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ABSTRACT

INTRODUCTION: Heart rate variability training is gaining attention for its potential to influence emotional 
management and eating behaviors. With obesity and emotional eating recognized as contributors to the onset 
of diabetes mellitus, exploring interventions such as heart rate variability training holds promise for address-
ing these interconnected health concerns.

AIM: Through a detailed examination of diverse publications, the paper aims to reveal the relationship be-
tween heart rate variability training, emotional eating patterns, and decreasing the risk factors for develop-
ing diabetes mellitus. 

MATERIALS AND METHODS: In order to find the most recent information on human clinical trials con-
ducted in the past ten years (2013–2023) using representative keywords, the team conducted a comprehen-
sive search of the most accurate scientific web databases, such as PubMed, Scopus, Web of Science, and Google 
Scholar. In this review, the authors have focused on the role of heart rate variability training on food intake 
and the development of diabetes mellitus.

RESULTS: According to the research that is currently available, emotional eating is linked to overeating, obe-
sity, and bad eating habits. Emotional eating also appears to be associated with an uptick in depression symp-
toms. Heart rate variability training has a significant impact on emotional regulation. Hence, working on im-
proving the patient’s mood and reducing the symptoms of depression might lower overeating and stabilize 
blood glucose levels.

CONCLUSION: The implications of this research are significant, as they contribute to understanding non-
pharmacological interventions in diabetes mellitus management and prevention, providing a potential new 
perspective on lifestyle modifications.

Keywords: heart rate variability, biofeedback training, emotional eating, insulin resistance, diabetes 
mellitus

Address for correspondence: 
Gabriela Panayotova
Faculty of Medicine
Medical University of Varna
55 Marin Drinov St
9002 Varna, Bulgaria
e-mail: gabrielapanayotova95@gmail.com

Received: October 28, 2023
Accepted: December 3, 2023

INTRODUCTION
Heart rate variability (HRV) corresponds to the 

variation in the time intervals between consecutive 
heartbeats (1). It measures neurocardiac function 
and is generated by heart-brain interactions and dy-
namic non-linear autonomic nervous system (ANS) 
activities. Heart rate variability is an emergent char-
acteristic of interdependent regulatory systems that 
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The selected articles were evaluated for their 
relevance to HRV, emotional eating, and diabetes 
mellitus risk factors. Only studies with robust meth-
odological designs and clear relevance to the review 
objectives were considered. In addition, references 
within these articles were examined to further iden-
tify supporting literature.

This approach ensures that the review incor-
porates a diverse and comprehensive set of findings, 
providing a solid foundation for discussing the role 
of biofeedback training in promoting healthy eating 
habits and mitigating risk factors for insulin resis-
tance and diabetes mellitus.

RESULTS
Our research encompassed a range of clinical 

trials conducted over the past decade (2013–2023), 
delving into the intricate relationship between HRV, 
emotional eating patterns, and the multifaceted risk 
factors associated with insulin resistance and diabe-
tes mellitus.

Impact of HRV on Emotional Eating Patterns
Evidence from various studies consistently un-

derscored a significant inverse relationship between 
HRV and emotional eating patterns (11,13,14). In-
dividuals with higher HRV levels tended to exhib-
it lower tendencies towards emotional eating, as ev-
idenced by validated questionnaires assessing emo-
tional eating behaviors (4). For instance, Godfrey et 
al. (2019) demonstrated a significant correlation be-
tween HRV and emotional eating scores, indicating 
that ANS activity is associated with losing control of 
eating and overeating (31). The results suggest that 
HRV may be a feasible marker of emotion regulation 
of different eating habits (15).

