations (Kelly et al., 2014). Research suggests
that persons with type 2 diabetes tend to be passive recipients of information,
meaning that they often rely on information that is delivered to them, such
as through healthcare professionals, informational brochures in waiting
rooms, or encounters with information online or on television, rather than
actively seeking it (Longo et al., 2010; Milewski and Chen, 2010). It is
important for healthcare professionals to be responsive to patients’ various
individual needs, behaviours and preferences concerning information retrie-
val. Considering the widespread passive information consumption in today’s
digital society, healthcare providers — including PHN's — have the task of pro-
moting the acquisition of HRII from reputable sources, encouraging source
criticality and facilitating open dialogues in healthcare settings regarding
online findings.

The increasingly popular concept of ‘organisational health literacy’

pertains to healthcare organisations (e.g. PHC centres or healthcare
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authorities) effectively delivering health information and services that are
easily understandable and actionable for all patients. The objective is to attain
equitable healthcare, ensuring that as many individuals as possible — including
those with limited health literacy — can benefit from information. Organi-
sational health literacy emphasises the importance of a person-centred
approach and collaboration between patients and healthcare providers in the
design of health information (Palumbo, 2021). Therefore, healthcare pro-
fessionals and organisations should be highly interested in learning from and
supporting effective strategies such as those the participants in paper II
described using to mitigate the adverse effects of HRII during the pandemic’s
challenging ‘infodemic’. One of these strategies was to choose information
from credible, authoritative sources — a strategy that was also emphasised by
the PHNSs in paper I. It should be noted that Swedes are generally char-
acterised by a relatively strong trust in the authorities, compared with the
citizens of other countries (Kumlin and Haugsgjerd, 2017; Liobikiené and
Bernatoniené, 2018; Sykes et al., 2022). Another strategy reported in paper 11
was to limit the time spent on news and social media, in order to reduce
health-related anxiety (c.f. McMullan et al., 2019; Starcevic et al., 2020). Yet
another important strategy was to critically examine information in various
ways, such as by conducting web searches to determine the origin of

information or by discussing the information with family members.

Social networks can be a significant factor in enhancing an individual’s
health literacy through the combination of collective knowledge, in what is
often referred to as ‘distributed health literacy’ (Papen, 2009). In individuals
with type 2 diabetes, distributed health literacy has been reported to be
important in the assessment of HRII, positively affecting self-management
and glycaemic control (Abreu et al., 2018; Aponte and Nokes, 2017; Osborn
et al., 2010). This finding underscores the importance of involving family

members or friends in diabetes care and other healthcare contexts.
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Identitying and reducing obstacles to eHealth literacy

In a healthcare system that is progressively embracing digitalisation, it
is essential to examine the factors that contribute to patients’ perceived
obstacles to utilising eHealth services, in terms of both adoption and
effectiveness. As anticipated, and in line with prior research (Chang et al.,
2021; Neter and Brainin, 2012), eHL decreased with age across all domains
(paper IV). Individuals over 60 exhibit lower digital capabilities, lower
motivation and less favourable experiences with eHealth services, which is
unfortunate, given their greater medical needs (Heponiemi et al., 2020).

The domain in which the PHC visitors in paper IV obtained the lowest
scores pertained to the suitability of eHealth services for their individual
needs. In this context, ‘individual needs’ could be related to the perception
that digital technology is too complicated or that information is presented in
overly medical language or is not available in the language one is proficient
in. It could also be the case that an individual has some form of disability that
hinders the use of eHealth services. If such inability is attributed to physical
issues, such as visual impairment, cognitive challenges or fine-motor-skill
difficulties, there may be relatively simple potential solutions, such as imple-
menting more suitable technical aids in the form of larger screens, increased
text size or audio feedback (Nymberg et al., 2019; Wilson et al., 2021). In the
broad conceptualisation of eHL used in this thesis, which not only focuses
on individual capabilities but also includes interactions with and features of
eHealth services, achieving good eHL requires eHealth services to adapt to
meet individual needs. In the literature, an increasingly emphasised solution
to this adaption is the expanded inclusion of the intended end-users of an
eHealth service in its development (Calvillo-Arbizu et al., 2019; Wilson et al.,
2021). The Swedish eHealth Agency (2020a) also emphasises that eHealth
services should be universally designed and capable of individual or group

