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Abstract. The quality of the digital healthcare systems relies on citizens' willing-
ness to share their digital health data. This makes citizens’ use, perceptions, and
attitudes towards digital healthcare systems pivotal. The study presented here exam-
ines Nordic citizens’ willingness to share digital health data with healthcare provid-
ers and for research purposes. A cross-sectional study design was applied to obtain
answers from citizens in Denmark, Finland, Iceland, Norway, and Sweden. The re-
sults are based on answers from 5078 citizens across the five countries. Results
based on descriptive statistics indicate that the majority of Nordic citizens are will-
ing to share health data that has clinical relevance with healthcare providers and for
research purposes. The odds ratio analysis reveals that citizens’ odds of sharing
health data decreases with age and increases with the level of education. Conclu-
sively, this study shows that most Nordic citizens are willing to share their health
data, influenced by age and level of education. Awareness of and efforts to support
citizens who are unable or unwilling to actively use and engage with the digital
healthcare system is recommended.
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1. Introduction

In current digital healthcare systems, the sharing of health data across providers and
stakeholders is essential underscored by the theme's significance in digital health strate-
gies and policies on a global, European, and Nordic level.

In the “Global strategy on digital health 2020-2025” published by the World Health
Organization (WHO), the sharing of health data is described as something that has the
potential to positively affect the “quality of processes, the outcomes of health services
and the continuity of care for patients” (primary use) and improve the quality of
healthcare and research effectiveness (secondary use). Additionally, the accumulation of
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patients' health data is essential to develop digital solutions based on Artificial intelli-
gence (Al) and Big Data [1].

On a European level, the sharing of health data is a key element in the design of the
European Health Data Space (EHDS), to fulfil the aims of empowered individuals and a
genuine single market for medical devices, electronic health records (EHR) and Al sys-
tems (primary use of data) and to enable the use of high-quality health data for research,
innovation, policy-making and regulatory activities (secondary use of data). Thus, the
European Commission wish to enable the sharing and accumulation of health data across
national borders to facilitate improved access and use of digital health data; subsequently,
supporting the improvement of treatments, research, and products. In other words, the
idea is “to truly harness the power of health data” [2].

In a Nordic context, where the study presented in this paper took place, sharing and
better use of digital health data, Al, and Big Data are perceived as ways to improve the
quality, coherence, and effectiveness of the healthcare system and facilitate increased
patient participation and self-management [3-7].

Even though the use of citizens’ digital health data might improve continuity of care,
quality, and efficiency when utilized appropriately potential gains rest on the citizens’
willingness to engage with the digital healthcare system and share their digital health
data with their healthcare providers [8]. Hence, the patient perspective in this context is
focal, which is why Nordic citizens’ willingness to share digital health data with
healthcare providers and for research is examined in this study.

2. Method

The results reported here are based on a cross-sectional study design as the aim was to
scrutinize Nordic citizens’ use, perceptions, and attitudes towards digital healthcare.
The study and the development of the questionnaire were handled by the Nordic
eHealth Research Network (NeRN) [9], which is a group of researchers supported by the
Nordic Council of Ministers, whose mission it is to develop indicators to measure the
effect of political eHealth initiatives on the healthcare systems; especially, from the per-
spectives of healthcare professionals and citizens. NeRN consists of members from Den-
mark, Finland, Iceland, Norway, and Sweden, which are also the countries where the
study was conducted.
The questionnaire used in this study consists of 25 questions:
e Age, gender, education, place of residence (region) and need for assis-
tance when using technology (Questions 1 to 5).

e  Access and competencies (Questions 6 to 8).

e Use of digital healthcare services (Questions 9 to 11).

e Collection and use of health data (Questions 12 to 14).

e Sharing of health data (Questions 15 and 16).

e Effects and consequences of digital healthcare (Questions 17 to 25).
The research consultancy MEGAFON handled the survey, which was conducted from
February 2nd to March 4th, 2023. Answers are based on internet interviews (90%) and
phone interviews (10%), with members of MEGAFON’s citizen panel, above 18 years
of age living in Denmark, Finland, Iceland, Norway, or Sweden. Further details on re-
cruitment and participant characteristics are available in the report “A Nordic survey to
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monitor citizens' use and experience with eHealth” [10]. Table 1 provides an overview
of the responses by country.

Table 1. Number of respondents per country.
Countries Denmark | Finland Iceland Norway Sweden
Number of respondents 1017 1015 1013 1016 1017

Besides background variables, the analysis is based on question 15, “In the case of the
need for personal treatment in another Nordic country, which digital health data would
you then accept to share across healthcare providers (e.g. hospitals, outpatient clinics,
etc.) in the Nordic Countries?" and question 16, “In the case of the need for personal
treatment in another Nordic country, which digital health data would you accept to share
for research across the Nordic Countries?”’[10]. In this study, digital health data refers to
data typically available in Electronic Health Records (EHRs) and data collected/gener-
ated by the citizen/patient, also known as Patient-Generated Health Data (PGHD).