Effectiveness of Biofeedback Training
Biofeedback training emerged as a promising 

therapeutic modality for enhancing HRV and ame-
liorating emotional eating behaviors (15). Impor-
tantly, findings support Kaplan & Kaplan’s Psycho-
somatic Theory, according to which people prone to 
be emotional eaters (eating in response to external 
cues) respond to elevated stress or negative emotion-
al arousal by engaging in excessive food consump-
tion (16). These mood changes result from a preva-
lent sympathetic activity and decreased HRV. There-
fore, incorporating biofeedback training into the 
treatment plan to enhance HRV and regulate auto-

aid in our adaptation to psychological and environ-
mental challenges by acting on distinct time scales. It 
indicates how well ANS controls various body pro-
cesses, including blood pressure, gas exchange, di-
gestive activity, heart function, and cardiovascular 
tone, which determines the diameter of blood vessels 
and regulates blood pressure. It may also affect facial 
muscles and their contractions (2).

High HRV is critical to better emotional well-
being (3–5). It is a state characterized by reduced 
levels of stress and rumination (6), decreased anxi-
ety (7), and overall improved management of emo-
tions (8). Therefore, people with higher HRV dem-
onstrate greater skills in emotional responses during 
conversations and enjoy a more balanced emotional 
state (9).

On the other hand, emotional eating refers to 
the tendency to consume food as a reaction to emo-
tions, particularly stress (10). Changes in HRV can 
predict the next episode of emotional eating (11). 
That is why different programs, such as biofeedback 
training focused on improving the HRV, are gaining 
attention for their potential to influence emotional 
management and eating behaviors. With obesity and 
emotional eating recognized as contributors to the 
onset of diabetes mellitus, exploring interventions 
such as HRV training holds promise for addressing 
these interconnected health concerns (12).

AIM
The paper aims to analyze existing scientif-

ic data on the relationship between HRV, emotion-
al eating patterns, and risk factors for developing in-
sulin resistance and diabetes mellitus. Additionally, 
it seeks to explore the role of biofeedback training in 
promoting healthy eating habits.

MATERIALS AND METHODS 
To compile and analyze the most recent and rel-

evant information for this review, the team conduct-
ed a comprehensive search of reputable scientific da-
tabases, including PubMed, Scopus, Web of Science, 
and Google Scholar. The search focused on literature 
published in the past ten years (2013–2023), utilizing 
keywords such as emotional eating, overeating, psy-
chological disorders, stress, depression, anxiety, obe-
sity, overweight, weight gain, body mass index, appe-
tite, HRV, and related terms.
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nomic activity can reduce the inclination towards 
emotional eating by disrupting the physiological se-
quence that triggers it. Through biofeedback tech-
niques, individuals can be trained to conscious-
ly manage their autonomic nervous system activity, 
enabling them to modulate their HRV. Modulation 
of different protocols that include various breath-
ing techniques can act as a protective barrier against 
stressors and challenging emotional states that could 
otherwise lead to overeating (17–20). In addition, in-
dividuals who achieved prolonged biofeedback train-
ing also showed a lowered tendency to engage in 
emotional eating. That indicates that interventions 
focused on improving HRV may have two-fold ad-
vantages: enhancing autonomic function and regu-
lating unhealthy eating habits linked to emotional 
distress (18,21).

Association with Diabetes Mellitus Risk 
Factors

Several investigations have provided a clear un-
derstanding of the complex relationship between 
HRV, emotional eating, and risk factors for diabe-
tes mellitus. Higher emotional eating scores consis-
tently correlate with elevated risk variables for dia-
betes mellitus, such as insulin resistance and obesity 
(12,22). Frayn et al. (2018) found an immediate asso-
ciation between emotional eating scores and insulin 
resistance indicators in obese individuals. That high-
lights the possible contribution of emotional eating 
behaviors to metabolic dysregulation (26). 

Other research has demonstrated that some 
HRV training protocols provide coherence-building 
techniques that significantly reduce crucial health-
risk factors (e.g., blood pressure, glucose, cholesterol) 
and improve health status and quality of life in vari-
ous populations. 

