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Abstract

Background: HRVB (heart rate variability biofeedback) is a non-pharmacological method for chronic diseases evaluation.
Methods: Adults chronic sufferers, HRVB as the primary therapy with or without controlled circumstances, and psycho - physiological

results as regression analysis were all included in a systematic search.

Results: There were 21 publications in overall. HRVB was found to be feasible in chronic patients with no adverse reactions, according to
the findings. Significant favourable impacts on hypertension and cardiovascular prognostic, inflammation condition, asthma issues,
depression and anxiety, sleeping disruptions, cognitive function, and pain were reported in diverse patient characteristics that could be
linked to enhanced quality of life. Increases in treatment practice were accompanied by increases in heart rate variability, implying that

HRVB may have a regulatory influence on autonomic function.

Conclusions: HRVB has the potential to help individuals with chronic conditions. More research is needed to reinforce these findings as well

as identify the most efficient strategy.
Keywords: Biofeedback, psychology, heart rate, chronic disease

Introduction

No communicable chronic conditions, such as cardiovascular
diseases, malignancy, chronic lung disease, obesity, and mental
health problems, had been accountable for about 70% of all
mortality globally in 2016, according to the World Health
Organization. Their worldwide incidence is rising, and the
resulting socially and economically implications are becoming
more severe.'

As a result, a fundamental priority for transforming
healthcare and lowering health-care expenditures is the effi-
ciency and profitability of diseases control. Chronic disorders
are often caused by disturbances in the autonomic nervous
systems (ANS) balancing, which result in sympathetic sensory
overload and a shortage of vasodilatation.”

This dysautonomia can be viewed as a result of disease,
but it can also be viewed as a key potential cause in the onset
and progression of chronic diseases. Physiological changes
such as stress hormone production and secretion (e.g., cor-
tisol, norepinephrine), sleeping disturbances, pro-inflamma-
tory cytokine production (e.g., IL-6), hypertensions, or
immunological malfunction can all lead to health decline and
the formation of comorbidity.’

Furthermore, a modelling depending on various epide-
miological research found a relationship between reduced
vagus nerve function and the aetio-pathogenesis of cardiovas-
cular disorders, cancer, and Alzheimer’s disease. Emphasis is
being placed on therapies that could boost vagal activity and
re-establish independent balancing in this context.

Heart rate variability (HRV) is an indicator of health that
is used to estimate parasympathetic performance and is evalu-
ated at resting. Low HRV is a predictor of cardiovascular
illness and death risks, while elevated HRV represents the
ability of the heart system to respond to internal and extrinsic
alterations (e.g., anxiety, activity). Short-term autonomic
modulation by the sympathetic nervous system (SNS) and the
vagus nerve of the parasympathetic nervous system (PNS)
causes cardiac variability.”
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Each of those interconnected systems govern heart rate
(HR) by increasing or shrinking it in response to physiological
processes underlying in short-term HRV management,
including baroreflex control and respiratory sinus arrhythmia
(RSA). The first enhances HR once BP drops and reduces HR
whenever BP rises; the latter enhances HR during intake and
reduces HR during expiration.®

Physiological elements (e.g., hormones, inflammatory
condition), neuropsychiatric elements (e.g., feelings, anxiety,
cognitively regulations), and ecological or health behaviours
all have a role in the long-term regulatory frameworks of HRV
(e.g., physical exercises, tobacco, alcohol).”

HRYV is defined by time fluctuations among each heart-
beat and is connected to the electrocardiogram’s RR interval
(ECG). ECG or pulse wave measurements are used to deter-
mine HRV levels in both the time and frequency domains.*

The root mean squared of consecutive RR interval dis-
parities shows largely parasympathetic activity in the tem-
poral domain, while the standard deviations of
normal-to-normal RR intervals (SDNN) indicates both sym-
pathetic and parasympathetic variations on HR. Short-term
HRYV assessment is mostly focused on the HRV power spec-
trum, which is separated into high frequency (HF; 0.15-0.4
Hz) and low frequency (LF; 0.04-0.15 Hz) regions that tend to
correspond with various physiological systems in the fre-
quency response.’