customisation.
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Based on the findings of this thesis, other areas in which PHC visitors
encountered difficulties included their ability to utilise digital technology and
to find, comprehend, critically assess and apply HRII. Most eHL initiatives
and interventions occur within these domains. In Sweden, there are several
initiatives under way to train digital skills, such as through senior org-
anisations, libraries and various associations focusing on digital technology
(Swedish eHealth Agency, 2020a).

The PHC visitors also exhibited low motivation to utilise eHealth
services (paper IV). Lack of motivation is a common barrier to Internet use
altogether (Iacobaeus et al., 2019; Basis Social & Good Things Foundation,
2022). Motivation is often regarded as the initial step towards and the corner-
stone of digital inclusion (Iacobaeus et al., 2019; Swedish eHealth Agency,
2020; Van Dijk, 2012). A British survey demonstrated that the key factors
influencing motivation to use eHealth services are perceived effectiveness, a
sense of having one’s needs understood and acknowledged, the perception
of having increased control over one’s healthcare, and the capabilities to use
eHealth services (Basis Social & Good Things Foundation, 2022). Motivation
to use digital services is often fostered through recurrent positive user
experiences, which may be impeded by experiences that do not satisfy users’
needs. To enhance motivation, potential strategies may involve presenting
eHealth as something relatable (used by ‘people like me’) and providing
opportunities for individuals to explore digital services without any pressure
(e.g. in waiting rooms) (Basis Social & Good Things Foundation, 2022).
However, as previously mentioned, most efforts to increase digital inclusion
predominantly focus on digital training — an approach that is often
insufficient if motivation is not concurrently addressed.

The perception that eHealth is not useful or important is closely related
to a lack of motivation. According to the majority of the participants in all
the papers in this thesis, HRII is fundamentally useful and important (papers
I, 11, IV), although this perception seems to diminish with age (paper IV).
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The finding that older participants more frequently perceive eHealth/HRII
as not useful is corroborated by prior research (Chu et al., 2017; Heponiemi
et al,, 2020; Swedish eHealth Agency, 2020a). Paper IV also revealed an
association between perceiving HRII as not useful and low eHL in most
domains. However, determining the causal relationship is complex: does a
perceived lack of usefulness affect one’s motivation to use eHealth, or does
the inability to use eHealth make it challenging to view it as useful? These
factors are likely to be intertwined, with the individual’s perception of use-
fulness and level of eHL mutually reinforcing each other. Previous studies
confirm that the perceived usefulness of eHealth utilisation is strongly
correlated with eHealth service usage and eHL (Deshpande et al., 2023;
Heponiemi et al., 2020; Jokisch et al., 2022; Van Deursen and Helsper, 2015;
Wilson et al., 2021).

A substantial number of studies and interventions aimed at enhancing
eHL have primarily focused on individual capabilities, such as the ability to
use the Internet and digital technology, comprehend health information and
critically analyse data. However, it is important to remember that, at the core
of eHealth usage, a person must be motivated to engage with eHealth and
must have a sense of its usefulness. Furthermore, eHL is not a static concept
but fluctuates due to various concurrent factors such as life citcumstances,
health conditions, needs and motivation. If individuals experience multiple
factors working against them, these factors will likely reinforce each other,
creating significant barriers to digital inclusion (Basis Social & Good Things
Foundation, 2022). Given today’s rapidly evolving digital landscape, it is also
essential to consider digital learning as a lifelong process (Swedish eHealth
Agency, 2020a). As frontline healthcare professionals who frequently interact
with patients, PHNs and other nurses can play a key role in motivating
patients to adopt eHealth. This can be achieved by normalising eHealth
(‘people like me use it’), identifying barriers to usage and explaining how
eHealth can benefit each patient’s specific needs. However, it is important to

remember that eHealth is not a replacement of but rather a complement to
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traditional healthcare, and some individuals may choose not to utilise digital
healthcare options. Therefore, eHealth should not be imposed on patients;
instead, PHNs are suggested to facilitate the use of eHealth by those with

genuine interest and need.

