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Abstract. Secondary use of routine health data requires regulatory frameworks and
consent procedures as a legal basis for data protection. The different consent models,
however, influence representativeness, and thus quality, of the data. This study
examines how socioeconomic factors, beliefs, and attitudes shape citizens’
preferences for consent procedures, providing insight into potential biases in
healthcare databases and the characteristics of patients who choose not to share their
data. Using questionnaire data from 3,709 Dutch respondents, descriptive and
forward selection regression analyses were conducted. Results show that predictors
related to societal trust significantly influence preference for an opt-in procedure,
while respondents with no preference for a consent procedure show similar patterns
to those who are uncertain regarding their preference, involving trust, media, and
politics. These findings are relevant to the proposed opt-out system within the
European Health Data Space (EHDS), which may not align with citizens’
preferences and may require active communication to gain public trust.
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1. Introduction

It is evident that routine healthcare data, like electronic health records (EHR), are
increasingly being used for secondary purposes, such as scientific research, the
development of healthcare products and policymaking purposes. [1-3] With this
increasing use comes a growing need for clarity on how these data may be handled,
leading to the adoption of legal and ethical protection measures including the General
Data Protection Regulation (GDPR) and the European Health Data Space (EHDS). These
regulatory frameworks ensure that the rights of data subjects are respected while
promoting responsible access to healthcare data. [4, 5] Advancements like these, and
their effects may significantly impact the quality of routine healthcare data.

When routine health data are concerned, the most common consent procedures in
practice include primarily opt-in, and occasionally opt-out. [6] Each procedure has
advantages and disadvantages and influences the consent rate, potentially leading to the
introduction of consent bias and selection bias. [6, 7] Consequently, the choice of consent
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procedure strongly correlates with the representative aspect of and thereby with the
reliability of study outcomes. [8] Understanding and minimizing these biases is a
prerequisite for sound scientific research, underscoring the need to expand current
knowledge of this issue and to translate findings into effective governmental action.
Previous research shows beliefs and attitudes play a crucial role in the preferences of
patients and their decision making, for example the preferences for specific consent
procedures. [9, 10] These factors are highly dependent on cultural and political contexts
and are therefore important to study in the Dutch context.

This study aims to answer the research question: are individual characteristics -
including demographic and socioeconomic characteristics, as well as cultural and
political beliefs and attitudes - associated with preferences for consent procedures and
the willingness to share health data at all? The findings will contribute to the insight into
the amount of bias in healthcare databases, and help researchers identify potential
inclusion biases in their studies. This research will provide a deeper under-standing of
patients who choose not to share health data and will help policymakers to address
worries and distrust among citizens regarding the secondary use of healthcare data.

2. Methods

Data were collected using the LISS panel (Longitudinal Internet studies for the
Social Sciences), managed by the non-profit research institute Centerdata (Tilburg
University, the Netherlands). A questionnaire was sent to a representative, random
sample of 4,818 Dutch panel members aged 16 years or older in December 2023. The
questionnaire included multiple choice questions about the willingness to share
healthcare data for secondary purposes, and the level of trust panel members have in
several institutions that regularly use healthcare data for secondary purposes. 3,709 panel
members completed the questionnaire in full (response rate 77.0%). Additionally, this
study made use of the longitudinal LISS Core Study questionnaires of 2023 or 2024, and
socio-economic, demographic, and other general background information on households
and respondents were available through the LISS panel as well. [11] All 895 variables
were linked together using the unique respondent ID variable. Variables without a
conceptual link to the study aims were removed. Further selection of the final 92
variables was based on relevance to the study objectives and prior use in the literature.
Variables were divided into different themes: Religion and ethnicity (9 items), activities
(16 items), health (14 items), household (7 items), media (9 items), politics (12 items),
trust (25 items). All variables were categorical or operationalized into a categorical
variable. Variables with >50% missing values were excluded regardless of relevance,
and variables with >5%<50% missing values were imputed. Of variables with <5%
missing values the corresponding cases were excluded.

First, a descriptive analysis was performed on the demographic characteristics of the
study population amongst the groups. Subsequently, we investigated which patient
characteristics were associated with preferences for consent procedure types. Finally, we
examined the characteristics of patients who reported to prefer not to share health data.
To analyze which characteristics, beliefs and attitudes were associated with the outcome
measures, two separate forward selection regression analyses were conducted.

Prior to the analyses, all reference categories were releveled and univariate screening
was performed to further filter the relevant variables and achieve a well-defined selection
of predictors. For the forward selection regression analyses, predictor variables were
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entered sequentially, and at each step the variable with the strongest association was
added to the model. An entry criterion of p < 0.05 was handled, and variables were
remained unless they failed to retain significance at p < 0.10, continuing until no further
predictors met this inclusion threshold. The analyses were performed using R and
RStudio, version 2023.06.1+561.

3. Results

Preliminary results show that 60% of the respondents prefer an opt-in procedure and 30%
prefer an opt-out procedure. Approximately 6% of respondents have no preference and
4% don’t know. There are no considerable differences in the age, sex or marital status of
respondents between consent-groups. There are notable differences in socioeconomic
status for the group that responded ‘don’t know’ as they report no income or lower
income more often, and reported ‘don’t know’ regarding their income significantly more
often. Respondents who were not willing to share their data (14%) reported ‘don’t know’
regarding their income significantly more often as well. Respondents that responded
‘don’t know’ regarding their consent system preference and respondents who were not
willing to share their data had a primary school or pre-vocational secondary education
more often, and a higher professional education or university education less often.