The HF-band represents respiratory impacts on HR mod-
ulation (RSA), which are caused by parasympathetic cardio
vagal output, which causes rapid variations in HR. Aside from
that, the LF-band correlates to bar reflex activities, which
would be a virtuous cycle between sensory receptors and the
brainstem that regulates blood pressure through both sympa-
thetic and parasympathetic output, resulting in significantly
slower fluctuations in HR."

LF-band, in particular, must be regarded as a representa-
tion of the baroreflex activity generated by both sympathetic
and parasympathetic HR frequency modulation, rather than
as the sole representation of sympathetic stimulation. The
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intricacy of the physiological systems included in autonomic
cardiovascular responses such as RSA and baroreflex activities
should therefore be taken into account when interpreting the
HRV power spectral density."

HRYV is controlled by the brainstem, cortical, and sub -
cortical regions, and mental function may be altered by HRV
due to neuronal interactions between the central autonomic
networks and heart activities. According to current studies,
the amygdala, insula, and anterior cingulate are all implicated
in emotion regulation, implying that emotion and HRV are
linked."

Because vagal outflow prevails during rest due to substan-
tial cardio modulator impacts, the authors proposed a neu-
rovisceral implementation strategy in which vagal activities
promote reciprocal heart-brain connection, implying that
HRV may affect cerebral activities."

Following that, according to McCraty and coworkers’
psychophysiological theory, a particular cardiac rhythm pat-
tern emerges once HR synchronises with other oscillatory
components including RSA and baroreflex at a particular res-
onant frequencies equivalent to 6 breaths/min. Sine wave
oscillations of respiration, HR, and BP represent synchronisa-
tion of these oscillatory processes and indicate a “coherence
condition” HRV is considerably boosted under these situa-
tions, according to the authors, due to increased vagal activa-
tion, which could have a good impact on brain activities and,
in particular, emotional control. These heart-brain connec-
tions caused by vagal afferents and afferents indicate that vagal
nerve stimulation has a role in the pathophysiology of chronic
disorders and that vagal-activating therapies may be
problematic.™

HRVB (heart rate variability biofeedback) is a non-phar-
macological method that improves emotional self-regulation
and autonomic cardiac modulation by boosting HRV and
recovering cardiac vagal function.”

Once breathing is around 6 breaths per minute, the baro-
reflex and the breath synchronise, resulting in a unique HRV
signal sequence. This cardiac synchronization condition arises
at a resonant frequencies of about 0.1 Hz, resulting in large
amplitudes in HRV sine wave oscillations and a noticeable
peak in the HRV power spectrums LF-band. Various
researches have looked into the impacts of HRVB on different
psychophysiological complaints associated with chronic dis-
eases since the late 1990s, and Lehrer has recommended a
standardised technique of practice. HRVB has been shown to
have good effects on stress in a meta-analysis, while a system-
atic review found that HRVB may have advantages for athletic
performance.'

The goal of this systematic review was to see if HRVB may
be an efficient and realistic non-pharmacological strategy for
managing chronic illness sufferers. As a result, we conducted a
review of all research involving elderly patients that looked at
the impacts of HRVB training on psychophysiological results
connected to chronic disorders.