New roles for patients and healthcare professionals in
the digital era

The PHNSs in paper I agreed with the societal vision of eHealth as a means
of promoting more independent, active and informed patients and an
expanded person-centred PHC. The benefits of patient engagement with
HRII were illustrated by informative and efficient healthcare encounters,
reduced PHN workload through increased patient self-care, and fewer un-
necessary PHC visits. However, according to the PHNs, consultations with
Internet-informed patients were not without challenges. Due to inaccurate
HRII, misinterpretation of information, and patients often assuming an
expert role, there were more unnecessary and time-consuming consultations,
disagreements between patients and PHNs, and dissatisfied patients;
moreover, the PHNs reported feeling potentially redundant. These
experiences are shared by healthcare professionals in other studies (Caiata-
Zufferey and Schulz, 2012; Tanis et al., 2016; Townsend et al., 2015; Walker
and Sillence, 2023).

Nevertheless, the increasing knowledge and engagement of patients
have undeniably led to a transformation of traditional roles and power
dynamics within healthcare. It has been suggested that the previous model,
in which professionals monopolised knowledge, is being replaced by a model
in which they function more as partners in patient care (Ekman et al., 2011,
Farnood et al., 2020; Skir and Soéderberg, 2018). How this shift influenced
the PHNSs’ attitudes in this thesis is challenging to assess. However, it is
important to note that the literature indicates that patients primarily engage
in HRII searches to foster a collaborative relationship with healthcare

professionals, rather than seeking to challenge or contradict them (Farnood
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et al., 2020). Moreover, research demonstrates that, while patients may seek
HRII independently, healthcare professionals are still considered to be the
most reliable and a highly valued source of information (Farnood et al., 2020;
Townsend et al., 2015). Despite their perceived frustration, the PHNs in this
thesis emphasised that they attempted to listen to the patient, while
respectfully explaining their reasoning (paper I). The PHNs also described
that — due to more informed and engaged patients — their professional roles
had transitioned into a coaching role rather than solely focusing on
controlling patients’ compliance. This shift is in line with PCC. The nurses’
coaching encompassed elements such as providing reassurance, emotional
support and counselling; normalising experiences and dispelling fears; and
guiding patients to trustworthy websites such as 1177.se (Ekman et al., 2011;
Farnood et al., 2020; Skir and Séderberg, 2018).

Previous research has indicated that many patients refrain from sharing
their HRII findings with PHNSs out of fear that doing so may be perceived as
questioning and may thus challenge the patient-nurse relationship (Gilmour
et al., 2016). This is unfortunate, as it deprives PHNs of the opportunity to
contextualise HRII within the patient’s situation, correct inaccuracies when
necessary, and guide the patient to more reliable sources. Instead of feeling
challenged by Internet-informed patients, PHNs should actively encourage
patients to share their gathered information and should express that eHealth
and traditional healthcare can positively complement each other. The Swed-
ish Nursing Association has established an eHealth strategy that emphasises
the necessity for nurses to possess the competences required to offer patients
professional guidance on HRII. This strategy report underlines the pivotal
role nurses play in preventing digital exclusion (Swenurse, 2019b). As PHNs
are often the patient’s initial point of contact for healthcare needs, these
nurses are in an excellent position to identify barriers to eHealth usage,
promote source criticality and refer to credible HRIIL. Thus, it is crucial for
PHNs themselves to possess adequate eHIL. Patients’ encounters with

healthcare professionals that have limited eHL and a conventional, provider-
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led approach can potentially lead to relationships that are not trusted by
patients (Marston and Musselwhite, 2021). Furthermore, studies have de-
monstrated that nurses with greater confidence and competence in eHealth
exhibit more positive attitudes towards Internet-informed patients (Barnoy
et al., 2009, 2011)

