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Heart rate variability (HRV) is considered a reliable
reflection of the many physiological factors modulating
the normal rhythm of the heart. It reflects autonomic
nervous system (ANS) function, and as such, it is used in
numerous fields of medicine. Written by experts in the
field, this book provides a comprehensive overview of
HRV. The first section is dedicated to technical themes
related to monitoring and the variables recorded. The
second section highlights use of HRV in hypothermia.
Finally, the third section covers general aspects of HRV
application.
This volume presents the contributions of the fifth
International Conference on Advancements of Medicine
and Health Care through Technology (Meditech 2016),
held in in Cluj-Napoka, Romania. The papers of this
Proceedings volume present new developments in Health Care Technology, - Medical Devices,
Measurement and Instrumentation, - Medical Imaging,
Image and Signal Processing, - Modeling and
Simulation, - Molecular Bioengineering, - Biomechanics.
Sport Biomechanics Biomechanics of Biological Fluids
Robotics Biological System Modeling Bioinformatics and
Telemedicine Cardiac and Respiratory Engineering
Neurology and Rehabilitation Engineering Nanomaterial
Biomaterial Engineering Molecular and Cellular
Engineering Tissue Engineering Biological Engineering
Measurements Biomedical Image Processing Biological
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Signal Processing Biochemical Engineering
Time Frequency Signal Analysis and Processing covers
fundamental concepts, principles and techniques,
treatment of specialised and advanced topics, methods
and applications, including results of recent research.
This book deals with the modern methodologies, key
techniques and concepts that form the core of new
technologies used in IT, multimedia, telecommunications
as well as most fields of engineering, science and
technology. It focuses on advanced techniques and
methods that allow a refined extraction and processing of
information, allowing efficient and effective decision
making that would not be possible with classical
techniques. The Author, fellow of IEEE for Pioneering
contributions to time-frequency analysis and signal
processing education, is an expert in the field, having
written over 300 papers on the subject over a period pf
25 years. This is a REAL book, not a mere collection of
specialised papers, making it essential reading for
researchers and practitioners in the field of signal
processing. *The most comprehensive text and
reference book published on the subject, all the most up
to date research on this subject in one place *Key
computer procedures and code are provided to assist the
reader with practical implementations and applications
*This book brings together the main knowledge of timefrequency signal analysis and processing, (TFSAP), from
theory and applications, in a user-friendly reference
suitable for both experts and beginners
This book introduces readers to the basic concepts of
Heart Rate Variability (HRV) and its most important
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analysis algorithms using a hands-on approach based on
the open-source RHRV software. HRV refers to the
variation over time of the intervals between consecutive
heartbeats. Despite its apparent simplicity, HRV is one of
the most important markers of the autonomic nervous
system activity and it has been recognized as a useful
predictor of several pathologies. The book discusses all
the basic HRV topics, including the physiological
contributions to HRV, clinical applications, HRV data
acquisition, HRV data manipulation and HRV analysis
using time-domain, frequency-domain, time-frequency,
nonlinear and fractal techniques. Detailed examples
based on real data sets are provided throughout the
book to illustrate the algorithms and discuss the
physiological implications of the results. Offering a
comprehensive guide to analyzing beat information with
RHRV, the book is intended for masters and Ph.D.
students in various disciplines such as biomedical
engineering, human and veterinary medicine, biology,
and pharmacy, as well as researchers conducting heart
rate variability analyses on both human and animal data.
The function of the cardiovascular system has to be
monitored and adjusted constantly to respond to the
abrupt changes in arterial blood pressure that occur in
everyday life, as a consequence of exercise, for
example. The baroreflexes are one of the most important
of the control mechanisms involved. This is the first book
devoted to human baroreflexes, and it places the most
recent understanding of human physiology solidly in the
context of knowledge derived fromanimals. It deals
comprehensively with baroreflex involvement in human
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diseases, including high blood pressure, heart failure,
and sudden cardiac death.