Method

Search Strategy

Publications from the bibliographic resources PubMed/Med-
line, Springer Link, and ScienceDirect/Elsevier, that were sub-
mitted between 2010 and 2020, were reviewed.
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Eligibility Criteria

All publications that matched the relevant particular needs of
the established PICOS criteria relating to demographic, inter-
ventions, comparisons, outcomes, as well as research designs
have been included in the systematic review: affected individ-
uals (over the age of 18) with chronic diseases; accounting the
impacts of HRVB as a destined therapies for psychophysiolog-
ical diagnoses as regression model; assessing learning out-
comes of HRVB from minimally two sessions with guidelines
for regulate frequencies respirations at roughly 6 breaths/min;
and using a biofeedback equipment showing the HRV in
actual time. We included all research strategies and compari-
sons methodologies with or without a control group to intro-
duce a comprehensive assessment of HRVB interventions for
outcome measures. The study involved investigations that
used HRVB lonely, HRVB in conjunction with standard treat-
ment, or HRVB in conjunction with another non-pharmaco-
logical interference, but only if the procedure would include a
control group that received the same standard care or
non-pharmacological interference, in order to assess the
HRVB’s real benefit. Due to potential confounder’s issues in
the interpretation of the data, we omitted investigations that
coupled HRVB instruction with another non-pharmacolog-
ical treatment when the procedure did not provide a control
group that permitted us to separate the HRVB different
impacts.

Data Processing and Study Collection

To eliminate unintentional inclusion and exclusion, research
screening was performed manually reviewing abstracts and
then making revisions depending on the contents of each pub-
lication. Publications were initially categorised based on
whether or not they fulfilled PICOS requirements; subse-
quently, publications that matched our eligibility requirements
were documented, with information on procedure, measures,
and outcomes.

Results

Our screening approach turned up 626 papers (PubMed: 95;
ScienceDirect: 23; Springer Link: 508), plus three more papers
found through sourced citations. Numerous entries were
deleted using the selection approach shown in Figure 1 due to
duplication (repeated: 39) or because they were not relevant
research articles. By implementing the previous reported qual-
ifying criteria in this sequence to the final 463 publications,
434 were exempted: Adult people with chronic illnesses,
excluding those medical settings such as substance abuse
problems (due to the complicated matter concerning behav-
ioural problems) and pregnant women (and wasn’t a chronic
condition); interventional research of HRVB exercise (2 or
more discussions with particular respiration guidelines); and
the use of a biofeedback instrument (heartbeat detector or
ECG) with real-time HRV monitor.

A collection of 21 investigations had been considered,
encompassing 883 participants and sample sizes ranging from
13 to 210, with the primary goal of analysing psychophysio-
logical results. There were 11 randomised controlled trials, 4
unregulated investigations, and the rest were pilot, feasibility,
or laboratory investigations that included a wait-list compar-
ison group, an apparently healthy comparison group, a
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Fig. 1 Flow chart for the literature search.

conventional treatment control group, or another interven-
tional control subjects. Just trials examining the impacts of
HRVB separately have been included in the randomized inves-
tigations. The only difference between the intervention and
control groups in randomized research was the HRVB treat-
ment: HRVB vs. no treatment; HRVB vs. other treatments;
HRVB + standard care vs. identical standard care; HRVB +
alternative treatment vs. same other interference; HRVB +
other interventions vs. same other intervention Table 1 sum-
marises them and categorises them by kind of chronic
condition.
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Feasibility in Chronic Patients

Adhesion

HRVB was evaluated in people with a diagnosis of chronic
conditions and in a number of clinical settings. In a one-year
longitudinal research, the maximal attrition incidence for
HRVB respondents was observed to be about 25%, while
assessed employment levels for HRVB everyday routine were
over 70%."” Time limits, transportation challenges, and other
factors were mentioned in investigations as factors for
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withdrawals,'®*’ and medical defects.”’ Because to significant

dropout rates in lung cancer sufferers owing to disease-related
health and lifestyle decline or mortality, one procedure was
early discontinued.”

Satisfaction

Generally, participants were pleased with the stress reduction
and positive feeling improvement they experienced while bio-
feedback, and the advantages lasted for a long time.?>%
None of the respondents in any of the research looked at
expressed displeasure. Participants with remitted schizo-
phrenia readily finished the intervention with no participation
requirement, and the majority expressed an incentive to keep
afterward due to claimed psychological advantages.”” There
was a 67 percent acceptance rating for beneficial effects on
anxiety or worry amongst elderly patients with psychiatric
conditions, as well as 56 percent satisfaction for state of depres-
sion or sorrow and 50 percent satisfaction for stress.”