In line with prior research, the PHNs in this thesis (paper I) perceived
that Internet-informed patients had altered the nurses’ role by placing high
expectations on them; this gave the PHNs the opportunity to expand their
knowledge and thereby avoid feeling incompetent. While this change in their
role may positively motivate PHNSs to stay updated with the latest evidence
and reliable HRII sources, it may also contribute to heightened stress within
an already demanding work environment (Ahluwalia et al., 2010; Lu & Schulz,
2023; Oberg et al., 2017; Townsend et al., 2015). In a PHC setting that is
increasingly advocating for eHealth usage, finding a balance between digital
and physical care is imperative. For example, older individuals may express a
positive attitude towards eHealth but still highly value personal relationships
with PHNs and the option of physical healthcare appointments — a pre-
ference associated with the practical and emotional support that is challenging
to obtain digitally. Furthermore, a robust, trusting relationship between
PHNs and patients has been shown to be important for patients to use
eHealth services (Lindberg et al., 2021).

Nurses’ role as facilitators

Finally, I return here to the Umed Model of Nursing Care and consider it in
relation to the findings of this thesis, supported by relevant literature. With
societal advancements, challenges, policies and economics, significant
expectations have been placed on citizens’ utilisation of eHealth. In their role
as close and often initial contacts for many patients seeking care, PHNs are
considered to be well-positioned to facilitate people’s use of eHealth services,
including HRII. In this thesis, the interviewed PHNs viewed patients from a

person-centred and holistic perspective, acknowledging that different
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patients have varying physical and mental health, needs, digital capabilities,
motivation for eHealth use, confidence and so forth. These factors may
change from one situation to another, so nothing in PHC can be regarded as
static, and everything is context-bound to some extent. Through respectful
interactions, patients should be encouraged to openly discuss their HRII find-
ings and eHealth usage, in order to receive support, guidance and motivation
tailored to their situation. Patients’ relatives can act as an extension of the
patient, as their abilities may compensate for the patient’s low eHL or assist
the patient in interpreting HRII. Along with patients and their relatives — and
possibly other healthcare team members — PHNs must strive to help patients
achieve good health, assist them to actively engage in their own health, and
provide support with eHealth services if the patient desires it, all within a
collaborative partnership. An ethical approach must guide every aspect of

healthcare.
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Methodological considerations

The potential for selection bias was an important consideration throughout
all four studies in this thesis; that is individuals with a positive inclination
towards eHealth and health-related information acquisition may have been
more likely to agree to participate in this research. Moreover, those with
particularly strong opinions on the topic or high self-confidence in their
abilities may have been overrepresented in the sample. Furthermore, the
study includes only Swedish-speaking individuals, thereby excluding non-
Swedish speakers who likely face even greater challenges in navigating the

Swedish eHealth system.

It is also important to contextualize this thesis and its studies within the
timeline of data collection and analysis. The research in paper I was
conducted before the COVID-19 pandemic, while the data for the remaining
three papers were collected during the first year of the pandemic. As
previously discussed, the pandemic has accelerated and led to an increase in
eHealth usage, likely resulting in improved abilities and heightened
motivation for eHealth utilization. Furthermore, the substantial burden on
PHC services during the pandemic posed data-collection challenges,
particularly for papers III and IV, as two PHC centres withdrew their
participation, receptionists could not document questionnaire distribution or

refusals, and the data-collection period was limited to 2 weeks.

In the measurement of eHL in papers 11, 11T and IV, it is important to
recognize that the questionnaires assess individuals’ se/f-perceived skills and self-
confidence, rather than their aczua/ demonstrated abilities in using eHealth
services. Thus, there is potential for individuals to either underestimate or

overestimate their abilities.