Up-to-date, authoritative and comprehensive, Heart
Failure, 4th Edition, provides the clinically relevant
information you need to effectively manage and treat
patients with this complex cardiovascular problem. This
fully revised companion to Braunwald’s Heart Disease
helps you make the most of new drug therapies such as
angiotensin receptor neprilysin inhibitors (ARNIs),
recently improved implantable devices, and innovative
patient management strategies. Led by internationally
recognized heart failure experts Dr. G. Michael Felker
and Dr. Douglas Mann, this outstanding reference gives
health care providers the knowledge to improve clinical
outcomes in heart failure patients. Focuses on a clinical
approach to treating heart failure, resulting from a broad
variety of cardiovascular problems. Covers the most
recent guidelines and protocols, including significant new
updates to ACC, AHA, and HFSA guidelines. Covers key
topics such as biomarkers and precision medicine in
heart failure and new data on angiotensin receptor
neprilysin inhibitors (ARNIs). Contains four new
chapters: Natriuretic Peptides in Heart Failure;
Amyloidosis as a Cause of Heart Failure; HIV and Heart
Failure; and Neuromodulation in Heart Failure. Covers
the pathophysiological basis for the development and
progression of heart failure. Serves as a definitive
resource to prepare for the ABIM’s Heart Failure board
exam. 2016 British Medical Association Award: First
Prize, Cardiology (3rd Edition).

New edition of the classic complete reference book
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for cardiologists and trainee cardiologists on the
theory and practice of electrocardiography, one of
the key modalities used for evaluating cardiology
patients and deciding on appropriate management
strategies.
In the 25 years since the first studies concerning RR
interval variability in cardiac patients were published,
heart rate variability has become a field of wide
interest. The aim of this text is to provide a
comprehensive overview of heart rate variability,
reflecting the range and complexity of this dynamic
field, to guide the scientific and professional
community, and also to address the need for clinical
standards and future research ideas. In order to
prevent erroneous conclusions and unfounded
extrapolations, efforts have been made to
standardise nomenclature, methods for
measurement, clinical applications etc. This text
attempts to expand on the framework set forth by the
joint European Society of Cadiology and North
American Society for Pacing and Electrophysiology
Task Force, covering facets of the field in greater
detail. The editors have assembled a team of
leaders in the international arena of cardiology,
reflecting all aspects of the field; mathematical,
engineering, physiological and clinical, to produce a
volume which will be valuable to all those
participating in the diagnosis and treatment of heart
rate variability.
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This volume presents the processing of the 15th
ICMBE held from 4th to 7th December 2013,
Singapore. Biomedical engineering is applied in
most aspects of our healthcare ecosystem. From
electronic health records to diagnostic tools to
therapeutic, rehabilitative and regenerative
treatments, the work of biomedical engineers is
evident. Biomedical engineers work at the
intersection of engineering, life sciences and
healthcare. The engineers would use principles from
applied science including mechanical, electrical,
chemical and computer engineering together with
physical sciences including physics, chemistry and
mathematics to apply them to biology and medicine.
Applying such concepts to the human body is very
much the same concepts that go into building and
programming a machine. The goal is to better
understand, replace or fix a target system to
ultimately improve the quality of healthcare. With this
understanding, the conference proceedings offer a
single platform for individuals and organizations
working in the biomedical engineering related field to
gather and network with each other in so doing
create the catalyst for future development of
biomedical engineering in Asia.
The conference will be devoted to all advancements
in Signal Processing and Integrated Networks
Researchers from all over the country and abroad
will gather in order to introduce their recent
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advances in the field and thereby promote the
exchange of new ideas, results and techniques The
conference will be a successive catalyst in promoting
research work, sharing views and getting innovative
ideas in this field
This book contains 13 chapters in which you can find
various examples of the development of methods
and/or systems supporting medical diagnostics and
therapy, related to biomedical imaging, signal and
image processing, biomechanics, biomaterials and
artificial organs, modeling of biomedical systems,
which, as the current research issues, were
presented at the 22nd Polish BBE Conference held
at the Nalecz Institute of Biocybernetics and
Biomedical Engineering, Polish Academy of
Sciences, in May 2021. Obviously, it is not easy to
recommend an interdisciplinary book as it may seem
inconsistent in some respects. This is the case here
because it concerns the area of biocybernetics and
biomedical engineering (BBE), which is not only an
interdisciplinary but even multidisciplinary science.
On the other hand, the scattered subject matter of
the book is its advantage, as the book may be of
interest to an advanced and wide range of readers
and researchers representing both medical,
biological and technical points of view.