Adverse Effects

HRVB was found to have no major side effects, indicating that
it is safe to use in patients with chronic conditions. Other
minor side effects were noted, including such anxiety, due to
the intrinsic pressure felt by sufferers to fulfil the biofeedback
device’s predefined respiratory objectives.”? A familiarisation
phase was adopted in a procedure to gradually eliminate the
respiratory rating from a natural rhythm of ~14 breaths/min
to a goal rate of ~6 breaths/minute to minimise any frustra-
tions linked to sluggish breath and hyperventilation.”

Efficacy in Terms of Psychophysiological Results

Cardiovascular Disorders and Hypertensive Disorders

HRVB was helpful in lowering 24-hour systolic blood pres-
sure (-2.1 0.9 mmHg, P = 0.03) and 24-hour pulse pressure
(-1.40.6 mmHg, P = 0.02) following 8 weeks of regular
practise, according to a randomised controlled trial (RCT)
involving 65 participants (autogenic relaxation).” A trial of
24 patients with atrial fibrillation found no change in blood
pressure.'® Since the participants were already on beta-blocker
medications when the trial began, all initial systolic and dias-
tolic BP readings were within normal ranges through the
latter example, which indicates a substantial restriction of the
outcomes. As a consequence, HRVB appears to have a benefi-
cial effect on blood pressure in hypertensive individuals and
cardiovascular prognosis in heart sufferers.

Inflammatory Condition

In a research of 65 hypertension individuals, a negative rela-
tionship between alterations in the inflammatory condition
(evaluated by highly sensitive C-reactive proteins and inter-
leukin-6) and efferent vagal activity (evaluated by HF power,
RR interval, and baroreflex activities) was discovered.” The
researchers hypothesized that increasing efferent vagal action
would reduce pro-inflammatory mediators, implying that
HRVB could have anti-inflammatory properties.

Asthma Disorders

All asthma attacks and lung capacity increased in two Rand-
omized trials with 94 and 64 participants, respectively, and
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airway inflammation decreased. When compared to the con-
trol group, food and medicine intake was decreased after
10 weeks of daily HRVB practise, indicating that HRVB has a
lot of potential in the particular treatment of asthma attacks.”’
HRVB was more successful in lowering prescription usage 30
and airways inflammations than electroencephalogram (EEG)
biofeedback and standard treatment,” It was also just as effi-
cient as active controls at alleviating asthma attacks,”” bron-
chial permeability and lung capacity.”

Anxiety, Depression, and Psychological Response

HRVB was found to have substantial favourable impact in 12
of the 15 research that looked at depression as a predictor var-
iables; similarly, HRVB was found to have significant positive
impacts in 9 of the 12 studies that looked at stress and anxiety.
In 12 investigations involving 326 different patient features
who suffered from mental illness, depressed mood, tension,
and anxiety were considerably reduced, " persistent discom-
fort,”’ chronic stress,” psychiatric disorders**** and obesity.”
Anxiety and despair levels were reduced over many weeks to a
year after HRVB treatment.’**

Other beneficial psychological consequences were assessed,
including greater mindfulness practice, self-compassion, and
well-being. In two investigations with a total of 151 patients suf-
fering from chronic stress'”** and one research with ten partic-
ipants in remission from schizophrenia, there was a reduction
in worry or anger.”

Disruptions in Sleep

Three of the four studies that looked at sleep problems found
that HRVB improved sleeping patterns in individuals with
severe depressed disorders,” and anxiety symptoms (totalling
162 participants). Increases in sleeping were linked to lower
levels of depression® and stress.*

Characteristics of Post-Traumatic Stress Disorder (PTSD)

In three investigations involving 60 patients, PTSD-specific
indicators decreased considerably following 4-8 weeks of
HRVB therapy. In a research with a small sample size of 20
participants, HRVB was found to be no more efficient than the
traditional therapy.”