Paper I
While the number of participants in paper I may be considered relatively low,
most of the interviews were extensive, and their content was rich, profound

and diverse — qualities often considered more important than the quantity of

69



data (Fusch and Ness, 2015; Malterud et al., 2016). Since the last two
interviews did not provide essential additional information, it was determined
that there was a sufficient amount of data to support meaningful and robust
conclusions (Lincoln and Guba, 1985).

The participating PHNs exhibited diversity in terms of age and years
of professional experience, which bolsters the credibility and transferability
of our findings (Graneheim et al., 2017). One potential limitation to consider
is that all participating PHNs were women. Nevertheless, it is important to
note that the majority of Swedish PHNs are female, as reported by the
National Board of Health and Welfare (2021). This demographic re-
presentation enhances the relevance and applicability of the study’s findings

within the specific context.

Four of the researchers, including myself, are PHNs. Thus, we entered
the interviews in paper I with our own understanding of PHNs’ thinking and
situation. Interviewing fellow PHNs with this prior understanding had both
advantages and disadvantages. One drawback was the potential lack of the
distance needed to maintain objectivity (McEvoy, 2001). An interviewer who
already has insight into the situation might unintentionally overlook the need
to ask about what they consider to be self-evident; similarly, the interviewee
may assume that the interviewer already knows the answers (McDermid et
al., 2014; McEvoy, 2001). However, our insight as PHNs also offered ad-
vantages, such as a deeper understanding of the interviewee’s experiences,
which made it possible to pose relevant follow-up questions during the
interview (McEvoy, 2001; Kvale and Brinkmann, 2014). One way to manage
the impact of the researchers’ preunderstanding was to continuously reflect
upon and discuss it with my co-authors. In addition, after conducting the
interviews, we listened to the recordings and transcribed them on the same
day to carry over the reflections and lessons learned into the subsequent

interviews.
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Paper 11

In comparison with interviews, free-text data can yield less robust narratives
from participants, which was a limitation of paper II. Nevertheless, likely due
to the considerable interest surrounding information during the early stages
of the COVID-19 pandemic, many participants provided responses that were
extensive and highly detailed. One advantage of free-text responses over
interviews can be the anonymity they afford, which may encourage
individuals to participate and open up in a different manner. Since similar
questions were posed in the questionnaires and interviews, even though the
latter naturally allowed for more in-depth exploration and elaboration of

responses, no issues were encountered in co-analysing the data.

Due to pandemic-related social distancing regulations, the interviews
were conducted over the phone. The use of video calls was excluded because
we aimed to maintain consistency in the interview format and did not want
to exclude those who might have difficulty with video calls, particularly given
the study’s digital focus. A drawback of phone interviews is the potential loss
of important non-verbal cues and body language from the interviewee
(Garbett and Mccormack, 2001). On the other hand, an advantage of phone
interviews is that they can lead to increased disclosure and, consequently,
richer data (Holt, 2010; Novick, 2008). Moreover, phone interviews can aid
in participant accessibility, as this method is more flexible in terms of timing
and location (Holt, 2010).

Utilizing quantitative data within qualitative studies is unconventional;
nevertheless, due to our sample size and the depth of our data, we deemed it
appropriate to incorporate this dimension, albeit solely in the discussion
section of the article. Including information about the participants’ eHL in
the quotations and discussions on whether certain challenges or strategies
were more common in one of the groups was regarded as a relevant
complement in the article. Maxwell (2010) enumerates several advantages of

incorporating quantitative data into qualitative research, such as enhancing
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internal generalization, facilitating the identification of diversity within the

study group, and providing supportive evidence for data interpretation.

The mean age of the participants was relatively high, and they were
primarily of Swedish origin with high levels of education, which may have
affected the results. However, a strength of this study was the even

distribution between women and men.