Based on alpha-stable distributional modelling, we
have proposed a set of parametric measures to
analyze long-term heart rate variability(HRV). The
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set, in difference from standard measures,
accommodates premature beats in the HRV
analysis. It preserves the structure of standard
measures, redefines many of them and includes new
measures. The rationale of the method was
demonstrated by simulations. We found that the
standard measures SDANN and SDNNIndex were
strongly correlated to their parametric counterparts
SDARR and SRRIndex, DRRIndex in a group of
normal subjects (correlation coefficients 0.979,
0.939, 0.999) and less so in a group of patients
(0.942, 0.544, 0.463). Statistical tests indicated that
the new parametric measures could better
differentiate better between the two groups.
This book describes newly developed methods of
assessing the autonomic nervous system. Up-todate information on microneurographic analysis of
human cardiovascular and thermoregulatory function
in humans, heart rate variability, and 131Imetaiodobenzylguanidine (MIBG) scintigraphy are
provided. Microneurography, which was originally
developed as a technique to analyze the afferent
muscle spindle, came to be used to analyze
sympathetic nerve activity in the mid-1980s. In the
twenty-first century, this technique has become
prevalent all over the world especially in
investigating the pathophysiology of human
cardiovascular function. It is also now used in
researching human thermoregulatory function. Heart
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rate variability is another valuable tool in
investigating the current status of human vagal
function and in predicting future cardiovascular
disease. MIBG is also used to assess cardiac
noradrenergic function, especially decreases
associated with Parkinson’s disease, Lewy body
disease, and multisystem atrophy. Overviews of
recent advances in these three important
assessments are provided by leading
experts.Clinical Assessment of the Autonomic
Nervous System is a useful resource for neurologists
and researchers of clinical neurophysiology.
Over the last decades, assessment of heart rate
variability (HRV) has increased in various fields of
research. HRV describes changes in heartbeat intervals,
which are caused by autonomic neural regulation, i.e. by
the interplay of the sympathetic and the parasympathetic
nervous systems. The most frequent application of HRV
is connected to cardiological issues, most importantly to
the monitoring of post-myocardial infarction patients and
the prediction of sudden cardiac death. Analysis of HRV
is also frequently applied in relation to diabetes, renal
failure, neurological and psychiatric conditions, sleep
disorders, psychological phenomena such as stress, as
well as drug and addiction research including alcohol
and smoking. The widespread application of HRV
measurements is based on the fact that they are
noninvasive, easy to perform, and in general
reproducible – if carried out under standardized
conditions. However, the amount of parameters to be
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analysed is still rising. Well-established time domain and
frequency domain parameters are discussed
controversially when it comes to their physiological
interpretation and their psychometric properties like
reliability and validity, and the sensitivity to
cardiovascular properties of the variety of parameters
seems to be a topic for further research. Recently
introduced parameters like pNNxx and new dynamic
methods such as approximate entropy and detrended
fluctuation analysis offer new potentials and warrant
standardization. However, HRV is significantly
associated with average heart rate (HR) and one can
conclude that HRV actually provides information on two
quantities, i.e. on HR and its variability. It is hard to
determine which of these two plays a principal role in the
clinical value of HRV. The association between HRV and
HR is not only a physiological phenomenon but also a
mathematical one which is due to non-linear
(mathematical) relationship between RR interval and HR.
If one normalizes HRV to its average RR interval, one
may get ‘pure’ variability free from the mathematical
bias. Recently, a new modification method of the
association between HRV and HR has been developed
which enables us to completely remove the HRV
dependence on HR (even the physiological one), or
conversely enhance this dependence. Such an approach
allows us to explore the HR contribution to the clinical
significance of HRV, i.e. whether HR or its variability
plays a main role in the HRV clinical value. This
Research Topic covers recent advances in the
application of HRV, methodological issues, basic
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underlying mechanisms as well as all aspects of the
interaction between HRV and HR.
The Poincaré plot (named after Henri Poincaré) is a
popular two-dimensional visualization tool for dynamic
systems due to its intuitive display of the dynamic
properties of a system from a time series. This book
presents the basis of Poincaré plot and focus especially
on traditional and new methods for analysing the
geometry, temporal and spatial dynamics disclosed by
the Poincaré plot to evaluate heart rate variability (HRV).