Cognitive Performances

Massive gains in attention skills and executive functioning in
individuals afflicted by chronic stress,"” executive function in
individuals with mental signs, 38 have been implemented to
enhance cognitive capacities. In addition, individuals who had
an acute ischemic stroke improved their cognitive function
significantly.*>** Nevertheless, no improvement in cognitive
abilities were identified in 13 individuals with persistent brain
damage, which is likely owing to the kind of neurological
problems.**

Pain

50 participants with irritable bowel syndrome and 24 individ-
uals with stress-related chronic neck-shoulder pain improved
following HRVB exercise.”” Improvements were sustained
three months following HRVB exercise, according to one
research.”’ A further research, nevertheless, contradicts these
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findings, finding no substantial pain decrease in patients with
diverse chronic pain characteristics.”® There was no informa-
tion about the prescriptions and/or use of painkillers.

Lifestyle

Advancements in quality of life, particularly a rather more
active lifestyle and a rise in both social and physical perfor-
mance, were found to be linked to a reduction in pain 50 and
PTSD-related indicators."”

Discussion

Modifications in HRV may Mitigate the
Relationship of Interventions

The HRVB benefits on HRV were documented in 11 of the 21
investigations in the literature review. The lowered mean HR*
and breathing percentage at rest’** all over meetings, as well
as the enhanced cohesion proportion throughout sessions,'®
showed highest synchronisation between respiratory and car-
diovascular processes, recommend that individuals correctly
performed HRVB activities and demonstrate the impacts of
routine practice. HRV indicators that increased in time, such
as SDNN,*#2%23 pNN*! or RMSSD,** and in frequencies, such
as overall power,”*"* suggested an improvement in cardiac
autonomic regulation. 9 Numerous studies have found that
higher HRV values are linked to better outcome measures. In
patients with chronic brain damage, a higher consistency pro-
portion was linked to enhanced affective and psychological
functioning.”” In cardiovascular events, greater HF power was
linked to lower stress and anxiety levels, as well as lower
inflammation condition in hypertensive individuals.”® As a
consequence, the authors suggest that by boosting overall
HRV and completely overwhelming cardiac vagus nerve
activity, HRVB could have inhibitory action on autonomic
function implicated in physiological control systems. The cen-
tral-autonomic combination of vagal afferents may help to
improve psycho - physiological performance in a more cohe-
sive and effective process in this manner.”® Furthermore, by
optimising and enabling interrelated biological processes,
0.1 Hz oscillations as a resonant frequencies may play a prom-
inent part in physical and mental health.”” HRVB could be a
potential strategy for managing a broad variety of ailments
conditions and their effects by increasing vagal heart activity.*’

Troublesome Explanation of HRV

The HF power reflects PNS arousal while spontaneous
breathing at resting (about 10-15 breaths/min), while the LF
power mostly indicates baroreflex action influenced by both
SNS and PNS. Whereas an elevation in HF strength indicates
an elevation in PNS arousal, a rise in LF power may result in a
rise in baroreceptor regulation controlled by ANS control and
cannot clearly differentiate synchronous from parasympa-
thetic involvement. The findings of HRV in the spectral
domain in the research used in this study were characterized
as the reinstitution of cardiac vagal regulation, expressed in
either HF or LF regions. Furthermore, the effect of respiratory
rate on HRV radio spectrum demonstrates that for a respira-
tory rate under 9 breaths/min, vagal activities may pass over
into the LF-band.*** Latest discoveries reveal that parasympa-
thetic inhibition can remove HRV power in the LF-band in
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healthy persons beneath slow breathing conditions, showing
the importance of cardiac vagal activity throughout a limited
range of frequencies of 4-9 breaths/minute.* In this respect,
some studies propose increasing the frequencies limitation
between the HF and LF bands from 0.15 Hz to 0.1 Hz to
account for the particular effects of slow breathing on the HRV
frequency distribution as well as the complicated interactions
among PNS and SNS signalling heart-brain connections.”