The analysis is based on descriptive statistics and Odds Ratio analyses conducted
using SPSS and R.

3. Results

This section first provides a general overview of citizens’ willingness to share data and
then examines how age and education influence citizens' willingness to share data.

Figure 1 is based on questions 15 and 16, displaying the types of data and the number
of citizens who wish to share their health data in the Nordic countries. Respondents were
allowed to choose between multiple response options.
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Figure 1. Percentage of citizens willing to share their health data (n=5078).

In the case of the need for personal treatment in another Nordic country, the majority
of the citizens agree to share their data on “Medical history”, “Diagnoses”, “Medica-
tion/prescriptions”, “Test results/laboratory data”, “Immunization” and “Allergies”, with
healthcare providers and for research. Fewer are interested in sharing data on “Referrals”
and “Online booking”. This difference is noteworthy, indicating that citizens are more
likely to share health data that have clinical relevance.
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Based on the first eight response options (“Medical history” to “Online booking”),
calculations disclose that an average of 8,9 percentage points of the citizens are more
willing to share digital health data with healthcare providers compared to situations
where data is used for research purposes. 20% (with healthcare providers) and 17% (for
research) of the citizens were interested in sharing collected/generated health data

Table 2. Citizen odds for sharing of health data in association to age and education.

With healthcare For research
providers
Type of data Age
OR 95% CI OR 95% CI
24 Clinical Health Data** 18-29*** 1 1
30-39 0,99 [0,81-1,21] | 0,92 [0,77-1,11]
40-49 0,87 [0,72-1,07] | 0,77* | [0,64-0,93]
50-59 0,80* [0,65-0,97] | 0,90 [0,75-1,09]
60-69 0,71* [0,58-0,86] | 0,77* | [0,64-0,93]
=70 0,53* [0,44-0,65] | 0,77 | [0,64-0,93]
Collected/generated health data | 18-29*** 1 1
30-39 0,85 [0,69-1,04] | 0,77 | [0,62-0,95]
40-49 0,61* [0,49-0,75] | 0,57 | [0,45-0,71]
50-59 0,42* [0,34-0,54] | 0,46* | [0,36-0,58]
60-69 0,31* [0,24-0,40] | 0,29* | [0,22-0,38]
270 0,24 [0,18-0,32] | 0,24* | [0,18-0,32]
Education
OR 95% CI OR 95% CI
24 Clinical Health Data Primary** | 1 1
Secondary | 1,14 [0,91-1,43] | 1,09 [0,87-1,37]
University 1,63* [1,3-2,04] 1,42* | [1,14-1,77]
Collected/generated health data | Primary*** | 1 1
Secondary | 1,08 [0,81-1,47] | 1 [0,73-1,38]
University | 1,40* [1,05-1,87] | 1,30 [0,96-1,79]

*p<0,05, **The category “>4 Clinical Health Data” is a variable constructed to reflect cases where citizens are
willing to share 4 to 6 types of health data based on the response options: “Medical history”, “Diagnoses”
“Medication/prescriptions”, “Test results/laboratory data”, “Immunization” and “Allergies”. ***Citizens “18-
29” years of age and citizens with a “Primary” education are used as reference groups.

Table 2 displays Nordic citizens' odds of sharing health data in association with age
and education.

The numbers indicate that the odds of sharing “Clinical Health Data” and “Col-
lected/generated health data” decreases with age. The exception is the sharing of “Clini-
cal Health Data” for research, where the odds are consistent across age groups based on
the statistically significant values but still a decrease in the odds ratio (OR=0,77) com-
pared to the “18-29” age group.

Moreover, citizens with a university education have greater odds of sharing “Clini-
cal Health Data” and “Collected/generated health data” compared to citizens who have
“Primary” as their longest-completed education.

4. Discussion and Conclusions

This study discloses, firstly, that a majority of Nordic citizens are willing to share their
health data with healthcare providers and for research purposes; especially, the types of
data that are useful in clinical practice. Secondly, the Nordic citizens' odds of sharing
health data with healthcare providers and for research decreases with age and increases
with the level of education.
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Robust and sustainable digital healthcare systems are built on principles of trust,
citizen control and transparency, meaning that citizens need to know how their data are
being stored and used, to ensure ethically acceptable applications of data. Therefore,
continuous improvements in the technical infrastructure and implementation of security
systems are required to make log data accessible; subsequently, protecting citizens' pri-
vacy, and preventing malign or inappropriate use of the citizens' health data [1-3,11].

A genuine digital transformation of current healthcare systems rests on the improved
collection and better use of health data, making the mentioned requirements central in
current digital health strategies [3-7], and when implementing interventions to promote
equity in digital healthcare [12].
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