These techniques combine an intentional shift 
in attention to the physical area of the heart with the 
self-induction of a positive emotional state (23). This 
process rapidly shifts to increased heart rhythm co-
herence. That, in turn, changes the pattern of affer-
ent cardiac signals sent to the brain, reinforcing the 
self-generated positive emotional shift and making it 
easier to sustain. The effect refers to inhibited stress 
reaction and lack of overeating (24). That significant-
ly improves glycemic regulation and quality of life in 
patients with diabetes mellitus (25).

These findings emphasize the significance of 
addressing emotional eating habits in those who are 
at risk of developing diabetes mellitus since these be-
haviors may contribute to the advancement of insu-
lin resistance and subsequent metabolic disorders 
(26).

Role of Biofeedback Training in Promoting 
Healthy Eating Habits

Biofeedback training has emerged as a poten-
tial technique for developing healthy eating habits 
and reducing the incidence of diabetes mellitus. It 
provides a comprehensive method for addressing the 
interconnections between autonomic dysfunction, 
emotional eating patterns, and metabolic health by 
improving HRV and promoting emotional regula-
tion. Integrating biofeedback training into lifestyle 
interventions shows potential for individuals who 
are at risk of developing diabetes mellitus. This tech-
nique offers a specific and focused method for ad-
justing the physiological and psychological aspects 
of the disease’s development (27,28).

LIMITATIONS
It is essential to recognize the constraints of 

the present investigation, such as the dependence on 
cross-sectional data and the possibility of confound-
ing variables impacting study results. Furthermore, 
the applicability of our findings may be restricted 
by the specific criteria used to select studies and the 
characteristics of the sample.

Additional research using strong longitudi-
nal methodologies and different study populations 
is necessary to confirm our findings and clarify the 
broader significance of biofeedback training con-
cerning metabolic health.

DISCUSSION 
The research clarifies the possible use of bio-

feedback training as a non-pharmacological thera-
py for controlling physiological and psychological 
aspects involved in developing and advancing meta-
bolic diseases (18, 19, 24).

Recent studies have shed light on the practical 
implications of HRV and emotional regulation in 
eating behaviors. The negative correlation between 
HRV and emotional eating tendencies suggests that 
individuals with elevated HRV may have a reduced 
inclination toward emotional eating (11,17). This in-
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sight could be instrumental in developing interven-
tions to control unhealthy eating habits triggered by 
emotional discomfort (21, 29).

Furthermore, emotional eating habits harm 
metabolic health, as higher emotional eating scores 
are associated with more significant risk factors 
for insulin resistance and diabetes mellitus (10,12). 
These findings accentuate the need to target emo-
tional eating behaviors in interventional therapies to 
reduce the risk of metabolic problems (22,30).

Moreover, these findings underline the poten-
tial of biofeedback training as a tailored intervention 
approach for patients at a high risk of acquiring dia-
betes mellitus (24). Biofeedback training provides a 
perspective on addressing physiological and psycho-
logical aspects contributing to the development of 
such metabolic diseases. (18,24). It helps reduce met-
abolic risk factors, such as cortisol levels, high blood 
pressure, and elevated glucose levels, and encourages 
adopting healthy eating habits (13,28,29).

CONCLUSION
The current review supports the positive im-

pact of biofeedback training on HRV and emotion-
al eating habits. However, it is essential to recognize 
that there may be variations in the groups of people 
who studied the methods used in the interventions 
and how the outcomes were measured. Differences 
in how studies are conducted can lead to differenc-
es in results, highlighting the importance of more 
research to clarify the best conditions for using bio-
feedback therapies to improve metabolic health.

Biofeedback training provides a novel approach 
to improving metabolic health and encouraging good 
eating habits by targeting physiological and psycho-
logical aspects of metabolic dysregulation. Future re-
search should prioritize investigating the intimate 
mechanisms entangled in this approach’s therapeu-
tic effects. If we understand them, we can implement 
biofeedback training in everyday life, helping people 
cope easily with chronic stress and reducing the inci-
dence of insulin resistance and diabetes mellitus.
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