Trustworthiness in qualitative analysis (papers I and II)

Knowledge from interviews is co-created through the interaction between
the interviewer and interviewee — a collaborative process of constructing
meaning (Garton and Copland, 2010; Kvale and Brinkmann, 2014). Given
the interpretive nature of qualitative research and the potential for biased
interpretations, researchers must adopt a reflexive methodology. This
approach emphasizes self-awareness, acknowledges the influence of the
researchers’ perspectives on knowledge creation, and rigorously monitors the
impact of researchers’ biases, beliefs and personal experiences on the
research. I consistently considered my preunderstanding, values, pre-
sumptions and personal experiences at all stages of the research, especially as
a nurse engaged in qualitative research, which necessitated mindfulness of my
dual roles when conducting interviews (Sanjari et al., 2014). In paper I, four
of the authors were PHNs, which necessitated a focus on reflexivity
throughout the research process. While our familiarity with the participants’
work situations could enhance our understanding, we took care not to impose
our own assumptions and biases during the data collection and analysis
(Berger, 2015).

As qualitative research gains recognition and importance, rigor in
conducting it becomes essential for producing meaningful results. Trust-
worthiness, which relates to the credibility, reliability and validity of a study’s
results, interpretations and outcomes, is a fundamental concern across all
phases of qualitative research, including preparation, data collection, analysis

and reporting. This ensures that the findings accurately represent the
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participants’ experiences and the phenomena being studied. Utilizing well-
defined analytical methods, such as qualitative content analysis (paper I) and
thematic analysis (paper II), enhances trustworthiness by making the research
process more transparent, consistent and reproducible (Clarke et al., 2015;
Graneheim and Lundman, 2004). Important key terms when addressing
trustworthiness are credibility, dependability, confirmability, transferability
and authenticity (Lincoln and Guba, 1985). Credibility in qualitative research
pertains to how faithfully the findings represent the participants’ experiences
and viewpoints, minimizing the potential for bias and misinterpretation (Polit
and Beck, 2020). In this thesis, ensuring credibility involved having regular
meetings during the analysis stages with the research team, which included
members with extensive expertise in qualitative research methodology
(Lincoln and Guba, 1985; Polit and Beck, 2020). Moreover, in the study
reports, I offer a detailed description of the analysis methods, participants
and data-collection context (Nowell et al, 2017). Including participant
quotations in my qualitative findings reporting also enhances credibility (Elo
et al., 2014).

To help readers assess the dependability and transferability of this
research, I have explained the research processes, participants and contexts
clearly, as suggested by Lincoln and Guba (1985). According to Lincoln and
Guba (1985), confirmability — which ensures that the researcher’s inter-
pretations and findings are solely drawn from the data — is achieved when the

criteria of credibility, transferability and dependability are met.

Paper 111

The strength of paper 111, a validation study, lies in its use of both qualitative
and quantitative methods to systematically assess evidence sources, thereby
supporting validity (Hawkins et al., 2018). During the eHLQ translation and
cultural adaptation phase, the systematic approach and explicit item intent
descriptions (TIP) preserved equivalence with the source language. This

increased the likelithood that the translated questionnaire effectively measures
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the same constructs when used for the same purpose and in the same context.
Continuous group discussions with eHealth and language experts, including
an eHLQ developer, further strengthened the credibility of the results
(Hawkins et al., 2018).

Due to the pandemic, this study suffered from a significantly lower
number of participants than originally anticipated; moreover, it was not
possible to calculate a response rate. These issues are limitations of the study.
However, the number of participants was still considered to be entirely
sufficient to conduct a factor analysis (MacCallum et al., 1999). Furthermore,
since the instrument was built on a strong theoretical foundation and had
been researched in various contexts, the number of participants was con-
sidered sufficient (Chen et al., 2022; Kayser et al., 2018; Norgaard et al., 2015).

Employing both Internet-based and paper-based questionnaires might
have increased the sample size, but we chose to prioritize consistency and
simplicity by exclusively using paper-based questionnaires. This decision
aligns with our focus on Internet use and eHL abilities. Nonetheless, we
recommend testing Internet-based versions of the eHLQ in the future.
Another limitation was that, due to time constraints, we could not conduct a

test-retest assessment.