Mathematical descriptors of Poincaré plot have been
developed to quantify the autonomic nervous system
activity (sympathetic and parasympathetic modulation of
heart rate). Poincaré plot analysis has also been used in
various clinical diagnostic settings like diabetes, chronic
heart failure, chronic renal failure and sleep apnea
syndrome. The primary aims of quantification of the
Poincaré plots are to discriminate healthy physiological
systems from pathological conditions and to classify the
stage of a disease. The HRV analysis by Poincaré plot
has opened up ample opportunities for important clinical
and research applications. Therefore, the present book
can be used either for self-study, as a supplement to
courses in linear and nonlinear systems, or as a modern
monograph by researchers in this field of HRV analysis.
The Studies in Physiology series provides a concise
introduction to developments in complex areas of
physiology for a wide audience. Published on behalf of
the Physiology Society, Cardiovascular Regulation
provides an up-to-date account of our current
understanding of the control of the cardiovascular
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system that is not covered by existing textbooks. Both
students and lecturers of cardiovascular and exercise
physiology, medicine, dentistry and biomedical sciences
will find this book informative and easy to read. Each
chapter has numerous summary boxes. 'Essential
reading' suggestions provide additional reading for
undergraduates and the suggestions for 'Further reading'
cover the subject to postgraduate level.
This book constitutes the thoroughly refereed postconference proceedings of the 12th International Joint
Conference on Biomedical Engineering Systems and
Technologies, BIOSTEC 2019, held in Prague, Czech
Republic, in February 2019. The 22 revised and
extended full papers presented were carefully reviewed
and selected from a total of 271 submissions. The
papers are organized in topical sections on biomedical
electronics and devices; bioimaging; bioinformatics
models, methods and algorithms; bio-inspired systems
and signal processing health informatics.
Recent Developments in Time-Frequency Analysis
brings together in one place important contributions and
up-to-date research results in this fast moving area.
Recent Developments in Time-Frequency Analysis
serves as an excellent reference, providing insight into
some of the most challenging research issues in the
field.
This book focuses on soft computing and how it can be
applied to solve real-world problems arising in various
domains, ranging from medicine and healthcare, to
supply chain management, image processing and
cryptanalysis. It gathers high-quality papers presented at
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the International Conference on Soft Computing:
Theories and Applications (SoCTA 2019), organized by
the National Institute of Technology Patna, India.
Offering valuable insights into soft computing for
teachers and researchers alike, the book will inspire
further research in this dynamic field.
This practical book is the first one-stop resource to offer
a thorough, up-to-date treatment of the techniques and
methods used in electrocardiogram (ECG) data analysis,
from fundamental principles to the latest tools in the field.
The book places emphasis on the selection, modeling,
classification, and interpretation of data based on
advanced signal processing and artificial intelligence
techniques.
Open a Window into the Autonomic Nervous System
Quantifying the amount of autonomic nervous system
activity in an individual patient can be extremely
important, because it provides a gauge of disease
severity in a large number of diseases. Heart rate
variability (HRV) calculated from both short-term and
longer-term electrocardiograms is an ideal window into
such autonomic activity for two reasons: one, heart rate
is sensitive to autonomic activity in the entire body, and
two, recording electrocardiograms is inexpensive and
non-invasive unlike other techniques currently available
for autonomic assessment, such as microneurography
and metaiodobenzylguanidine (MIBG) scanning. Heart
Rate Variability (HRV) Signal Analysis: Clinical
Applications provides a comprehensive review of three
major aspects of HRV: mechanism, technique, and
clinical applications. Learn Techniques for HRV Signal
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Analysis Edited by an engineer, a cardiologist, and a
neurologist, and featuring contributions by widely
published international researchers, this interdisciplinary
book begins by reviewing the many signal processing
techniques developed to extract autonomic activity
information embedded in heart-rate records. The
classical time and frequency domain measures,
baroreceptor sensitivity, and newer non-linear measures
of HRV are described with a fair amount of mathematical
detail with the biomedical engineer and mathematically
oriented physician in mind. The book also covers two
recent HRV methods, heart-rate turbulence and phaserectified signal averaging. Use of HRV in Clinical Care
The large clinical section is a must-read for clinicians and
engineers wishing to get an insight into how HRV is
applied in medicine. Nineteen chapters altogether are
devoted to uses of HRV in: Monitoring—for example to
predict potential complications in pregnancies, fetal
distress, and in neonatal critical care Acute care—for
gauging the depth of anesthesia during surgery and
predicting change in patient status in the intensive care
unit Chronic disorders—for assessing the severity of
congestive heart failure, stroke, Parkinson’s disease,
and depression Bringing together the latest research,
this comprehensive reference demonstrates the utility
and potential of HRV signal analysis in both the clinic
and physiology laboratory.