Numerous technical features of HRV signal acquisition,
including such monitoring length, instrument employed
(ECG or pulse sensor), HRV variables evaluated, and respira-
tory circumstances, vary between procedures. Ventilation was
not measured in any of the procedures, therefore not deter-
mined on breathing rate, tidal volume, or intake to exhalation
ratios was supplied, although their recognised impacts on
HRV.* Respiratory variables should be observed to interpret
the data more precisely because variations in rhythms of respi-
ration may alter the HRV power spectrum as a potential medi-
ator.”” Other variables that may play a role in HRV regulation,
such as medicine and physically activities,” must also be taken
into account. As a consequence, studies relating to the increase
of HRV indices must be regarded with caution, as they do not
show a direct cause-and-effect connection among HRVB and
ANS control.

HRVB Versus Other Interventions

The known methods implementations were also explored as
component of this systematic review. HRVB was largely effec-
tive when opposed to normal care or waiting listing controlled
trials*?****** but not when contrasted to active controls that
included various non-pharmacological treatments.'*?*"*
Autogenic relaxing, progressive muscle relaxation, electroen-
cephalogram biofeedback,” hypnotherapy, 50 mindfulness
training, and physical activity’** have all been shown to
improve psycho - physiological results. HRV indicators were
not enhanced by any of the other non-pharmacological treat-
ments utilised as a controlled group, indicating HRVB’s dis-
tinct abilities on autonomic cardiac modulation (Table 1).
Whenever HRVB is used in conjunction with regular care, the
findings demonstrate that it can be used as an adjunctive
therapy for clinical patients. Nevertheless, since of potential
confounders, we eliminated some of the studies that show
promising prospects for integrated non-pharmacological ther-
apies in chronic illness treatment, such as physically exercises,
healthcare management,* or relaxation techniques.”

Guidelines for HRVB Training Regimes

The majority of the regimens we looked at gave 4-12 moni-
tored workshops with ongoing home practise. Home practise
was created to strengthen diaphragmatic breathing instruc-
tions and enhance HRV responsiveness, whereas monitored
training were offered to ensure that HRVB activities were
completed. The authors discovered a dose-response relation-
ship between HRVB practise and symptomatology decrease'”**
implying the need of consistent practise and the presence of a
practise barrier at which HRVB can deliver the desired results.
We may estimate that optimum practise should comprise at
least one monitored workshop accompanied by consistent
home practise of at least 10 minutes daily for four weeks
depending on the examined publications. This finding is con-
sistent with previously reported HRVB protocol guidelines,
which suggest 5 monitored sessions with 20-minute daily
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practises.” Patients may choose shorter practise hours if they
are concerned about dropping out due to time constraints.
HRVB practise, on the other hand, is likely to be helpful when
tailored to the patient’s profiles and skills, with the option of
providing more monitored sessions and extended procedures
as needed.