Paper IV
In paper IV, the sample of PHC visitors displayed diversity across educational
levels, genders, ages and work statuses. While this diversity may not precisely
mirror the national average, it does reflect a generally diverse sample.
However, it is important to note that this diversity primarily comprised
Swedish-speaking individuals, inadvertently excluding a significant portion of
the population that is not proficient in this language. This limitation poses
challenges to the external validity of the findings, making their generalizability
to non-Swedish speakers less straightforward.

Moreover, the dichotomization of eHL scores into low’ and ‘high’

categories, using a threshold of 2.50, may have introduced subjectivity into
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the analysis. The distinction between individuals with a score of 2.49
(categorized as “low”) and those with a score of 2.50 (categorized as ‘high’)
may be statistically significant but is not necessarily clinically meaningful. This
threshold simplifies analysis but may not fully capture the nuanced nature of
eHL. Nevertheless, dichotomization streamlines data analysis, enhancing
interpretability (Naggara, 2011).

An important consideration within the limitations of this study pertains
to the significant p values observed in the comparative analyses, which were
conducted to assess the relationships between eHL and various
sociodemographic and Internet-related variables. While these significant
tindings provide valuable insights into potential associations, it is important
to recognize the risk of Type I errors in multiple hypothesis testing, given the
multitude of variables examined (Banerjee et al., 2009). To mitigate this risk,
we subsequently included all relevant variables in a logistic regression model,
retaining only those that remained statistically significant. The purpose of this

step was to refine the analysis and focus on the most influential factors.
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Ethical considerations

All the research in this thesis adhered to the ethical principles for medical
research involving human subjects as outlined in the Declaration of Helsinki
(World Medical Association, 2013). Ethical approval was granted by The
Regional Ethical Review Board at Umea University (no. 2014-179-31M) and
The Swedish Ethical Review Authority (no. 2019-0341), and included a
complementary application regarding expanded data collection. Moreover,
written consent was obtained from the healthcare director in the county and
the head managers of all PHC centres prior to the questionnaire data
collection. The participants in the four studies were informed about the
study’s background, methodology, objectives, publication and confidentiality.
They were also informed about the voluntary nature of their participation and
their ability to withdraw from the study at any time without providing a
reason.

The core of the ethical principles of research is that research must be
beneficial and do no harm (World Medical Association, 2013). I consider my
research to be beneficial for both patients and healthcare in general, as the
knowledge gained has the potential to facilitate widespread eHealth adoption.
In terms of the principle of doing no harm, the research conducted for this
thesis carries no serious risks. Nevertheless, the research involved sensitive
data, including health-related inquiries such as medical history and diagnoses,
and personal information such as names and voice recordings. Thus, it was
important to prioritize data protection (European Union Parliament, 2016;
Swedish Government, 2003; World Medical Association, 2013). To this end,
I implemented several measures to ensure participant identity confidentiality,
including replacing identifying information with separate codes. In addition,
the audio recordings, transcribed interviews and code keys were stored in
password-protected files and on locked in USB drives. The paper

questionnaires were also securely stored. Confidentiality was also maintained
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in the reporting phase of the papers by ensuring that no text — including the
quotations — could be linked to a specific participant.

Another potential risk is that the interview context may induce
emotional stress among participants. In the two qualitative studies (papers 1
and II), this stress may have been associated with the discomfort of discussing
one’s health, feelings of shame due to inadequate eHealth knowledge, or the
fear of expressing negative healthcare experiences in the presence of an
interviewing PHN. With this in mind, I put importance on creating a secure
and relaxed atmosphere as an interviewer, providing the interviewees with the

information that answering any of the questions was voluntary.
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Implications for practice