This volume presents the proceedings of the joint
conference of the European Medical and Biological
Engineering Conference (EMBEC) and the Nordic-Baltic
Conference on Biomedical Engineering and Medical
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Physics (NBC), held in Tampere, Finland, in June 2017.
The proceedings present all traditional biomedical
engineering areas, but also highlight new emerging
fields, such as tissue engineering, bioinformatics,
biosensing, neurotechnology, additive manufacturing
technologies for medicine and biology, and bioimaging,
to name a few. Moreover, it emphasizes the role of
education, translational research, and commercialization.
This book provides a comprehensive review of progress
in the acquisition and extraction of electrocardiogram
signals. The coverage is extensive, from a review of
filtering techniques to measurement of heart rate
variability, to aortic pressure measurement, to strategies
for assessing contractile effort of the left ventricle and
more. The book concludes by assessing the future of
cardiac signal processing, leading to next generation
research which directly impact cardiac health care.
Biomedical signal processing in the medical field has
helped optimize patient care and diagnosis within
medical facilities. As technology in this area continues to
advance, it has become imperative to evaluate other
ways these computation techniques could be
implemented. Computational Tools and Techniques for
Biomedical Signal Processing investigates highperformance computing techniques being utilized in
hospital information systems. Featuring comprehensive
coverage on various theoretical perspectives, best
practices, and emergent research in the field, this book is
ideally suited for computer scientists, information
technologists, biomedical engineers, data-processing
specialists, and medical physicists interested in signal
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processing within medical systems and facilities.
Following systematic development of technical aspects
and physiological understanding, and clinical applicability
of cardiac autonomic testing, this book provides a
detailed guide to performing individual autonomic tests in
both research and clinical settings. The book is
structured in three parts covering the physiological
background of cardiac autonomic regulations, description
of technology and interpretation of individual autonomic
tests, and applicability of the individual tests under
various clinical circumstances and in defined populations
of patients. The book is intended to serve both research
and clinical cardiologists as well as research and clinical
specialists of other medical fields who use the
assessment of cardiac modulations to investigate the
autonomic nervous system.
This book features selected research papers presented
at the First International Conference on Computing,
Communications, and Cyber-Security (IC4S 2019),
organized by Northwest Group of Institutions, Punjab,
India, Southern Federal University, Russia, and IAC
Educational Trust, India along with KEC, Ghaziabad and
ITS, College Ghaziabad as an academic partner and
held on 12–13 October 2019. It includes innovative work
from researchers, leading innovators and professionals
in the area of communication and network technologies,
advanced computing technologies, data analytics and
intelligent learning, the latest electrical and electronics
trends, and security and privacy issues.
LOW FREQUENCY OSCILLATION OF HEART RATE
AND ARTERIAL PRESSURE VARIABILITIES AS A
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MARKER OF SYMPATHETIC MODULATION OF
CARDIOVASCULAR FUNCTION -- POWER SPECTRAL
ANALYSIS OF HEART RATE AND ARTERIAL
PRESSURE IN HYPERTENSIVE PATIENTS WITH AND
WITHOUT LEFT VENTRICULAR HYPERTROPHY -RHYTHMIC HEART RATE CHANGES IN CARDIAC
TRANSPLANTATION -- LOW FREQUENCY
OSCILLATIONS IN THE CARDIOVASCULAR SYSTEM
DUE TO RESPIRATION: BLOOD PRESSURE
VARIABILITY IN SLEEP APNOEA SYNDRINE -SPECTRAL ANALYSIS OF RR INTERVAL AND
SYSTOLIC ARTERIAL PRESSURE VARIABILITIES
AFTER MYOCARDIAL INFARCTION -- HEART RATE
VARIABILITY DURING CONGESTIVE HEART
FAILURE: OBSERVATIONS AND IMPLICATIONS -Author Index

This book reports on the latest advances in complex
and nonlinear cardiovascular physiology aimed at
obtaining reliable, effective markers for the
assessment of heartbeat, respiratory, and blood
pressure dynamics. The chapters describe in detail
methods that have been previously defined in
theoretical physics such as entropy, multifractal
spectra, and Lyapunov exponents, contextualized
within physiological dynamics of cardiovascular
control, including autonomic nervous system activity.
