
thermostat company). The Microsoft Azure data lake is used
for the storage of raw data and the Azure databricks is used for
data pre-processing, processing, and analysis. The Gaussian
mixture model is used to identify sleep parameters by
segmenting the sleep cycle records into different clusters. The
quantity of sleep is measured by a motion sensor based on the
absence of movement, and an increase in sensor activation
indicates longer duration of household occupancy.
Results:
The findings show significant changes at the household and
population level for the selected behavioural health indicators
(sleep-time, wake-up time, time spent indoors, time spent
outdoors) during COVID-19 pandemic, which could be
attributed to the policy changes implemented to curb the
spread of COVID-19. The study findings are shown by 1)
heatmap visualizations at the household level showing trends
for the selected indicators during the Covid-19 pandemic; and
2) statistical analysis indicating a significant difference in
selected behavioural health indicators before and during the
pandemic.
Conclusions:
These innovative data analytics have the potential to provide
real-time insights and alert system activation to monitor,
promote, and improve public health.
Key messages:
� Sleep health analysis using IoT data is a novel method of

measuring public health indicators objectively using zero
effort technology.

� The available evidence from this study can further offer
surveillance systems with near-real-time behavioral mar-
kers; alert system activation; and measure short- and long-
term impact policy changes.
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Background:
Health information technology has increased worldwide,
transforming health and healthcare programs in which
information visualisation and visual analytics processes are
central. However, aggregating and comparing patient data
remains challenging. Therefore, a dashboard was developed
with and for Irish general practitioners (GPs) to improve their
understanding of their patient population, disease manage-
ment and prescribing. This paper describes the design and
development process of the CARA dashboard.
Methods:
The design and development of the CARA dashboard used an
Action Design Research approach, which consists of (1)
problem formulation, (2) building, intervention and evalua-
tion, (3) reflection and learning and (4) formalisation of
learning. The process included interviews, to explore what type
of information GPs need, as well as iterative testing of the
CARA dashboard prototype.
Results:
Key challenges identified from the interviews (Context, Sense-
making, Audits, Relevancy, Action, Engagement and Ease of
Use) formed the basis for the development of the CARA
dashboard prototype. The first exemplar dashboard focused on
antibiotic prescribing to develop and showcase the proposed
platform, including automated audit reports, filters (within
practice) and between-practice comparisons as well as a visual
overview of practice demographics.

Conclusions:
User involvement in the design and development of the CARA
dashboard is crucial to ensure GPs are enabled and supported
to visually access and monitor their patients’ data. Next steps
will include an exploratory study on dashboard engagement
and the development of additional dashboards for topics such
as chronic disease and mental health.
Key messages:
� Good knowledge of operating systems, effective use of data,

user interaction and context factors are required to design
and implement an interactive dashboard.

� Crucial components to make sense of the information
provided in dashboards include the context, transparency
about the data transformation processes and adherence to
design principles.
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The use of in-silico technologies for implantable medical
devices has gained importance in the last decade. From a
medical perspective, the term ‘in-silico’ mainly refers to
computer simulations of clinical trials based on virtual
cohorts. So far, there is a lack of a concept how the impact
of in-silico models on socioeconomic factors can be evaluated.
As part of the EU-funded project SIMCOR, one objective was
to conceptualize the impact of in-silico on implantable medical
devices. We applied an iterative process described in Jabareen
(2009) to build a conceptual framework based on concepts
from a comprehensive literature review and expert interviews
from academia, companies, and regulatory bodies. Repeated
steps of literature work, exploratory interviews and discussion
sessions among the research team led to the final framework
that was validated by feedback from experts at the end. The
conceptual framework describes the impact from in-silico
technologies along the product development cycle of implan-
table medical devices through impact channels up to socio-
economic endpoints referring to firm, market, health system
and society. Since the whole conceptual framework has
multiple complex impact channels that create a kind of
network, each impact channel is explained with its ramifica-
tions. One channel reveals that underrepresented patient
groups in clinical trials might benefit from in-silico models
by enabling to model rarer anatomical configurations and
leading to medical device development for a broader range of
population. The conceptual framework provides the basis for
the quantification of the impacts of in-silico models that is
expected to increase the acceptance of these models among
different stakeholders. The potential benefits as well as
disadvantages can be better estimated and classified from
different perspectives. The use of in-silico models is expected
to enable access to implantable devices faster and to a larger
population group.
Key messages:
� The framework reveals opportunities of in-silico models for

different stakeholders, e.g., entrepreneurs, regulators, that
might lead to an increased development, use and
acceptance of such models.

� The framework indicates that in-silico models are expected
to accelerate implantable medical device development,
increase patient safety, and gain faster access for larger
population groups.
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