Based on the research conducted for this thesis, PHNs and other healthcare
professionals with close patient contact are suggested to:

e Actively engage in dialogue about the patient’s obtained HRII in
otder to gain the opportunity during consultations to refer patients to
reliable websites and correct potential misconceptions;

e Encourage patients to apply critical thinking and to consult healthcare
professionals regarding concerns arising from HRII, whether sourced
from news media, social media or advertising;

e Always maintain respectful conversation, even in the presence of
potential disagreement, and acknowledge patients’ efforts to acquire
and present HRII, with the aim of encouraging patients to continue
sharing gathered information and to gain the opportunity to
contextualise such information within the patient’s situation, thereby
avoiding confusion or unnecessary concern;

e Ensure that they themselves possess adequate eHL and stay updated
on evidence-based websites from trusted sources in order to assist
patients in increasing their eHL and be able to recommend reliable
websites;

e Recognise that a patient’s eHL may fluctuate based on various
circumstances and engage in dialogue with patients about potential
barriers to eHealth usage, with the awareness that these barriers may
not only be practical but can also involve a lack of motivation. Based
on existing barriers, appropriate actions can be taken, such as
motivating appropriately, recommending easily accessible infor-
mation or suggesting existing eHL training initiatives in the
community;

e Encourage patients to seek support from their social network to assist
them in using eHealth services and critically evaluating HRII;

e Maintain a balance between digital and traditional healthcare
methods, while recognizing various patients’ unique healthcare and
information needs and preferences.
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Moreover, healthcare authorities and eHealth-service developers are
suggested to:

Provide easily accessible HRII that is consistently updated with the
latest findings and recommendations and is presented in a universally

understandable manner to accommodate individuals with varying
levels of eHL;

Educate the public about the risks of misinformation and the
importance of critical thinking;

Involve end-users in the planning and development of new eHealth
services and, when developing eHealth services, take a broad
perspective on people’s different circumstances, allowing for
adaptations to various needs;

Recognize that there will always be a group of individuals who prefer
and can only manage traditional healthcare interactions and com-
munication. Therefore, this option must be maintained alongside
eHealth services.
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Future research

During the research in this thesis, new aspects that would be interesting to
explore gradually emerged. To gain a broader understanding of eHL based
on the seven domains of eHLLQ, it would be valuable to conduct studies with
a significantly larger sample of PHC visitors. Moreover, to enable digital
inclusion for everyone, studies must be conducted that focus on groups that
are particularly vulnerable to digital exclusion and that tend to have low eHL,
such as older individuals, immigrants, people in rural areas and people with
various types of disabilities. It would also be interesting to conduct studies
comparing the eHLQ with other eHL instruments, such as the eHEALS, to
see how well the results correlate and to discover differences and similarities
regarding which aspects of eHL they assess. Finally, since PHNs play an
important role in supporting patients to increase their eHL within the
expanding digitisation of PHC, PHNs’ eHL should also be explored. Using
the customised eHLQ to assess health personnel can reveal domains in which

PHNs may require support or development.
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Conclusions

This thesis contributes to the existing knowledge of what may facilitate
society’s pursuit of Close Care, increased person-centeredness and digitalis-
ation in a PHC context. In this research, inaccurate and excessive HRII was
described by PHNss and patients as the cause of confusion and anxiety on the
part of patients and as leading to time-consuming, unnecessary and conflicted
consultations. The findings from this thesis suggest that it would be beneficial
for PHNSs to actively discuss HRII findings and search behaviours with
patients, identify potential barriers to eHealth usage and provide referrals to
reliable websites.

The older PHC visitors in this study indicated that eHealth services did
not suit their individual needs and that they had little motivation and low
ability to use digital technology and to understand or utilise HRII. In light of
this finding, this thesis proposes the increased inclusion of end-users in the
development of eHealth services, the provision of opportunities for custom-
isation based on HRII and eHealth service needs, and active efforts on the
part of healthcare professionals to motivate patients while suggesting ways to
facilitate individuals’ ability to use digital technology and engage in eHealth

utilisation.
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