Additionally, the book discusses several application
scenarios of these methods. The text critically
reviews the current state-of-the-art research in the
field that has led to the description of dedicated
Page 17/24

Read PDF Heart Rate Variability Hrv Signal
Analysis Clinical Applications
experimental protocols and ad-hoc models of
complex physiology. This text is ideal for biomedical
engineers, physiologists, and neuroscientists. This
book also: Expertly reviews cutting-edge research,
such as recent advances in measuring complexity,
nonlinearity, and information-theoretic concepts
applied to coupled dynamical systems
Comprehensively describes applications of analytic
technique to clinical scenarios such as heart failure,
depression and mental disorders, atrial fibrillation,
acute brain lesions, and more Broadens readers'
understanding of cardiovascular signals, heart rate
complexity, heart rate variability, and nonlinear
analysis
This book provides innovative ideas on achieving
sustainable development and using green
technologies to conserve our ecosystem. Innovation
is the successful exploitation of a new idea. Through
innovation, we can achieve MORE while using
LESS. Innovations in science & technology will not
only help mankind as a whole, but also contribute to
the economic growth of individual countries. It is
essential that the global problem of environmental
degradation be addressed immediately, and thus, we
need to rethink the concept of sustainable
development. Indeed, new environmentally friendly
technologies are fundamental to attaining
sustainable development. The book shares a wealth
of innovative green technological ideas on how to
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preserve and improve the quality of the environment,
and how to establish a more resource-efficient and
sustainable society. The book provides an
interdisciplinary approach to addressing various
technical issues and capitalizing on advances in
computing & optimization for scientific &
technological development, smart information,
communication, bio-monitoring, smart cities, food
quality assessment, waste management,
environmental aspects, alternative energies,
sustainable infrastructure development, etc. In short,
it offers valuable information and insights for budding
engineers, researchers, upcoming young minds and
industry professionals, promoting awareness for
recent advances in the various fields mentioned
above.
This book not only discusses clinical applications,
but also links HRV to systems biology and theories
of complexity. This publication should be interesting
for several groups of clinicians and scientists,
including cardiologists, anesthesiologists, intensivists
and physiologists. Heart Rate Variability is in
principle easy and cheap, making it interesting for all
kind of hospitals and private practice. The book will
be an example of using translational medicine
(bench to bedside) where newest theoretical results
are linked to newest clinical research.
The development of a new tool, analytic device, or
approach frequently facilitates rapid growth in
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scientific understanding, although the process is
seldom linear. The study of heart rate variability
(HRV) defined as the extent to which beat-to-beat
variation in heart rate varies, is a rapidly maturing
paradigm that integrates health and wellness
observations across a wide variety of biomedical and
psychosocial phenomena and illustrates this
nonlinear path of development. The utility of HRV as
an analytic and interventive technique goes far
beyond its original application as a robust predictor
of sudden cardiac death. This Research Topic aims
to provide a conceptual framework to use in
exploring the utility of HRV as a robust parameter of
health status, using a broad and inclusive definition
of ‘health’ and ‘well-being’. From the broadest
perspective, current biomedical science emerged
from shamanistic and religious healing practices and
empirically observed interventions made as humans
emerged from other hominins. The exponential
growth of physics, chemistry and biology provided
scientific support for the model emphasizing
pathology and disorders. Even before the
momentous discovery of germ theory, sanitation and
other preventive strategies brought about great
declines in mortality and morbidity. The revolution
that is currently expanding the biomedical model is
an integrative approach that includes the wide
variety of non-physio/chemical factors that contribute
to health. In the integrative approach, health is
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understood to be more than the absence of disease
and emphasis is placed on optimal overall
functioning, within the ecological niche occupied by
the organism. This approach also includes not just
interventive techniques and procedures, but also
those social and cultural structures that provide
access to safe and effective caring for sufferers.