Preliminary results of the forward selection regression analyses show that, generally,
variables with the theme ‘trust’ are statistically significant for respondents who prefer an
opt-in consent procedure, compared to respondents who prefer opt-out. Table 1 shows
that of the top 10 strongest significant predictors for the preference of an opt-in consent
procedure, all 10 predictors belong to the theme ‘trust’. The predictors for respondents
who reported ‘don’t know’ are similar to those of respondents who do not have a
preferential consent procedure. Table 2 shows the overlapping predictors for those
respondents, and predictors with the theme ‘media’ and ‘politics’ are statistically
significant more often than for people who prefer opt-out or opt-in as a consent procedure.

Among the statistically significant variables, few belong to the theme ‘health’, or
relate to the household and daily activities.

Table 1. Top 10 significant predictors for preference of opt-in consent procedure (reference category opt-out)

Theme Predictor (for preference of opt-in procedure) Category OR p-value

Trust Provision of information regarding reuse of data No permission to 20.46 <0.001
reuse

Trust Provision of information regarding reuse of data Actively via a 5.14 <0.001

message, with every
occurrence of reuse

Trust Trust in competent data reuse: scientific researchers No trust 3.20 0.004
Trust Trust in competent data reuse: pharmaceutical No trust 2.81 <0.001
companies that produce medicines
Trust Trust in competent data reuse: the government No trust 2.51 <0.001
Trust Trust in competent data reuse: scientific researchers  Very little trust 2.22 <0.001
Trust Provision of information regarding reuse of data Via a website 2.14 <0.001
Trust Trust in competent data reuse: scientific researchers A little trust 2.01 <0.001
Trust Trust in competent data reuse: the government Very little trust 1.85 <0.001
Trust Trust in competent data reuse: pharmaceutical Very little trust 1.67 0.003

companies that produce medicines
Trust Trust in competent data reuse: the government A little trust 1.42 0.006
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Table 2. Statistically significant predictors for both no preference for, and don’t know what kind of consent
procedure (reference category opt-out)

Theme Predictor Category OR p-value OR  p-value
No preference Don’t know
Trust Provision of information No permission 2.95 0.002 7.58 <0.001
regarding reuse of data to reuse
Trust Trust data reuse scientific Very little trust ~ 3.40 <0.001 4.33 <0.001
researchers
Politics If parliamentary elections were ~ 0-25 2.05 0.039 294 0.013

held today what is the percent
chance that you will vote

Politics Did you vote in the most recent ~ Not eligible to 3.40 0.001 4.56 <0.001
parliamentary elections held on  vote
17 March 2021

Politics Are you very interesting in Very interested  0.64 0.038 0.41 0.022

political topics fairly interested
or not interested

Media Do you have the confidence Complete 2.18 0.008 2.35 0.031
that the following social media
respect your privacy Facebook

Media Do you have the confidence Not at all 0.38 <0.001 0.37 0.011
that the following social media
respect your privacy Facebook

Health This past month I felt so down Seldom 1.62 0.015 1.89 0.029
that nothing could cheer me up

4. Discussion

Insight in which patient characteristics are associated with preferences for consent
procedures and the willingness to share health data are essential for a learning health
system, and contribute to a better understanding of the representativeness of study
populations in the Netherlands. It helps gain a deeper understanding of patients who
choose not to share health data, helps researchers identify potential inclusion biases in
their studies and aids to shape national governmental communication strategies regarding
data sharing and EHDS.

Previous research shows that patients’ preferences regarding healthcare decisions
are dependent on their personal characteristics, such as demographic and socioeconomic
factors. [12, 13] Our results are in line with these studies, as we see differences in
socioeconomic factors and the preferences of the respondents. Studies show beliefs and
attitudes also play a role in the preferences of patients and their decision making. [9, 10]
Our results show specifically beliefs and attitudes, especially regarding media, politics
and trust are correlated to the preferences of respondents. For example, respondents who
preferred an opt-in procedure were more likely to have low levels of trust in scientific
researchers or the government, compared to those who preferred an opt-out procedure.
Notably, most respondents expressed a preference for an opt-in consent model, and the
EHDS consent approach may not align with public preferences.

Due to the effects of the choice for a particular consent procedure and its relation to
the reliability of study outcomes, minimizing these biases and why they exist is essential
to ensuring high-quality scientific research. From a policy perspective, this knowledge
is crucial as well, as it can inform evidence-based strategies to promote equitable
participation and data sharing, while ensuring that policies are aligned with public
attitudes and concerns. This is particularly relevant in the context of the European Health
Data Space, where the proposed opt-out system may not align with the preferences of
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many citizens. Implementation of the EHDS without sufficient attention to these
concerns risks creating an increasing group of dissatisfied individuals, potentially
undermining trust and participation in health data initiatives.

5. Conclusions

Characteristics, beliefs and attitudes, especially regarding media, politics and the trust
respondents have, are correlated to the preference for a specific consent procedure.
Respondents who do not have a preference show similar characteristics to those who do
not know. Population representativeness impacts data quality and, ultimately, the
reliability of study outcomes. Minimizing these biases and why they exist is essential to
ensuring high-quality scientific research and implementation of health data initiatives
requires sufficient attention to these risks and the individuals behind routine health data.
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