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Abstract

Heart rate variability (HRV) has received much attention lately. It has been
shown that HRV can be used to monitor the autonomic nervous system and
to detect autonomic dysfunction, especially vagal dysfunction. Reduced
HRV is associated with several diseases and has also been suggested as a
predictor of poor outcomes and sudden cardiac death. HRV is, however, not
yet widely accepted as a clinical tool and is mostly used for research. Advances
in neuroimmunity with an improved understanding of the link between the
nervous and immune systems have opened a new potential arena for HRV
applications. An example is when systemic inflammation and autoimmune
disease are primarily caused by low vagal activity; it can be detected and
prognosticated by reduced HRV. This thesis is the result of several technical
development steps and exploratory research where HRV is applied as a
prognostic diagnostic tool with preventive potential. The main objectives were
1) to develop an affordable tool for the effective analysis of HRV, 2) to study
the correlation between HRV and pro-inflammatory markers and the potential
degree of activity in the cholinergic anti-inflammatory pathway, and 3) to
develop a biofeedback application intended for support of personal capability
to increase the vagal activity as reflected in increased HRV. Written as a
compilation thesis, the methodology and the results of each study are presented
in each appended paper. In the thesis frame/summary chapter, a summary
of each of the included papers is presented, grouped by topic and with their
connections. The summary of the results shows that the developed tools may
accurately register and properly analyse and potentially influence HRV through
the designed biofeedback game. HRV can be used as a prognostic tool, not
just in traditional healthcare with a focus on illness but also in wellness. By
using these tools for the early detection of decreased HRV, prompt intervention
may be possible, enabling the prevention of disease. Gamification and serious
gaming is a potential platform to motivate people to follow a routine of exercise
that might, through biofeedback, improve HRV and thereby health.
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