Beyond the typical drug and surgical interventions which many identify with the Western biomedical
model that currently enjoys an unstable hegemony such factors also include cognitive-behavioral, social
and cultural practices such as have been shown to
be major contributors to the prevention and
treatment of disease and the promotion of health and
optimal functioning. This Integrative Model of Health
and Well-being also derives additional conceptual
power by recognizing the role played by evolutionary
processes in which conserved, adaptive human traits
and response tendencies are not congruent with
current industrial and postindustrial global
environmental demands and characteristics. This
mismatch contributes to an increasing incidence of
chronic conditions related to lifestyle and health
behavior. Such a comprehensive model will make
possible a truly personalized approach to health and
well-being, including and going far beyond the
current emphasis on genomic analysis, which has
promised more that it has currently delivered. HRV
offers an inexpensive and easily obtained measure
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of neurovisceral functioning which has been found to
relate to the occurrence and severity of numerous
physical disease states, as well as many cognitivebehavioral health disorders. This use of the term
neurovisceral refers to the relationships between the
nervous system and the viscera, providing a more
focused and specific conceptual alternative to the
now nearly archaic “mind-body” distinction. This
awareness has led to the recent and growing use of
HRV as a health biomarker or health status measure
of neurovisceral functioning. It facilitates studying the
complex two way interaction between the central
nervous system and other key systems such as the
cardiac, gastroenterological, pulmonary and immune
systems. The utility of HRV as a broad spectrum
health indicator with possible application both
clinically and to population health has only begun to
be explored. Interventions based on HRV have been
demonstrated to be effective evidence-based
interventions, with HRV biofeedback treatment for
PTSD representing an empirically supported
modality for this complex and highly visible affliction.
As an integral measure of stress, HRV can be used
to objectively assess the functioning of the central,
enteric and cardiac nervous systems, all of which are
largely mediated by the vagal nervous complex.
HRV has also been found to be a measure of central
neurobiological concepts such as executive
functioning and cognitive load. The relatively simple
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and inexpensive acquisition of HRV data and its
ease of network transmission and analysis make
possible a promising digital epidemiology which can
facilitate objective population health studies, as well
as web based clinical applications. An intriguing
example is the use of HRV data obtained at motor
vehicle crash sites in decision support regarding life
flight evacuations to improve triage to critical care
facilities. This Research Topic critically addresses
the issues of appropriate scientific and analytic
methods to capture the concept of the Integrative
Health and Well-being Model. The true nature of this
approach can be appreciated only by using both
traditional linear quantitative statistics and nonlinear
systems dynamics metrics, which tend to be
qualitative. The Research Topic also provides
support for further development of new and robust
methods for evaluating the safety and effectiveness
of interventions and practices, going beyond the
sometimes tepid and misleading “gold standard”
randomized controlled clinical trial.
Divided roughly into two sections, this book provides
a brief history of the development of ECG along with
heart rate variability (HRV) algorithms and the
engineering innovations over the last decade in this
area. It reviews clinical research, presents an
overview of the clinical field, and the importance of
heart rate variability in diagnosis. The book then
discusses the use of particular ECG and HRV
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algorithms in the context of clinical applications.
This volume presents the proceedings of the
International Conference on Medical and Biological
Engineering held from 16 to 18 March 2017 in
Sarajevo, Bosnia and Herzegovina. Focusing on the
theme of ‘Pursuing innovation. Shaping the future’,
it highlights the latest advancements in Biomedical
Engineering and also presents the latest findings,
innovative solutions and emerging challenges in this
field. Topics include: - Biomedical Signal Processing
- Biomedical Imaging and Image Processing Biosensors and Bioinstrumentation - Bio-Micro/Nano
Technologies - Biomaterials - Biomechanics,
Robotics and Minimally Invasive Surgery Cardiovascular, Respiratory and Endocrine Systems
Engineering - Neural and Rehabilitation Engineering
- Molecular, Cellular and Tissue Engineering Bioinformatics and Computational Biology - Clinical
Engineering and Health Technology Assessment Health Informatics, E-Health and Telemedicine Biomedical Engineering Education - Pharmaceutical
Engineering
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