Guidelines for HRVB Training Programs

The researchers of the examined procedures have offered a
series of findings: To prevent minor side effects, provide a
familiarisation phase of slow breathing activities at the start of
the treatment (anxiety or breathlessness);"”** practice the slow
abdomen breathing exercises by introducing pursed-lips
abdominal breathing with slightly delayed exhale;* and, all
through the session, gradually reduce the amount of time sub-
jected to optical biofeedback in order to develop full inde-
pendence in HRVB practise.”® Lehrer’s methodology includes
a brief anti-hyperventilation warning (“In hopes of avoiding
hyperventilation during the timed respiration activity, kindly
eliminate exceedingly breathing techniques”).”® Participants
who are new to 0.1 Hz respiration must be given instructions
to “breathe superficially and spontaneously” Even though it
has been demonstrated that an participant’s HR frequencies
range makes it easier to enter cardiac coherence phase,”
HRVB has often been established on roughly 6 breaths/min. In
terms of the inhalation/exhalation proportion (i/e), a lower i/e
ratio appears to result in enhanced relaxing, reducing stress,
mindfulness, and good energy in participants 68, and a 1/2
proportion could boost baroreflex responsiveness.”” Others’
findings, on the other hand, demonstrate that a 1/1 ratio is
more beneficial than extended exhalation (40 percent intake
and 60 percent expiration) in increasing HRV.”® As a result,
more research is required to explain these various issues and
to find the best beneficial breathing technique.

Future Studies Possibilities

Our findings are consistent with earlier studies that show
HRVB has a favourable impact on clinical results and demon-
strate that HRVB is a viable and prospective treatment option
for people with chronic conditions.*>**** The researchers con-
cluded that HRVB could help restore autonomic heart control
and emotional self-control, as evidenced by the positive asso-
ciation between clinical results and HRV indicators.”*"**%
Given the role of the autonomic nervous system in pathogen-
esis6 and the fact that HRV is a measure of cardiac morbidity,
a potential regulating impact of HRVB on functional status
provides attractive alternative therapy possibilities. Our
research is hampered by the lack of risk-of-bias evaluation of
the included research, despite the fact that it gives a qualitative
summary of HRVB outcomes and methods. Given the diver-
sity of procedures employed in HRVB studies, subsequent
papers should emphasise analysing risk of bias, evaluating the
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significance of every report’s results, and doing meta-analyses
to get more firm conclusions on the possible impact of HRVB.

Further controlled trials are needed to much more pre-
cisely assess the efficacy of HRVB in comparison to standard
treatment and effective control circumstances (e.g., relaxation,
mindfulness meditation, physical exercise). As potential con-
founders, respiratory rhythm (incidence, peak flow, and inspi-
ration to exhalation ratio), physical activity, and medications
should all be observed.” As according respiratory rate and
HRV signals collection, the various time and frequency
parameters of HRV should be properly analysed.* Investiga-
tors may be inspired by a beautiful study whose findings were
released after the comprehensive study’s eligibility deadline.”
It was carried out on depressed patients, and the procedure
was based on a very thorough medication regimen that
included a 5-week HRVB intervention during psychiatric
inpatient recovery. The findings demonstrated an increase in
HRV-LF amplitude and consistency ratios, as well as a reduc-
tion in depression scores and resting breathing rate, indicating
that physicians have great potential. Different analysis tech-
niques to enhance the extracting included in HRV must be
prepared and implemented in the future for a reliable estima-
tion of functional connectivity utilising HRV. Quantitative
evaluations of HRVB’s impact on sympathetic cardiac control
could possibly be more useful.”® Lastly, in future investiga-
tions, established protocols for both treatment procedures and
data collection should be observed to improve the effect of
meta-analyses and review articles.*’

Conclusion

The efficacy of HRVB as an adjunctive therapy in patients
with chronic conditions is highlighted in this comprehensive
review. Because of the wide range of individuals and results,
its hard to draw mechanical generalizations about how
HRVB affects intervention effects. HRVB may have a regula-
tory influence on autonomic heart control by enhancing
HRV and recovering vagal functionality, according to our
findings. The enhanced vagal flow may therefore impact
brain activities and improve emotional self-regulation,
implying that HRVB could be useful as a supplemental
remedy for various of chronic conditions. Considering the
excellent benefits of HRVB on psychophysiological results
across a variety of patient characteristics, it’s apparent that
HRVB has a bright future in the treatment of chronic disor-
ders. Confirming these findings, clarifying the understanding
of the HRV power spectrum, and determining the most effec-
tive strategy in chronic disease management will require
more research.
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